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THE AGNEW CLINIC, 1889
Thomas Eakins
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20vOson kara Williamson

ROH + Nall — RO Na" + H,

. N S
RzO: + M+ — Rzo_M

A1Bépac |6V petdAAou > OuTAoKo alBépa-
(Bdon Lewis) (0&L Lewis) 16VTOC HETAANOU

/_\ /CHS
Ofonly s (-

I6v Kuklomevrode18iou KuxAonevrulo peOulo aabépag
(74%)

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

18-3 MNw¢ Ba TTapacKEUACETE TOUG TTAPAKATW aIBEpeg pe TN ouvBeon Williamson;

(a) MeBuho tTpoTTUAO QIBEPQC
(B) AviobAn (ueBuAo paivulo aIBEpac)
(y) Bevlulo 1co1TpoTTUNO QIB€PaC

(8) AiIBuAo 2,2-dipeBulotTpoTTulo QIB€pag
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(a)

(b)

(©)

(d)

CH3CHoCH,0™ +  CHgBr

or _ —_— CH30H2CH200H3 + Br
CH30H20H2BT + CH30

Methyl propyl ether
QO_ + CHgBr —_— Q_OCHS + Br
Methyl phenyl ether
(Anisole)
s g
CH3CHO_ + QCHzBF — CH3CHOCH2—© + Br
Benzyl isopropyl ether
Hs PHs
CH3?CH20_ + CH3CHQBI' _— CHa?CHQOCHch:; + Br
CHj CHj

Ethyl 2,2-dimethylpropyl ether
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20v0son péow aAkoéuudpapyupwonc aAKeViwv

H H H
| \ / \ /
C. _H C.___HgO,CCF; c._ _H
C Hg(05CCFy)y C NaBH, C
| / \ - / \
H | H H H H
LTUPEVIO 1-Me0o&u-

1-@paivudoa10avio (97%)

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

Kurloelévio A10vudo xurloeulo a10épac
(100%)

V' UEYAAN TTOIKIAIQ aTTO TTPWTOTAYEIC, 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 Na0OH ©/O\/
€ y
H,C=CH, Yy
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18.3

OCH_CH, OH
| . |
CH,CHCOH + HI > CHCHJI + CHCHCOH
H,0
2-A180utIpOoIOVOIKO IndowBavio T'adaKTIKO 08U

olu
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CH, CH,
| HI, H,0 |
CH,CH,OCHCH, ——= CHCH,JI + CH,CHOH
Bpaopdce
A10udo 10011pOoTIUAO Iwdow16davio Ioommponmuixy
a10¢pac oAKOOAN
O\ OH
CHQCHS I‘LBI‘, HQ/O 5 n CHSCHQB]_"
pacpde

A10udo gaivulo a1Oépag Paivoin Bpopoai9avio
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CH, |

CH,
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Avtibpaon Sy2

CH,
CH,CHOM + CH,CH,CH,CH,]

Ioomporulikyy 1-ImSopoutavio
aAKOOAL
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a10€épag

HBr

O/OH+ >(Br

0°C

KuxAoefavidn
(90%)

H.C
\

C CH,
/

H,C

2-MeOBulornpongvio
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18-7 MNpoBAEYTE T TTPOIOVTA TWV AKOAOUBWYV avTIOPACEWV:

(@) B) (T'H3
CHs
0~ Her . CH3CH,CH—0 —CH,CH,CH3
CH
o°Y’ e Br
—_—
- + CHgOH

tertiary methyl
CHay CHs
| HBr |

AZKHZEIZ

HBr

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

} }

secondary  primary




18.4
Avadiaraén Claisen

©
Na
Br™ 7 claisen ©/\/

8 ‘%ﬁ

250 °C
.
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18.5

PN O
H%‘f ?HQ H,c~ CH,

\ o/
O A H,C — CH,

1,4-A10§avio Tetpaiopogoupavio
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Kuxkloertévio

v

CHoCls, 25 °C

1,2-Emmo{urukAoerdvio
(78%)

Cl
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B 1poT110G

H
_ G
X, & (I
H

Kuxloeiévio trans-2-XAwpo-
KUKAoeSavoAn
H
/ - e
R :C‘): R f(|)
RO R
Se—c e | Ne—ca
| \R | -
Br R BI)
Bpopoidpivny EvOopopiakn vmmoratdotaon

(péoa oto 1610 To PGp10)

/ N\

C—C.

