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CH,CH,0H

(CH,),HC” “H
A10avéAn MevtoAn XoAnotepoAn (éva otepoe1déc)



OH

OH

%

OH

OH

H (2E,6Z)-evvea-2,6-01ev-1-0An Sivel ota
@UAN\a TNG BIOAETAC XOPAKTNPIOTIKNA
00N, OTIWG TOU ayyoupLov.

H 2-@awvuloailBavoin gival cuotatikéd
TWV APWHATIKWY EAQIWV TTIOANWV
Aouvhoudiwy, oupnephapavopévwy
TOU TPLAVTAPUAAOU Kal TOU LAKIVOOoU.

H okt-1-gv-3-6An mpoodidel pia
XAPOKTNPIOTIKY) YEVON OTa AEUKA
pavitapla.

H 3-u8po&u-4-paivulofoutav-2-6vn
€lval apWHATIKO CUCTATIKO TWV
Aouhoudiwv TNE MackaMdc.

H @peokoopywpévn yn pupilel pe
OUYKEKPIIEVO TPOTIO, eMEIdN) BakThpla
070 £8aPOo¢ TAPAyouLV YEWOHIvN.




17.1

H H
| | |
;—?—OH ;_?_OH ;—?—OH

o | |

ITpwrotaync aAxodAn (1°)  Asuteporayrc ahkodAn (2°)  Tpritotayrc aAkodAn (3°)



OH
1 2|8 4 5
CH,CCH,CH,CH,
CH,

2-MeOulo-2-meviavodn

4\
HO H

cis-1,4-KurAoe§avod16An

4
CH;

3| 2 1
CH(|3HCH8

3-®Parvulo-2-foutavidn



17.2

v AANKOOAeC kai paivodeg (R-O-H): sp3, oxedov 1eTpdedpo
v Znueia (Eoewc: upnAoTepa

| B AAxdvia, RH 1 XAwpoakkdvia, RCI [ ] AAxocAec, ROH
S 100 P — il —
\,C_.$ N e
= ofl 2
Z _
3. —100
@% _
i
R = CH3— CHgCHzCHz— CHgCHzCHzCHz—
CH3CH,— (CHg)oCH- (CHg)3C—

Xxfnpa 17.1  20ygpion tov onpeinv Eoeme peplrav aARavinv, XAmpoaARavimY
ka1 aArooAGV. I'evird, 01 aArkodAec sppavidouv ta ugnAdtepa onpeia (foswc,

Z



v AAKOOAEC Kal @aIVOAEC aoBevwg OEIveC aAAd Kal BOCIKEC

H



EIKONA17-1 Asopoi vdpoyovou o ahkooec kat pavoheq. H nhektpootatikn éA§n petadp tou Betikd modwpévou atopou udpoyovou
Kal ToV apvnTIKA MOAWpEVOL atopou 0§uyovou, Twv opadwv —OH, ouykpatei ta popia petad toug. ZTov xaptn nAEKTPOOTATIKOU
duvapkov ¢ peBavong @aivetal To Betikd moAwpévo ATopo LOPOYOVOL Kal TO apvNTIKA MOAWEVO ATOpO 0§VYOVOU THE Opddag

—0OH.




RO-H + =— RO: +

_[AT][H307]

K, = -log K,
TIA] p £

10



MINAKAZ 17-1

"Evoon pKa

(CH3)3COH 18 Ac Beuéc'rtapo
oéu

CH;CH,0H 16

H,O 15,74

CH3;O0H 15,54

CF;CH;0H 12,43

P-ALVOQOIVOAN 10,46

CH;3SH 10,3

p-Mebvioparvoin 10,17

OGawvoin 9,89

P-XAOPpo@atvoA 9,38

p-Nupoparvoin 7,15 loxupotepo

DEI.'J 11




v YTTOKQTAOTATEC

»  Emmaywyikdé/ouluyiakd @avOouEVo

» EmdiaAUTWOonN

Onddec mou sival 6ékteg nAsktpoviov otade- CFS CH3

pomo10UV TO 10V TOU aAK0&E1010U KAl Pe1- T |

CFe<C-0 é&avun CH,—C-0"
l |
CF, CH,
pK =54 pK =18

VOUV TNV T1pI) tou pK,

EIKONA17-2 To otabepomomnpévo Adyw
ouvToVIopoU avidv pavoadiov sival

mo otabepd amd éva 10v akkoEeibion.

ZT0UC YapTEC NAEKTPOOTATIKOD Suvapnko
QaiveTal Mg 10 opvnTIKG popTio vl
EVIOMOpEVD 0TO dTopo 0&uyGvou Tou
avidvtog pebogedion, alha eppavifetan
QMEVIOMOPEVD OTOV apupatikd Saxtikio Tou
avidviog pavoéeadiou.

