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MINAKAZX 18-1

ArBépag Ynpeio {éoemc °C  YopoyovavOpakag Ynpeio {Eosmg °C
CH30CH; —25 CH3CH,CH;3 —45
CH3CH,OCH,CHj3; 34,6 CH3CH,CH,CH,CH3 36

O O )

OCH; 158 CH,CH; 136




18.2

H_SO

2

2 CH,CH, —> CH,CH,OCH,CH, +
A10avoAn A1000uldo a1Bépag

r‘-—.
LSS A
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CH,CH,OH H,CH, avtiopaon Sy2 .

CHgCHQOCHQCHg ..‘..3 i



20vOeon kara Williamson

ROH + Nall — RO Na" + H,

. N\ -
R,O: + M* — R,O—M

ABépac |6V petdAAou > OuMAoKo alBépa-
(Bdon Lewis) (0&VL Lewis) 1OVTOC HETAANOU

/_\ /CHS
el (5

I6v KukAomevrode1Siou Kuxlornevrulo peOulo aabépag
(74%)

Alexander William Williamson
(1824-1904)
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CH, CH,

| y |
Avtidpaon Sy2 CHS—C—Q?/Jr\f::_\;' - — CHS—(|3—O' JHe + T
CH, CH,
Iov IwdopeBavio tert-Boutulo peBulo
tert-Boutole1b6iou w19épag
CH, CH,
e |’\ | | /
Avtidpaon E2 CHSQ= + CHy,— | —Cl —— HyC C\ + CH,O| + CI™
CH, CH;
Iov 2-Me0Ouldo-2- 2-MeOulorpongvio
Me0Oo&e18iovu XA®poIipomndvio
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» PeTpoouvOeon

O

\\)<O><

T1 6a kavare;

s Ol
@XOX/

base

NN —— = NN

\/BI’

base
HOL — = ~ O
\/Br

base

N ~ O~

Br
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AZKHZEIZ

18-3 MNwc¢ Ba TTapacKEUACETE TOUG TTAPAKATW aIBépeg pe TN ouvBeon Williamson;

(a) MeBulo TTpoTTUAO QIBEPQAC
(B) AvioOAn (peBuAo paivulo aIBEpag)
(y) Bevlulo 1co1TpoTTUAO QIBEPOC

(6) AIBuAo 2,2-01peBulotTpoTTUAO QIBEPOC
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(a)

(b)

()

(d)

CH3CHQCHQO_ o CH3BI’

or _ — CH3CH20H200H3 + Br
CH3CH2CH28I’ + CH30

Methyl propyl ether
QO_ + CHgBr —_— OOCH:.; + Br
Methyl phenyl ether
(Anisole)
s s
CHsCHO™ + OCHzBr —_— CH30HOCH2—© 3
Benzyl isopropyl ether
" FHs
CH3?CH20- + CH3CHQBT — CH3?CHQOCH20H3 + Br
CHs CHs

Ethyl 2,2-dimethylpropyl ether

Br
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20v0son péow aAkoéuudpapyupwonc aAKeViwv

H H H
| \ / \ /
C /H C\ /HgOQCCFS C_ /H
C Hg(05CCFy), C NaBH, C
| g / \ - / N\
H | H H H H
2L TUPEVIO 1-Mg0@o&u-

1-@paivuodoa10avio (97%)

1. Hg(OQCCFg)g, R
2. NaBIH, i

Kurloelévio A10vudo xurldoe{ulo a1lépac
(100%)

v' UEYAAN TTOIKIAIQ aTTO TTPWTOTAVYEIC, DEUTEPOTAYEIC KAl TPITOTAYEIC AAKOOAEC

v AIBépeg pe 2 Tpitotayeic opddeg eivalr adlvaTov va TTapacKeUaoTouv
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[Tw¢ Ba TTAPACKEUACETE TOV TTAPAKATW AIBEPQ;

aAkocuudpapyupwaon
|
( \

O~
s
[MpwrtoTtayng C (Williamson)

O~  (CF3CO0y),Hg OH NaOH ©/O\/
- y
H,C=CH, ey
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18.3

OCH,CH, OH
| . |
CH,CHCOH + HI > CHCHJI + CHCHCOH
H,0O
2-A100futIipOonIaVoiKO Iwdom10avio I'tAakT1KkO 0olU

olu
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CH, CH,
| HI, H,0 |
CH,CH,OCHCH, ——= CHCHJI + CH,CHOH
Bpaopdce
A10udo 10011pOoTIUAO Iwdéow16davio Ioommponnuvixy
a10¢pac aAKO0OAN
O\ OH
CHQCHS I—]IBBI', HQ/O 5 n CHSCHQBI‘
paocpsg