R/
R

+ Cl

1,2-Emo{ ukukAoeavio
(73%)

o+ Br~
\" R
R

Emo&eidio
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18.6
Aiavoién ue oééa

F
-

24
5] 5|

A10ulAevoieiolo

O H
\ LH
c—c”
H/ \
H
A10uAevoyAuKkoAn

(1,2-A10avod616An)
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1,2-Enmo{ukuxlo-
efavio

I Guunbeite ta akdrovba:

“KU_K_Aerévm

B trans-1,2-KukAo-

e&avod10An
(86%)

trans-1,2-A1poporurdoeiavio
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trans 2-AAoyovorkurAoelavoAn

émou X =T, Br, Cl11 I
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IIpwtotaync
9 (|31 (|)H
/\
HiC~¢¢—H 1Y, cH.CHCH,0H +  CH,CHCH,C
/ \ A19épac
H H
1,2-Emmounipomnavio 2-XAwpo-1-mpomavoAn 1-XAwpo-2-mipommaveoin

(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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_ Br
= CH3
—
~OH
i | H
3° kapPokatiov
(octaBepoTepoO)
EIKONA18-2 Aidavoi{n daktuhiov Tou
— - 1,2-emodu-1-peBuokukoggaviov pe
(|:H 3 enidpaon HBr. L petapatikr katdotaon
| OH unapyet peyahog pabpoc kapPokatioviikov
Xapaxtrpa tomou Sy, yeyovdg mov odnyei
> ot npoofoAr) Tou mupnvogihov Br oto
7 TpIToTayEC atopo avBpaka, Pe avaotpon
B KH | OTEPEOYTNHEIAC, KL OTOV OYNUATIONO EVOC
Br~ L00IEPOUC TPOIOVTOC TTOU PEPELTIC OPADEC
' —Brkat—OH o¢ B¢on trans.
2° KapBokatiov
(Aev oxnuariCerai)

\
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Aiavoién ue Baosic

O@ o-

CH, CH,
H,0. 100°C

EmofupeBulevorkurAoefavio

O

EJLCH2 +

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

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

Ag houfaver yopo
TPocPoAn €0m (2°)
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/ \ ; ;
CH,CH,CH,CH, + HC—CH, — ﬁfgﬁ““ﬁmum@ > CH,CH,CH,CH,CH,CH,0H

Boutulopayvnolo- A10ulevoleidio 1-E&avoAn (62%)
Bpwpidio
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18.8

SH COOH
CH,CH,SH

A18avo0Oe10An SI

KurAoedavobeioin m-MepramntoBev{oiré o&u
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EIKONA18-5 Togdaopa

TH NMR tou Simporulo
aBépa. Ta mpwrdvia mov
avrjkouv 0To dtopio avlpaka
bdimha oto aiBepiko o§uyovo
amoppoouv o€ YapnAotepa
nedia, 01a3,4 0.

Evtaon —e

T™MS

XnNUIKn 2XETIKO
peraromon eppadov
0,92 1,50
1,58 1,00
3,36 1,00
CH3CH,CH,0CH,CH,CH3
I I I
10 9 8 7

[ [
5 4

Xnuikn petartomon (6)
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0 ppm



EIKONA18-6 To @dopa 'H
NMR tou 1,2-emofunpomaviov.

‘Evtaon

XnHikn 2XETIKO

petarémon  eupadov
1,32 3,00
2,42 1,00
2,75 1,00
2,97 1,00

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

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

» Tu@Awaon, PAeyuovEG oTO dEPUA

O 774 % .
GRRLIC... &
HORSERADISH - MUSTARD

STRONG VESICANT
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KE®.18. AIOEPEZ KAI ENMO=EIAIA, OEIOAEZ KAI ZOYA®IAIA

gmravainyn
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O¢&ivn udpoAuon aibépwv

-

55



O¢&ivn diavoién emosidiwv

OH

HCI
—

o
O/u CI N2
0 o)
HCI OH H

Baoikn diavoién emroéscidiwv
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AZKH2EIZ

18-40* MNw¢ Ba TTAPACKEVACETE TOUC TTAPAKATW QAIBEPEC

() O (B) O

SCH,CH,

©) 0 CHs
| CH;
CHy

57




(@) N
OH O Na N
©/ NaH ©/ CHgCHoBr CH,CHg
——

(b) o
1. CgHsOH, Hg(OCOCF3), CH(CHg)p

CHCH=CHy - -

(© 0
HaC._ .-H RCO4H /\
37 ~c=c T C—Cs.
H' ‘CHS Hsc Vi » H
H CHs

[RCO3H = meta-Chloroperoxybenzoic acid]