12

CH,0"




H H

pKa = 15.54

H4C

CH,
pKa =18
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CH,OH + Na
MeOavoAn

CHBCH2 OH + Na
A10avoAn

— > CHO Na* +
Me0Boieibi10
TOU vVatTpioUu

— > CHCHO Na* +
A100&eib10
TOU vatpiou
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OH O Li*

| |
CHCHCH, + (/Li ——>  CHCHCH, +

Ioormpormulikny Ioonmpomo&eidio
0AKOOGAN tou M10iovu
QOH + MgBr —— QO‘ TMgBr +
KuxloelavoAn KuxkAoeloleiblo
TOU Bpowpopayvnociou
CH, CH,
| |
2 H,C—C—OH + — > 2HC-C-0 " +H,
| |
CH, CH,
tert-Boutuliky] cAKoGAn tert-Boutoleidio tou Kadiou
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v O1 paivoAeg gival ~ 1.000.000 popéc TTI0 OEIveC aTTO TIC AAKOOAEC

OH 0@
NaOH

16



O Aupévo TTapdadeiyua

[1ati N p-udpoguPBevlaAdeudn eival o OgIVN ATTO TN QAIVOAN;

17



AZKH2EIZ

17-3 Ta akOAouBa dedopEva TwV I0OPEPWY OAKOOAWYV HE TEooepa AToua AvBpaka
deixvouv OTI TTapaTnpEital EAATTWON TOU onuEiou
(€oew¢ 000 aucAvetal n UTTOKATAOTOON OTO ATOMO AvOpaka Trou @EPEl TNV

udpogulopada. MNpoTeiveTe pia grynon.
1-BoutavoAn, o.¢. 117,5° C

2-BoutavoAn, 0.. 99,5° C
2-MeBulo-2-trpotravoAn, 0.¢. 82,2° C
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17.3

BH;

THF

CH,
1-MeOulorurAoefvio
Hg(OAc); _
H,0

Xxnpa 17.4  Avo cupnAnpopatikée péBodor evuddtmonc
TOV 0AReVIOV IIPOC OXNPATIONO AARKOOAGV.

OH

H

OAc |

H,C
H,0,
~“OH
i “OH
H
trans-2-MeOQuloxrurloe§avodn
(84%)
H,C
NaBH, OH

1-MeBulokurloeSavéin
(90%)



HS(; 0O 0 HS(Ij OH
0sOs N N S/ NaHSO; |
ITup1biv H50
P n | O/ \\O IOH
L H ] H
CH;4 1-Me@udo-cis-1,2-
KUKAoe{avob16An

1-MeOudokukAoelévio

RCOSH fiton L, CHj
CH,Cl, E—
. TOH
H
1-MeOudo-1,2- 1-MeOulo-trans-1,2-
ermo{ukurAoeavio KUKAoeSavod16An

Xxnpa 17.5 Avo cupmAnpopatirée pébodor mapaocreurc 1,2-610A@v.
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R R
\ /
O C=cC O
| Rf’ \R |
C C
R TOH R R
AAkévio
KapBo&uliko Ketovn
0 otv 0
| \ Iy
C C
R TOR' R H
Eotépacg \ '/T AMNSeON
ROH
A '
RX — AMKOOAEC h— ROR
AAkuAaloyovidio ABépacg

EIKONA17-3 Hxoppir 6éon twv

aAKOOMWV 0TV opyavikij xnueia. Ot

AAKOOEG ITOPOUY va TAPACKELAOTOLY amo

d1dQope¢ EVWOEIC Kal va PETaTpamoly o¢ pia 21
TOIKIAIG EVWOEWV.




AZKHXZEIZ

17-6 MNMpoBAEWTE Ta TTPOIGVTA TTOU Ba TTPOKUWOUV ATTO TIC AKOAOUBEC avTIOPAOEIC

(@) {|ZH3 (B)
1.BH3 1. Hg(OAc)5, H,0
CH3CH C > -1g MY
3 2 H‘Hl:|: Z H‘HCHE 2. NEOH, Hzﬂz ! 2. NEBHq /
H
(y) CH3CH,CH,CH,  CH,CH,CH,CH4
\ / 1.0504
C=C >
/ N\ 2.NaH505, H,0
H H

22




17.4

O OH
| | OTIOU TO AVTIIIPOOMIIEUEL
G — ’70\ KAII010 aVAY®MYIKG 0vVT16paoTHp1o
KapBovuliki é€voon AAROGADN
S &
C s N
R H R/ O R R R/ O
H R'

AASelON IIpwtotayng aAkodAn Ketovn Agutepotayric aAkodAn
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O C|) |
| ;
1. , a1BavEAn
CH,CH,CH,CH 5 > CHSCHQCH2(|}
Boutavdin H

1-BoutavoAn (85%) (1° aAkooAn)