A10udo gpaivulo a1Oépacg Pa1voAn Bpopoa10davio
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.-O'. . .|.O
CH \EH2 CH,CH,CHy —% ?}joq > CH3(|3H/ " CH,CH,CH,CH,
CH, |

CH,
Boutulo 10omponiulo a10épag

Avtibpaon Sy2

CH,
CH,CHOT + CH.CH,CH,CH,I

IoonpontuA1ky 1-Iodofoutdavio
aAKO0OAn
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/N
O/H3C CH;

CH,

tert-Boutulo KukAdoefulo

a10épag

HBr

O/OH+ >(Br



18-7 MNpoBAEYTE T TTPOIOVTA TWV AKOAOUBWYV avTIOPACEWV:

(o) B) ?HE,
CHs
o Her . CH3CH,CH—0 —CH,CH,oCH3
CH
o) HBr Br
—_—
- + CHgOH

tertiary methyl
CHg CHa
' HBr |

AZKHZEIZ

HBr

CH4CHoCH— O— CHoCHoCHy —— CH4CHoCHOH  +  Br— CHoCHoCHg

} }

secondary  primary




18.4
Avadiaraén Claisen

©
Na
Br~ 7 claisen ©/\/

éw ‘%ﬁ

250 °C
.
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18.5

/@\ O

HQC‘: ?HQ H,c~ CH,

\
HQC\@/CHQ HQC - (j:[_:[2

1,4-A10§avio Terpaidpogoupavio

24



O
o 20N
A0, H,C——CH,

A10ulévio 300°C A10ulevoleiblo

H,C— CH,

GO

LTEPEOOCRONMINIG anown
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\ /
C C
/ \
AAxévio

COOH

(unepolu)

>

0
/' \

/ \

Emo&eitio
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Cl C

v

Kuxkloertévio

CHoCls, 25 °C

1,2-Emmo{urukAoeIordvio
(78%)
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H H
Clg
H 'H

Kuxloelévio trans-2-XAwpo- 1,2-Emo{ ukukAoeavio
KUKAoeSavoAn (73%)
H
R 'O( B R b— ] .O
RQ | NaOH R\\\f | / \
C—C. o C—C., —> C—C_ +Br”
| \"R 2 | R R/ "R
Br R Bro R R R
Bpopoiudpivn EvSopopiakn] vmokatdotaon Emo&eidio

(péoa oo 1610 1O PGP10)
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18.6
Aiavoién ue oééa

-
-

'/
5] 5|

A10ulAevoieiolo

O H

\ /

c—c”
HY/

H
A10udevoyAUuKoOAn

(1,2-A10avo616An)
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1,2-Enmo{ukuxrio-
efavio

Guunbeite ta akod

" Kuxrloe&évio

rovba:

B trans-1,2-KukAo-

e&avod16An
(86%)

trans-1,2-A1poporurloeiavio
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irans 2-AAoyovokuxAoeSavoAn

6mou X =T, Br, Cl11 I
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S\ 2

IIpwtotaynic
O (|31 (|)H
/' \
HiC~¢—¢—H 1Y, cH.CHCH,0H +  CH,CHCH,C
/ \ A19épac
H H
1,2-Emro§ utipomiavio 2-XAwpo-1-ripormavoAn 1-XAwpo-2-1Ipo1maveoAn

(10%) (90%)
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S, 1

Tpitotayne
Cl OH
H,C— /\ _—-H HCI | |
/ \ A1Bépag | |
H3C H CH3 CH3
2-Me0Ouldo-1,2-emoutipomnavio 2-MeOudo-2-xAwpo- 2-MeOulo-1-xAwpo-

1-mipomiavoAn (60%) 2-miportavoAn (40%)
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Ir---

_ Br
= CH3
—
~~OH
i | H
3° kapBokatiov
(oTtaBepoTepo)
EIKONA18-2 Aiavoi{n daktuhiov Tov
— - 1,2-emofv-1-pebulokukoggaviov pe
(I:H 3 enidpaon HBr. Ltn petapatk katdotaon
I OH unapyet peyahog Pabpoc kapPokatioviikol
Xapaxtnpa tomou Sy, yeyovdg mov odnyei
> otV npoofohr Tou mupnvo@ihov Br ato
7 TpIToTayEC atopo avBpaka, pe avaotpon
B KH | OTEPEOXNUEIQC, KL GTOV OXNUATIONO £VOC
Br~ (OOHEPOUC TIPOIOVTOC IOV (PEPEL TIC OPADEC
' —Brkat—0H o¢ B¢on trans.
2° kapBokatiov
(Aev oxnuariferai)

