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ANKOOAE2

Evwoelg ou meplexouv udpoUALo eVWHEVO O€ ATopo avBpaka sp3 uBpLdlopo. OH
OewpolVTal WE OPYOLVLKA TIOLP ALY WYL TOU VEPOU. (|j
.«'7 \

0,96 A

Nego

MeBavoin

Nepo MeBavoAn

Ol 8V0 1o SLadedopevec aAKOOAEC MeBavoAn AlOavoAn



Alakplon HetoéL aAKoOAwWV, PalvoAwV Kal EVOAWV

OH
(‘j s C sp? |
__,7 ~ C sp? (apwuatikoc)
/_on
AAKOOA
L C sp? (aAkevuAikoc)
OH
NI,
OLTVY /C — C\

EvOAn



AAKOOAeC dradedopévec otn puon

H (Upwon otadpuAlwy rou
£xouv ekOALBel mapayel
oitBavoAn oto kpaot

"EvQuua Tiung
CeH 5,04 > 2 CH;CH,OH + 2 CO,
MAukoln

ABavoin




AAKoOAec Sradedopévec otn duon

OH OH
..-\\\\\\\/OH
Cl
4 N /K/\/K/\
H/ O,N H” m/kCl OH
)
Fkpavti{6An XAwpap@aivikoAn MepavioAn
Depopodvn GUAOU TOU AVTIBIOTIKO TTOU ATTOOVWVETAL ATTO Amopovwvetal ano ta
QPOEVIKOU oKaBaplol 1o Baktrplo Streptomyces venezuelae. TPIAVTAQUAAA Kal Td YEPAVLA.
ApaoTIKO KATA TOU TUPOEIOOUG TTUPETOU Xpnoluormolgital oTa apwuata

XoAnotepoAn XoAnkaAoi@epoAn (Birapivny D3)
Mailel (wTiko poAo oTn PuBuilel ta emimeda aocBeotiou kal fondad
BloouvBeon moAwv oTepoEldwv OTOV OXNMATIOUO Kal oTn dlatripnon YEPWY 00TWV



Datvolec Suadedbopévecg otn puon

)
ey
H
OH

OCHs

Kayaikivn
Eival n évwon mou suBuvetal yia tnVv mKAVTIKN,
KQUTEPN YELON TNG TIITEPLAG TOIAL

OH
OH
OH
OH
R
HoN
Oupoucidieg
Bpiokovtal ota @UAAG TOU Nromapivn
SNANTNPIWS0UC KIOoOU Kal TNG Evacg veupodiaPiBaoctric mou Ppioketat
dnAnTtnpiwdoug Spudc. MNpokaiolv o€ ENelYn otn véoo tou lNdapkivoov

EPEBIOPO TOU SEPUATOG

Terpaidpokavvafivoin (THC)
Yuxotpomo VapKwTIKO TTou BpiokeTal
oTn papiyovdava (kavvapn)

OCHg
OH

~

EuyevoAn
Amnopovwvetal and ta yapigaia
Kal XpnOoloTIoLE(Tal OTA apwuatd
Kal WG TPOOBETO yeLONG



Ta&wvopnon twv aAKOOAwWvV

Mpwtotayn¢ H H Mia avOpakoUxoG opdda EVwpévn He
aAkodAn (1°) = %OH TOoV USPOEU-UTIOKATECTNEVO AvOpaKa
A 2 R H . . . .
gvtepotayng >< AUO avBPAKOUXEG OUASEG EVHEVEG ME
aAK0OAn (2°) R”“>S0H TOV USPOEU-UTIOKATEGTNHEVO AVOpOKOL
T 4 R R ’ ’ ’
ptrotayng Tpelg avOpaKoUXEG OHADEG EVWUEVEG HE

aAKkoOAn (3°) R)@ OH oV USpou-uToKkaTECTNEVO AvOpaKa



OvopatoAoyia aAKOOAWV: AAKQVOAEC

Ertithoyn tn¢ peyaAutepng aluoidac alkaviou rou meplexel to —OH (oxL kat’ avayknv N LeEyaAUTepPN
aAvoidba oto poplo). H katdAnén —to tou aAkaviou avtikaBiotatal pe —oAn.

O UNTPIKOC OKENETOC OH
TTPEMEL VA TTEPINAPBAVEl ——»
auTé To avOPaKOATONO .
W 2-mponuAo-1-efovoldn
. . : : . , (pakepxo)
MnTpPIKOG OKEAETOC = OKTAVIO MnTpIKOG OKEAETOG = EEaVOAN

ApiBunon tng kuplag aAuvoidag. Ekkivnon tng apiBunong amo 1o akpo mou PplokeTaL MANCLECTEPQ

oto udpoUuALo.
\)\/ 3-MevtavoAn
n
1 3 S Mevrav:3-6An

Ot urtokataotateg aplBpouvtal cupupwva pe tn B€on toug otnv aAuvcida. OL UTTIOKATAOTATEG
npotacoovtal Kal avadEpovtal Katd aAdpapnTikn npotepatotnta.