24



O OoH

| \ /
C C
1. , anbaveAn
2. Hz0% -
A1kurAoe{Uudo Ketévn AixurAoe{ulopeOavodn (88%)

(2° aAxoG6An)

25



1. , auBépag R
2. H,O* i
2-Kurloeleviévn 2-KurlAoe&evoAn (94%)
< 1 N
H,O%
~ C ~ -~ C ~ -~ C ~
/ /
KapBovuliki Iov AAx0GADN

EVOoT) aAroég1diou
26



O
|

/C\

R OH

Kappo&uAika ol

—n
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C C _
HyC” 7 sAcp 0PO;2
Hf \H NADPH (1 OH)

(y NADH)

Aketoaketuho ACP

0 N ‘\N
l i HO7\ C”“f O /
+
—N CH—0—P—0— P 0—CH,

HPH O + |
0
s N\ /
H3C” "“‘,C{’ ™ SACP
| H C—NH;

OPO32~

0 NADP* (n OH)
B-YépouPoutupuio ACP (A NADY)

EIKONA17-4 H Brohoyikn avaywyr pac ketovng (aketoaketulo ACP) mpog jua arkoohn (B-udpoiupoutupuro ACP) amd to NADPH. g




O

| ,
CH,(CH,),CH=CH(CH,) COH o° WSS CH,(CH,).CH=CH(CH,) C!] OH
9-OKtadeKevVoiKkG 08U 9-Oxtadekev-1-6An (87%)
(EAdiké o&vu)
O
” 1. , a1Bépac
CH,CH,CH—CHCOCH., 2 1,07 > CH,CH,CH=—CHC! OH + CH,OH
2-Ilevrevoikoé pedviio 2-Ilevrev-1-6An (91%)

29



AZKHXZEIZ

17-7 Moo avTidpaoTrpio Ba XPNOIUOTTOINCETE VIO VA TTPAYUATOTTOINBEI KABE pia atrd

TIG TTAPAKATW AVTIOPATEIG;

(@)

(B)

(7)

I
CH3CCH,CH,COCH;
I
CH3CCH,CH,COCH,

O

OH O
|

|
——  CH3CHCH,CH,COCH;

OH

- |
——  CH3CHCH,CH,CH,OH

OH

30



17.5

5
R—X + — R-—1:2X

Avtidpaotipio Grignard

OrIoU R =1° 2" 13" ahxkGAio, apihio 1 fivihio

X =CLBryl
- :){%/9‘/«/@ e > T
Francois Auguste Victor Grignard
(1871 -1935)
H 1. a18€pa | =
C P, D + b
/ \ 2‘ _E:v ff/ \
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O CH,OH
” 1. Avapién

+ H—C—H

KuxAoeSudopayvnolo- Poppaddelion KukloelulopeOavoldn (65%)
Bpwpidio (1° aAko06An)

32



L

CH,CHCH,CH +

3-MeOulofoutavalin

2. Hy0"

1. A19épac (radvtne)

Parvudlopayvnoio-
Bpwnidio

ol

CH, OH

| |
CH,CHCH,CH O

3-MeOulo-1-parvulo-1-
BoutavéAn 73%
(2° aAK0GAn)
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OH

1. , mBépag
2. H;0* .

Kurloelavovn 1-A10uvdoxkurAoe{avoln (89%)
(3° aAK0GAn)
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0 OH
| 1 |
CH,CH,CH,CH,COCH,CH, —

> CH,CH,CH,CH,CC!l, + CH,CH,0H

’ |

IMTevravoiko a10uvA10
2-MeOulo-2-e§avodn (85%)
(3° aAxoG6An)
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r+

RBr +

0
|

C
7\
R’ OH
Kappo&uhiko o0&y

RH +

0
|

C
-7 No

Alac xapPo&urirot oégoc

36



To avtidpaotripio Grignard

OIIoU = —0OH, —NH,, —SH, —COOH | mpotovidvetal ané autée
Tic opdoec.

O O O |
| | | To avtidpaotripio Grignard

—CH, —CR, —CNR,, HpOOtlf@SEO.l 0¢ QUTEC
TIC opdoec.
—C=N, —NO,, —SO,R

37



5_ — —

1,0+
C —> .C >  .C
/5+\ f"/ \ f’/ \
KapBovulikn Iov AAKOGAN

EVOOT aAkoée1diou
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O Aupévo TTapdadeiyua

[Mwe Ba ouvBETaTte TNV 2-peBuAo-2-TTevTavoAn ue avtidpaoTtripia Grignard kai

MIa KapBOVUAIKNA Evwaon;

(" )
\/><OH
\ J

o
NPT+ 2 cHaMger \/><°H — \/\fO *  CH3MgBr

OMe




AZKH2EIZ

17-10 XpnoluoTtroinoTe yia avtidpaon Grignard yia va TTOPACKEUACETE TIC TTAPOAKATW

OAKOOAEG:

(a) 2-MeBulo-2-TrpoTTavOoAn
(B) 1-MeBuAokukAoegavoAn
(Y) 3-MeBulo-3-trevravoAn
(6) 2-Paivulo-2-BouTtavoAn
(€) BevQUAIKr aAkoOAn

(oT) 4-MeBuAo-1-treviavoAn

40



Q)

B)

Y)

O ?H
CH3CCH3 T - CH3CCH3
2.H30 I
CH3

5 OH
1: CHgMgBr’ CHg
2. H3O"

i
CH3CH,CCHoCHg
or
o)

Il
CH3CHoCCHg

or

0

Il
CH4COR

1. CHar\ngr’_
CH4CH,CCHoCHg
1. CHaCH,MgBr |
- CHy

2.Hz0"
3-Methyl-3-pentanol

2. H3O"

41



=0

~
6) GripCinty 1. CHgMgBr_
2. H30+ HO\ /CH3
or

@)

G
Q ~ CHoCHg
G
2. HgO"
2-Phenyl-2-butanol
or @)
Il 1. CgHsMgB
CH3CHoCCH L
2. Hg0
. CH,OH
E 1. CgHsMgBr
) /C\ 6 E:SF g 8
H H 2.Hg0
Benzyl alcohol
ﬁ 1. (CHg)oCHCH,CHoMgBr
aT) B : 322 277270 (CHg)oCHCHoCHyCHo0H
H H 2. HgO

4-Methyl-1-pentanol



17.6

avtiopdaosic O —H
IS

O/

‘ — avtiopaoceic C—0O

.,--70 ~




/'—> HCI + RCH,-20*S /& ﬂ RCH,Cl + SO, + HCI

RCH,Br + H

PBry

Xxnua 17.8 Metatponr npwtotayouce aAkodAne oe aArkulalo-
yovitio, néom avridpdoenv tinou S 2 pe SOCL, xa1 PBr,,.
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) O
S0,C1 I

R—O—H + TooBon R—0O—S / \ CH,; + HCI
Up16iv) ” L
AAx0GAn H,C O
p-Tolovolocoudgpovulo XAwpidio Toouleotépacg

45



I'! Br CHgCqu ,H

PBry “c, CH3CH,0~ Na* .

AlBepac CH3(CHp)s™  CHj N2 CH3(CH)s ™ CH3

HO H (5)-2-BpwpookTtavio A1Bulo (R)-1-peBudoentudo aiBépag
\\.‘ ,
~C
CH3(CH»)s CH;
(R)-2-Oktavoin TosO H H OCH,CH;
p-TosCl ‘~C’ CH3CH,0~ Na* y /
flupiaivn CH3(CH)s™  ~CH3 SN2 CH3(CHp)s™ ~ ~CH3
(R)-1-MeBuloentulo TOOUAECTEPAG A1Bulo (5)-1-peBuloentudo aiBépag

EIKONA17-5 Xtepeoynpikd amoteAéopara

avTidpdoswv Sy2 o€ mapaywya e

(R)-2-oktavoAng. H umokatdotaon) péow

oxnuatiopov aAkvharoyovidiov odnyei

OTOV OXNATIONO MPOTOVTOC OV EXEL TV

ibla oTEPEOYNEia e EKEIVI TNE APXIKIC

GAKOOANC, EVO) 1) UTIOKATAOTAOT [EOW

OXNHatiopol TOGUAETTEpa 0dnYEi O TPOToV

JiE TNV avTiBeTn oTEpEOXTIEia amo EKEIVI) TG

apXIKIC aAKOOANC. 46




A2KHZEIZ
17-12 Twg BOa TTPpayUATOTIOINCETE TNV TIAPOKATW METATPOTIN, N OTIoia
atmroTeAEl éva amd T OTAdIa KATA TN Proynxavik ouvleon TOU

AVTIQAEYHOVWOOUC papudakou (S)-1IBoutrpogaivn;

H CHj H3C H
OH ——=, CN
H CHg H CHs
OH p -TosCl OTos
—_—
pyridine
CN¢ HsC H
CN

47



/

C
\

+ H,0

Avtiopaon agpuodtwong

48



H,C OH CH.

H.O*, THF
50 °C

>

1-MeOulokurAoeSavoAn 1-MeOulorurAoeéévio (91%)

49



(|3H8 CH, CH,
H,O*, THF _

HBC—(|3— CH,CH, o /c CHCH, + /C—CHZCHg
2-MeOulo-2-foutavodn 2-MeOudo-2-foutévio 2-MeOulo-1-foutévio
(TPIVITORATECTPEVO) (G1UTIORATECTAEVO)

Kipio mipoiév

50



MHXANIZMOZ

Mnyaviopdcg tng 6&iva karahudpevng aguddtwong piag Tpitotayols aAKodAng mpog
a¥nUaTops evog akkeviou. H Siadikaoia mepihapfavel ta avribpaon pnyaviopou El

LE OXNUaTIoNS v evBidpsocou KapRoKaTiovTog.