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

() }* H
- OH ! . OCH
OCH 3
RCO3H 5 3 1. NaH
HOCHg 2. CHgl
' H ' H
OCHg OCHj
+ enantiomer + enantiomer
() H H
!  OH / 4 OCHg
1.BD3 1. NaH
2. Hy0,,"OH <, 2 CHl s
H H
+ enantiomer + enantiomer
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18-41* MNwg Ba TTapaoKeEUATETE TIG OKOAOUBEG EVWOEIG ATTO 1-paivuAoaiBavoAn
, OH

(a) MeBuho 1-paivuloaiBuAo aiBEpag

(B) ®aivuroetrocuaiBavio

(y) tert-BoutuAo 1-paivuloaiBulo aiBépag
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@) OH 0" Na* OCHs

CHCHj CHCH4 CHCH3
+ + NaBr
Methyl 1-phenylethyl ether
| /\
CHCHg CH=CH, CH—CH,
©/ POCI3 ©/ RCOSH ©/
pyridine
Styrene Phenylepoxyethane
©) oH OC(CHy
CHCH4 CHCH4
1. HJ(OCOCFg)p. (CHg)pC=CHp
2. NaBH,4
tert-Butyl 1-phenylethyl ether
(d) O B SH
CHCH, CHCH, CHCH,
PBra i3 (H&C:S._
2. “OH, H,0
60

1-Phenylethanethiol




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

(o) O\“CH cH (B) O _CHs
M3 /C\ CF3CO5H
H0 7 HyC  CHj
(") hc=cH—0—CHyCH, %» .0 T .
CH3CCH,—O—CH,CHy ——
| H-,O
CHs

61
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(a) OCHCH OH

HI
g +  CHaCHJI
H,0 3CH2

(®) OC(CHg)s OH o
Cx

CF3COoH .

HaC” ™ CHy
(©)

I 1t
HI
enol

(d)
(CHg)3CCH,OCH,CHg HLIO’- (CHg)gCCH,OH  + CHgCH,I
2
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18-45* Mw¢ Ba TTPpayuaToTIOINCETE TOUC TTAPAKATW HETAOXNMATIOMOUS; MrTropei va

atraItnBouv TTePIcoOTEPA ATTO €va OTAdIA.

() OCH,CH,y

0) CH3CH,CH,CH,C=CH —— CH3CH,CH,CH,CH;CH;0CH
El F=HI2IT T2 3

(2) ?CH;
CH3CHoCH,CH,C=CH  ——  CH3CH,CHoCH,CHCH; 63




(a)

(b)

(d)

(e)

0]
1. Hg(OCOCF3)s, CH3CHo0H ™ CHoCHj
2. NaBH,4
CHj H H
HaC \Hl” HLC \Hﬂ’ HaC T
= H0 79 o
H H + CHgl H
- OH
C(CHa)s C(CHg)3 C(CHg)3 C(CHa)3
_ Hy
CH3CH2CH20H20= CH W CH3CH20H20H20H= CH2
catalyst 1. BHg, THF
2. HoO,, "OH
1. NaH
CH30H20H20H2CH2CHQOCH3 ‘m CHscHQCHQCHQCHQCHQOH
. 3
QCHg
1. Hg(OCOCF3),, CH50OH

> CH3CHQCHQCH2CHCH3

CHyCHoCHoCHoCH=CH,
from (d) 2. NaBH,
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18-60* H oca@poAn, MIa €vwaorn TTOU ATTOMOVWVETAI attd To dlBEPIo €AAlo TOU (UTOU
cacoa@pPd, XPNOIUOTIOIEITaI OTNV apwuaToTTolia. [poTeiveTe Yo ouvBeon TS oaPpPOAng

atrd TNV KATEXOAN (1,2-BeVIONODIONN).

0 CH,CH=CH,

O Nat
2 NaH CH2Brg H2c= CHCH2CI
AlClg
+2H», +2NaBr
CH,CH=CH,
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18-66 MNpoaodiopioTe Ta avTidpacTrpia (a) Ewc (€) 0TO AKOAOUBO CUVBETIKO OXAMA:

OH
0 CHs
. CHy 4 5
- —_— —_—
|y
OCH; CHs
CH;
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mll

EpwtnoeLg katovonong

avackotinon o€ ke@ahaiwa 13, 15-18
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