\
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Aiavoién ue Baosic

O@ o-

CH, CH,
H,0. 100°C_

EmofupeBulevorkurAoeéavio

O

(jLCH2 +

1-YopoSupeOBulo-
KuKAoe{avoAn (70%)
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2 I
/ \
HSC"‘“‘/C— C{"”H > CH,CHCH,

H H 1-A100&u-2-1potavoAdn (83%)

Ag AapuPaver yopo
TPOGPoAN €0m (2°)
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/ \ ; ;
CH,CH,CH,CH, + H,C—CH, 5o s CHyCH,CH,CH,CH,CH,0H

Boutulopayvnolo- A10ulevoleidio 1-E&avoAn (62%)
Bpwpidio
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18.7

oo

O O

S

o

A10épacg 18-otéppa-6

39




MnO,~

'l -
," ] "-1-‘
o+ ' -
- .,
T . -
] 2 -
-, -

-’ N L]
il *u
- u -
L]

[]

[]

[]

[]

[]

[]

[]

[]

KMnO, emoicAutopévo and tov arbépa 18-otéppa-6
(to oUpmAoxko eival 01aAuto oto PevdAio)



18.8

SH COOH
CH,CH,SH

A18avoOs10An QI

KurAoedavobeioin m-MepramntoBevoiré o&u
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EIKONA18-5 To@dopa

TH NMR tou Sinporulo
aiBépa. Ta mpwtovia mov
avijkouv 0To dtopio avlpaka
bdimha oo aiBepiko ofuyovo
amoppoouv o€ YapnAotepa
nedia, 01a3,4 0.

Evtaon —e

Xnuikn Y XETIKO
petatomon eupaddv
0,92 1,50
1,58 1,00
3,36 1,00
CH3CH,CH,0OCH,CH,CH3 ALJJLMMA TMS
I I I [ | I
10 9 8 7 5 4 3 0 ppm

Xnuikn petaromon (6)
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EIKONA18-6 To @dopa 'H
NMR tou 1,2-enofunponaviov.

‘Evtaon

XnHUIKA ZXETIKO

petaromon  epPadov
1,32 3,00
2,42 1,00
2,75 1,00
2,97 1,00

TMS
/ 0\
CH3CH —CH, ' I
A J
I [ I [ I | I
10 9 3 6 5 4 3 2 0 ppm
Xnuikn petatomon (8)
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® Aéplo Tng pouoTtapdag {(CH,CH,),S}

. ] S
» Ovouddetal Ko’u Y'ITEZpI'I’T]Q ’ CI/\/ \/\CI
» Axpwpuo, ogur JouaTapdac-okOPOOU

» Tu@Awaon, PAeyuovEG oTO dEPUA

O 77 % '
GRARLIE... &
HORSERADISH - MUSTARD

STRONG VESICANT
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KE®.18. AIOEPEZ KAI EMNMO=EIAIA, OEIOAEZ KAI ZOYA®DIAIA

gmravainyn
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O¢&ivn udpoAuon aibépwv

! m
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O¢&ivn diavoién emosidiwv
o OH
SEEep!
0
O>u Hel LU O)\C\I/OH

Baoikn diavoién emroéscidiwv

O o OH
OH
SAE !




AZKH2EIZ

18-40* MNw¢ Ba TTAPACKEVACETE TOUC TTAPAKATW QAIBEPEC

(0) O (P) O

CH,CH,

®) O CH:
| CH;
CH3

57




(a) -
OH O Na 0.
@/ NH O/ _CHgCHBr CHaCHg
—_—

(b) o
1. CgH5OH, Hg(OCOCF3), CH(CHg)>

CH,
2. NaBH,

CH30H=

©) .
HsC. _ _-H RCO,H /\
S o=e i L ~C—Ces
H CHg

[RCO3H = meta-Chloroperoxybenzoic acid]