) Eva {evyoc nhektpoviwv ané To dropo
ofuydvou ng ahkoohng ouvdéstal SeopKka
pe 1o H', oxnuariCovrac pa svdiapson
TMPWTOVIWHEVT AAKOOAN.

€) 0 eopdc avBpaka-ofuyévou Siaomaray,
Kal ta duo nhektpdvia Tou eapol
petagépovtal oto dropo ofuydvou,
oynuari{ovrag £101 £va evdidusoo
Kapfokartiov.

9 Avo nAektpdvia amd évav yeEmovike Seaud
avBpaka-udpoydvou oxnuartifouv Tov
ahKEVIKO SEOUO 77, UE TAUTOXPOVN
amoPolr evog mpwroviou (H™).

0|

(b
HyC L0,

Npwroviwpévn
ahkoohn

0|

Hs
+
-

Kapfokatiov

0|

CH

Cjﬁ

~, H‘—_“—H«\
H

+ Hza-'

+ H;0"

T Ty —————
EIKONA 17-6
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CH.

CH.
OH

HUpleVI],. 0°C}
H
1-MeOulorukloe{aviin 1-MeOulorukAoeévio (96%)

52



EIKONA 177-7 MHXANIZMOZ

Mnyaviopog aguddtwong deuTepoTaywv Kal TPITOTaywV aAKooAWV Katd Tnv avTidpaor)
Toug pe POCI3 mapouaia mupidivng. H avtidpaon npaypatonolgital pe pnxaviopo E2.

OH
o H udpo&ulopada tng alkodng [ cl
avtidpa pe tov POCl3 kat oxnuartifetat (1) Ozp"f_ cl
évag SiYAwPOoPWOPOPIKOC EOTEPAG WG C\:ﬂ

evOidpeoo. v

e AkolouBei avtidpaon andonaonc E2
(pn)aviopog evog otadiou), kabuwg n
Baon (mupidivn) amoomnd éva e
TIPWTOVIO A0 TO YEITOVIKO ATOMO
avBpaka, evw TautoXpova n
Sixhwpogpwopopikr opada anoxwpei.

53




0 MeTaTpoTrr) AAKOOAWYV O€ €E0TEPEC

') O
CH;OH
OH -

SOcCl,
0 CH,OH

Cl

OCH,

54



17.7

O S~ _C

AAROOAD Kappovuliki
EVOoT)
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| ] ]
R,-?C\ ﬂ) R/ ~ ﬁ) R/C\O/H
ANSeiSY KapBo&uhik6 o0&
| I
RH,...C\ — R/C\R'
n'

56



OH
| [O]

xC\\ -
R*‘/ R"
Rl

omou (U] eivan éva 0e10wT1K0 péoo

57



)\/\)\/ CHOH ——
CH,Cls

KitpovedloAn (ouoctatiké KitpoveldAn (82%)
TOU podelaiov)
/ +
Omou = N—H CrO4Cl™
OH O
H.C H;C
H;C PCC . H;C
CH,Cly 25 °C
O O
Teotootepévn 4-Av8pootevo-3,17-616vn
(oTepoe1dég, av8piky] oppovn) (82%)

O

|
)\/\)\/C\

H

58



CH,(CH,),CH,0H

1-AeRavoAn

CH,

|
santia.

CH,

4-tert-Boutulorurloe{avoin

O
ro., H S0, ”

> CH,(CH,),COH

H, O, agetévn

AeKavoikO6 0T (93%)

CHj

Na,Cr,0O- |
0,0, CH,com a°  HsC (|3 O

CH,

4-tert-Boutuloxkukloefavéovn (91%)

59



AZKHXZEIZ

17-14 A1T6 TT01EC AAKOOAEC Ba TTPOKUWOUV PE 0CEidwon Ta TTAPAKATW TTPOIOVTA;

(0) 0 (B) CHa () gm
CH3CHCHO

61



17.8

HO—©—Br s HO—©— Br

AEN aynuatiletar
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oy

oe CH3CH5)3N
ROH + H,C— Si _K(Jj‘l CHOHIN, R—0—8i—CH, + (CH,CH,),NH* ClI-
AAxo06An TpipeOuvioxAmpo- - TpipebudrociAvdro (TMS)
C1Ad4vio wa10€pag
o Topadetyua:
OH OSi1(CHjy)4 OTMS
it e (CH;CHo:N
+ (g )g0lud 2 29" >
Kuklosavodn Kukloefudo tpipeOulociAvdo

a0épag (94%)
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O _CH;
Sl\
| SCH,
CH,

KurlAoe§udo TMS a10épag

A 4

O

Kuxrlosavodn

65



21ablo 1 MNpootaocia Tnc aAkoOANG:

. (CH3CH3)3N .
HOCH,CHoCHoBr  +  (CH3)3SiCl > (CH3)3SI0CH,CHoCH,Br

2TA010 2a  Ixnuatiopdc Tou avtiSpaotnpiov Grignard:

Mg

(CH3)3510CHCHpCHBr ABEpac

(CH3)3Si0CH,CH,CH,oMgBr

21adio 2[3 MNpaypatomoinon tng avtidpaong Grignard:

'ﬁ OH

1.CH,CH |
2_H33+ > (CH3)35I0CH,CHoCHoCHCH;

(CH3)35i0CH,CH,CH,MaBr

2Ta0l0 3  Amopdkpuvon TG MPOCTATEVTIKAC opddac:

OH OH

| HaOF
(CH3)35i0CH,CH,CH,CHCH3 ———  HOCH,CH,CH,CHCH3 +  (CH3)3SiOH

EIKONA17-9 Xprion pagTMS-
TPOGTATEVEVC AAKOOANC OF puia
avtidpaon Grignard. 66




17.9

H,C H3C  ooH

67



17.10

OH 2 OH ©:OH
—
E E
H20 l Nazcr207

OH
0 IHI /©/
y
@ o
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17.11

EIKONA17-11 OdopalR ¢ 100
Kukhoe€avohn¢. Emonpaivovrat
01 XOPAKTIPLOTIKEC s 807
anoppogrioel; Svnong Taong =t
Twv deopwv 0—H kai (—0. ,'f;— 60 7
e
ug} 40 —
: o I
3 20 - Advnon Advnon
Téong O-H taon¢ C-0
0||||||||||||||||||||| T ] T T T T ] I
4.000 3.500 3.000 2.500 2.000 1.500 1.000 500
KupatapiBpoc (cm™)
100 EIKONA 17-12 Odopa IR
TNC PaVOAN.
~ 80 N¢C PaoAnC
S
o OH
£ 60
-
-0
5
3 40 —
S
5 20
< \H—O— \‘
[
OIIlI|IIlI|1III|IllI|IIIl|Il[l| T
4.000 3.500 3.000 2.500 2.000 1.500 1.000 500

KupatdapiBpog (cm™)
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EIKONA17-13 To @dopa

TH NMR ¢ 1-nponavéng.

Ta mpwtovia Tov dvBpaka
1ou épeL o voposuNo
vgioTavtal oxaon oe pia

Tpumhi| Kopur 0Ta 3,58 4.

‘Evtaon

XNUIKY  EXETIKO
petatomon sppadov

0,93 3,00
1,56 2,00
317 1,00
3,58 2,00
™S
CH3CH,CH,0H
10 9 7 5 4 0 ppm
XnUIKA PeTatomion ()
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EIKONA17-14 Odopa palwv
¢ 1-Boutavong (MF =

74). H agubddtworn divel pua
Kopu@r| € m/z =56 kain
a-oxdon o€ m/z = 31.

ZxeTIkr agpBovia (%)

100

80 —

60 —

40 —

20 —

— m/z=31

< m/z=56

= M*=74

10

20 40

[CH3CHCH,CH,OH]

m/z=74

60

80 100

m/Z —

a-xydaon

120

CH3CHCHp»  +  [CH,OHIT

m/z =31

Aguddtwan

[CH3CH,CH =CH,]*"

m/z=56

+ Hy0
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KE®.17. AAKOOAEZ KAI PAINOAEZ

gmravainyn
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H H
| | |
R—C—OH R—C—OH :—(|3—OH
| |

ITpwtotaync adkodAn (1°)  Asuteporayrc adkodAn (2°)  Tpitotayije aAkodAn (3°)
v' YTTOKQTAOTATEC

* Emaywyiké/ouluylako gavouevo

= EmdiaAUTWOoN

v O1 paivoAeg gival ~ 1.000.000 popéc 1110 OEIVEC aTTO TIC AAKOOAEC
OH 0@
NaOH

>
74



v TTw¢ ouvBéToupe @aAKEvia

- OH
WOH
1.0SO4
2. N8HSO3
1. Hg(OAcC),
H\O)H 2. NaBH, \/K 1. BHa/H,0, H
-
OH
H
Markovnikov "anti"-Markovnikov
1. RCO5H/H?
- OH

~AoH
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v Tw¢ ouvBEToupE @KapPPBOVUAIKES evoelg (1)
OH

—

0
|

C
R

.C
R/ O

H

=

OH

KapBofulikd 0&d

Na*

Bopoidpidio Tou vatpiou (NaBH,)

H
|

we B
SN

H

H

ITpwrotayrc aAkodAn

R

Eotépac

/C\

OR'

I
C
R™ R
Ketdvn
—>
-
i e Al
Li H N
| H

Y pidio tou AiBloapyihiou (LiAIH,)

[Tpwrotayng aAkooAn

e
R/ O

/’C\

Asutepotaync aAkodAn
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v MNwg ouvBéToupe @KkapPovulikég evwoelg (11)

I ]
1 , a1Bdpac
PAYN G N
/
3_ — —
| 1 .
H,0O7
C — - C > - C
~ 5 +\ e / N - / ™~
KapPBovulikn Lov AAK0OAD

Vo aAxkole1diou
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v Twg avTidpolue@aIBEPEC

avtiopdosic O —H
IS

o~
/7 ™~
Kakn
artroxwpouoa
oMada H Br CH3CH,0 H
PBr; % / CH3CH,0~ Na* \C/
o~ Abtpac CH3(CHp)s™ ~ CHj SN2 CH3(CHy)s™ ~ “CHy
HO H SN2 @2-Bpwpooxrdwo AIBUJ\l-uEBUAoenruhomBEpaq
CH3(CHp)s~ “CHj
(#y2-Oavorn TosO H H  OCH,CH;
p-TosCl \c, CH3CH,O~ Na* y /
KaA Mupidly CH3(CHp)5~  “CH3 SN2 CH3(CHy)s~ “CHs
ATTOXW poﬂo'a -I-MEBuhoemuho TOOUAEOTEPQG Alﬁu}\1 -peBuloenTtulo albépag

oMada

/8



v Twg avTidpolue@eOoTEPEC/AAKEVIA/KAPBOVUAIKEC EVWOTEIC

O Auto gival to id10 ouydvo mou
| / ATav evwuévo otnv opdda R

H—O—R > R'C—O—R NG APXIKAC AAKOOANC.

oh-Touk
- —

OH 02‘5{85‘)0‘9 O
| N || PCC
- C \_/ s C e Cr03

..-"/ ™~
Na,Cr,0

AAxo00An KapPovulikn
Evoon 79




AZKHZEIZ
17-22 TpayTte 1O TIPOIOVTIA TTOU Ba TTPOKUWOUV aATTO TNV avtidpacon Tng
TTOPAKATW £vwong (Ka@eKOKKIVO = Br) ye Ta €€Q¢ avTidpaoTipla:
(a) PBr,
(B) Ydariké didAupa H,SO,
(v) SOCI,
(0) Ytrepiwdivavio Dess-Martin
(¢) Br,, FeBryg

80




17-27 Ta errogeidia avTtidpouv pe avridpaoTthipla Grignard kalr oxnuaridovral

OAKOOAEG. IpoTeiveTe Evav unxaviouo.

1. CH3MgBr
2.H30%

81



17-30 H petatpoti Twv 3° aAkooAwv oe 3° aAkuAaloyovidia KATw aTrd
0¢IveC ouvlnkec trepIAauavel dUo KaTIovTIKA evOidueoa. ['payTe ToV TTARPN

UNXAVIONO KABE avTidpaong XPNOIMOTIOIWVTAG KAWTTUAQ BEAN.

(0) OH Cl

) \)iH HBr \)i
HO

82



17-42* Ao troia avtidpaoTtipia Grignard kai TToieg KapPBOVUAIKEC evwoelg Ba
OUVOEOETE TIC TTAPAKATW AAKOOAEC;
(a) OH B OH (v) CH;

CH3CHCH,CH; CH3CH,CHCH,CH; . ”':’C“CH o
2 2

) () HD\ KCHE (67) CH,OH
C
)
\
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a
(@) CHgCHO + CHgCHoMgBr OH

CH3CH,CHO + CHgMgBr 2-Butanol

®) OH
|

CHgCHoCHO 4+  CHaCHoMgBr ——»  CH3CH,CHCH,CHg

3-Pentanol

I
+ CHo —— c
gBr H,.CZ ™ CH,OH

2-Methyl-2-propen-1-ol

(©)

I*

c
~
H,CZ M

(@ y
Il

C MgBr
J0-0
or
C MgBr
+ 2

HO
\

> —— c

=0

(e)

()

Triphenylmethanol

I? 3

CCHy + CHzMgBr

or
I? HQ /s
COR + 2 CH3MgBr p ——> (9

CHs

or CI)
@—MgBr ¥ CHleCHa
J
MgBr CH,OH
+ CH,O —> O/

2-Phenyl-2-propanol

84



17-43* ATTO TTOIEC KAPBOVUAIKEC EVWOEIC B TTAPACKEUAOTOUV UE avaywyn ol

OKOAOUBEGC aAKOOAEC; Ava@pEPETE OAEC TIC DUVATOTNTEG

(0) LIHE. B H3f|~" ?H (7) ‘-'1|3H
CH3CH,CH,CH,-CCH,0H CH3-I|Z—CHCH3 CHCH5CH3
CH; H3C
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17-47* Tlw¢ BOa TIaPOOKEUAOETE TIC aKOAOUBEC evwoelc atmmd 1N 2-
@aivuloaiBavoAn; Eivar mBavd va atraitouvial TTEPICOOTEPA aATTO  £va

oTddIq.