(d _ C(CHg)3
ik Hg(OCOCFs)z, (CH3)20— CHL /
OH - 0
2. NaBH4

(e) ,.H H
- OH ! .1 OCH
OCH 3
RCO3H 5 3 1. NaH
HOCHs 2. CHgl
' H \ H
OCHjz OCHj
+ enantiomer + enantiomer
() H H
! OH / 4 OCHg
1.BD3 1. NaH
2. Hy0,,"OH <, 2 CHl b
H H
+ enantiomer + enantiomer
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18-41* MNwg Ba TTapaoKeEUATETE TIG AKOAOUBEG EVWOEIG ATTO 1-paivuAoaiBavoAn
, OH

(a) MeBuho 1-paivuloaiBuAo aiBEpag

(B) PaivuAoeTToguaiBavio

(Y) tert-Boutuho 1-aivuroaiBulo aiBépag
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(@) OH o Na* OCHs

CHCH, CHCH, CHCH3
+ + NaBr
Methyl 1-phenylethyl ether
| /\
CHCH3 CH=CH, CH—CH>
©/ POCI3 ©/ RCOZH ©/
pyridine
Styrene Phenylepoxyethane
e
© oH OC(CHy)g
CHCHy CHCH,
1. HJ(OCOCFg)p. (CHg)pC=CHp
2. NaBH,4
tert-Butyl 1-phenylethyl ether
(d) O Br SH
CHCH, CHCH, CHCH,
PBrg 1. (HoN)oC=S
2. “OH, H,0
60

1-Phenylethanethiol




18-44* T1poBAEYTE TA TTPOIOGVTA TWV TTAPAKATW AVTIOPACEWY dIACTIACNS AIBEPWV:

(@) O\‘CH cH () O _ _CHs
3w N\ CF3CO-H
H0 7 HsC  CHj
(") H,c=cH—0—CHyCH, %O» ) T .
CH3CCH,—O—CH,CHy ———
| H-0
CH,

61

L]
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(a) OCH,CHg OH

HI
—_— + CHaCH-I
H,0 gLz
b
(b) OC(CH3)3 OH ?Ha
CFaCOH _ . _Cs
H;C CH,

(€)

e i
HI
2
enol

(d)
(CHg)3CCHoOCH,CHy HLIO—- (CHg)gCCH,OH  + CHgCH,I
2

62




18-45* Tlw¢ Ba TTPpayuaTOTIOINCETE TOUC TTAPAKATW METAOXNMATIOMOUC; MrTropei va

atraItnBouv TTePIcoOTEPA ATTO €va OTAdIA.

() OCH,CH,y

0) CH3CH,CH,CH,C=CH —— CH3CH,CH,CH,CH,CH,0OCH
3-TI2T-12 3-TITIT TN 3

(2) ?CH;
CH3CH,CH,CH,C=CH  ——  CH3CH,CH,CH,CHCH; 63




(a)

(b)

(d)

e)

1. Hg(OCOCFg),, CH3zCH,OH

™ CHoCHg
e

2. NaBH,

CHs H H
“*H_HI ““H PBry ~=Br
HaOns o HeC ' e Ee ‘
Ej [“j ;lif-orl
I /] _RCOgH_

C(CHa)3 C(CHa)3 C(CHg)3 C(CHa)3
_ Hy
CHgCH,CH,CH,C= CH T CHgCHoCHoCHoCH= CH,
catalyst 1. BHg, THF
2. Hy05, "OH
1. NaH
CH30H20H20H20H2CH200H3 ‘m CchHQCHQCHQCHQCHQOH
. 3
(I)CH3
1. Hg(OCOCF3),, CH5OH
> CH3CH2CHQCH2CHCH3

CH3CH2CH2CH2CH— CH2
from (d) 2. NaBH4
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18-60* H ocappoAn, gia Evwon TToU OTTOPNOVWVETAI atrd To aiBépio €Aalo Tou puTOU
oacoaPpPd, XPNOIUOTIOIEITaI OTNV apwuaToTTolia. [NpoTeiveTe Yo ouvBean TS oaPpPOAng

atrd TNV KATEXOAN (1,2-BeVIONODIONN).

o CH,CH=CH,

O Na*
2 NaH CH2Brg H2c= CHCH20I
AlCl3
+2H, +2NaBr
CH,CH=CH,
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18-66 MNMpoaodiopioTe Ta avTiIdpacTrpla (a) Ewc (€) 0TO AKOAOUBO CUVBETIKO OXAMA:

OH
0 CH;
. CHy 4 5
- —_— —_—
|
OCH; CHs
CH;
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https://forms.gle/3epYRc5wzX1YUDJ99

EpwTtriocic katavonong

avaoKOoTTnon o€ Kepaiaia 13, 15-18
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https://forms.gle/3epYRc5wzX1YUDJ99