(a) 2tupevio (PhCH=CH,)

(B) ParvuhoakeTaAdelidn (PhCH,CHO)
(y) @aivurogiké o&u (PhCH,CO2H)

(0) Bevdoikod o&u

(€) AIBuAoBeviOAio

(o1) BevlaAdelidn

(¢) 1-®aivuloaiBavoAn

(n) 1-Bpwpo-2-paivuroaiBdvio
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@ CH,CH,0H

POCl4
—_—
pyridine

=

2-Phenylethanol
(b) CHoCH,0H

CH.Cly

© CH,CHoOH

Hz0*

(d)
CHECH2OH 100,

HoO

© CH=CH,

Pd

iQ Q QL

Periodinane
—_——

Cl'03
—_—

CH=CH,

w
]

(¢}

3

Phenylacetaldehyde

CH,CO,H

&

Phenylacetic acid

COLH

&

Benzoic acid

CHoCHy

&

Ethylbenzene

from (a)
l @]

from (a)

CH=CH,
1,85
CHoCHO 2. Zn, H30+

CH=CHj
1. HQ(OAC)2, H20
2. NaBH,
CHoCHo0H
PBI‘3
— S

©/ CHO

Benzaldehyde

1-Phenylethanol

©/ CH2CH28r

1-Bromo-2-phenylethane
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17-49* Tlw¢ 0Oa TapaocKeEUAOETE TIC QAKOAOUBEC evwoelic ammo TNV

KUKAOTTEVTAVOAN; Eival miBavo va atraitouvtal TTEPICOOTEPA aTTo £va 0TAdIA.

(a) KukAotrevtavovn (B) KukAoTTevTEVIO

(Y) 1-MeBuAokukAoTrevTavoAn (d) trans-2-MeBuAoKUKAOTTEVTAVOAN
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(a)
OH

(b)
OH

? Q

(c)

?

from (a)

(d)

OH
CHs

2}
B
~_~
(@)
~

CfO3
H3O+

POCI3
pyrldlne

1. CHgMgBr

2.Hz0"

_HgO0"

1. BHg, THF

O

9,

<
o

2. HyOp, OH

e

H OH

_-H
CHa



17-51 To akéAouBo @daoua *H NMR avrikel o€ pia aAKoOAN pe popiakod TUTTO

CgH,,0. Nporteivete yia doun yia TNV aAKOOAN auTh)

XNUIKA  ZYETIKO

petaromon eppadov

2,32 3,00

243 1,00

4,50 2,00

7,10 2,00

— 7.17 2,00
=]
(=]
g
LLI

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

XnUIKr) HeETaTomon (6)
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17-43 To @daopa H NMR 10U aTtreikovileTal TTOPOKATW QVAKE 0TV 3-
uEOUAO-3-BouTtev-1-0An. lpocdiopioTe O€ TTOI0 TTPWTOVIA AVTIOTOIXOUV Ol
TTAPATNPOUMEVEC  QATTOPPOPNOEIC KAl  QITIOAOYNOTE  TOUG  TUTTOUG

TTOAAQTTAOTNTAG TWV KOPUPWV.

ANUIK  ZXETIKO
peTatomon eupadov
1,76 3,00
213 1,00
2,30 2,00 TMS
3,72 2,00
— 4,79 1,00
g 4,85 1,00
D C|H3 }\
H,C=CCH;CH,0H
Lg P N
10 9 8 7 6 5 4 3 2 1 0 ppm

XnUIKn petarémon (5)
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17-57 MNMw¢ Ba TTPayUATOTIOINCETE TIC AKOAOUBEC JETATPOTTEG;

(0) >~ _CO,H

:
:

(B) . _-CO5H NS

:
:

:
:

CO,H

CH,OH

CH,SH
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17-43 O1 mniyeg pKa NG 4-viTpo@aivoAng o6co Kal TG 2,6-0IneBUA0-4-
VITPOPAIVOANG €ival 7,15, evw n 3,5-01ueBulo-4-viTpo@aivoAn £xel TipR pKa =
8,25. lNarti n 3,5-01ueBuro-4-viTpo@aivoAn gival Alyotepo o¢ivn;

OH OH OH

NO, NO, NO,

pK,=17,15 pK,=7,15 pK, =8,25
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17-72 MNpoodlopioTe TA AVTIOPACTHPIA O-OT OTO AKOAOUBO OUVOETIKO oxua:

OH

94



o L. L|AIH4> PBrg -
2. H3O
l Mg, ether

HoSOy4 1. Cyclohexanon
ES— MgBr
2. H3O+

Bicyclohexylidene
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