4
OH CH,

2|3 4 3| 2

1
1CH3(|ZCH2CH;CH3 : CH(|3HCH3
o

. (3R)-2,2,5-TpiueduAo-3-eéatvoAn
2-MeBulo-2-rievtavodn 3-®awulo-2-Boutavoln 8

(e epur o) (4 wrouspn)




OvopatoAoyia aAKOOAWV

KukAwkéc aAkoOAeg: KukAoaAkavoAec

H apl®unon éekwva amo tn B€on mov pEpeL to udpofLALO

OH

4

HO H

KukAog&avoAn
cis-1,4-KukAoe&avobiLoAn

HO, CH,CH, OH

Cl
1-AtBUAOKUKAOTIEVTAVOAN cis-3-XAwpokukAoBoutavoAn

9



OvopatoAoyia aAKOOAwV: ATTOOEKTEC arto TtV IUPAC

CH,OH

BevIuAKr) atAKOOAN
(@awvulopebavoln)

HOCH,CHCH,0H

|
OH

UuKePOAN
(1,2,3-MpomavotploAn)

EMTELPLKEC OVOMLOACLEC

CH,
CH,COH
H,C=CHCH,OH |
CH,
AAAUAKR aAKOOAN
(2-Mporev-1-6An) tert-BoutuAik aAKOOAN
(2-MeBuAo-2-rtpormavoAn)
OH
HOCH,CH,0H iy
ALOUAEVOYAUKOAN

loopomuAilk] aAKOOAN

(1,2-AlBavodLoAn) (2-Mponavéin)

10



AOKNOELC

1 ] Yxedlaote TIC SopEC Twv akOAouBwv aAkooAwv: (a) (S)-3-pebulro-3-e€avoAn, (B) trans-2-BpwpokKuKAoTEVTOVOAN,
(v) 2,2-6ueBulo-1-nponavoAn. (eényroarte)

.-.-P'ﬁ”'““ .a-"".m“*-n .-r""..-. OH
w T O
ANQVTHOELC HO CH, (O
"Br
(c) (CH;3)CCH-OH

2 ] Ovopdote TIc akoAouBec evwoelc. (eénynoate)

OH
(lﬁl-I_:, [|]I-I ,C Eir Ell
(a) CH;CHCH;CHCH; (b} CH,CH (¢} CHi;CHCHCH,OH

1

() 4-Mebuho-2-meviovoan
AMAVTHOELC m'} cis-4-Auro hﬂﬂi]lﬁﬂ‘nﬁﬁlq

(v) 3-Bpopo-2-yiopo-1-fovravdin
11



“*3

Egausgeg
VEQOU

Agopot vdoYyGvov

Asopoi udpoyovou ot AAKOOAEC

// e
W &' R R

?”
%N

|, -
th H/O\\ H /0\‘\
% //5"' \H 6— /’,’5+ \H
i R

Tetooueés
neBavoing

" Il Alxdavia, RH L] Xdopoakrdvia, RCI ] AAxoohec, ROH
=100 4
\E B
g 01
L L
Z 1
3 100 -
AEE* i
=200 17
R = CHg— CHBCH2CH2— CHgCHQCHchz—

CH,CH,- (CHy),CH- (CH3)50-

12



Ot lAKOOAEC €ivoll TTOALKEC EVWOELC

Yépodofiko

Yépodofiko Yépodihwo YépodiAko

MeBavoAn: Stalutr oto vepo, 1-MevtavoAn: aneipwc SLaAuTn oto
Mepwkwce StaAutrn oto e€avlio. g€avio peTpiwe SlaAduth oTo vepo.

13



O aAKOOAEG eival acBevn ofEa

AN :
RO—H + H,0: == |RO:™ + H 0"

Iov
aAkoelbiou

Allotavtal o€ oAU pKpO BaBuo os apatd vdatika StaAvpata

Napdyovteg nov ennpealouvv tnv ofutnta:

*  Emaywylka ¢otvopEVO UTTOKOTOOTATWY TOU oTtafepomnotlolv To aviov aAkoéeldiov
*  EmdlaAUtwon aviovtog aAkoéeildiov



O¢utnta Twv aAKOOAWV

Ztalepég o&utnrag pePI1K@OV AAK0OA®V

Alxoddn pK,

(CH,),COH 18,00 AoBevéorepo o&u
CH,CH,OH 16,00

HOH (vepd)” (15,74)

CH,OH 15,54

CF,CH,OH 12,43

(CF,),COH 5,4

HCI (uSpoxAwpiké o&u)* (-7,00) loxupdtepo o&u

@ 01 Ttipée tou vepou kal tou udpoxAwpixou offog oupnepidapfdavoviar
¢ onpeia ava@opda.

15



e EmibiaAutwon aAkoéeidiouv

IXETKEG TIMEG pK, aAkooAwvV (oTo StdAvpa)
CH;0OH < TmpwioTayfg <  Seutspotayrg < TPLTOTAYNAG
- ofis

To HkpOTEPO OV peBoteldiov
ETULOLAAUTWVETOL KAAUTEPQL
arto OTL To LeyaAUTEPO
TpLTOTAYEC LOV BouTtoteldiou.
(S = popia StaAuTn).

16



Anonpwtoviwon aAKooAwv

[la TO OXNUATLOUO TwV aAKoEebiwy amattouvtol LoxupEeC Baoelg: aAkaAlpeTtaAla, udpidlo Tou vatpiou (NaH),
vatpapidio (NaNH,) k.a.

CH, CH
| |

9HC—C—OH+ 2K —> 2HC-C—OK' +H,

3

CH, CH,
tert-BoutuliKi] aAKo0An tert-Boutolgid1o tou Kadliou
CH,OH + Nal — > CH,O Na® + H,
MeBavodn Me0Bo&eibio

TOU vatpiou

CHCH,OH + NaNH, —— CH,CHO Na* + NH;
A10avoAn A100&ei610
TOU vatpiou



O¢utnta twv pawvoAwv

OH OH
* H ¢alvoAn eival meplocotepo 6€Lvn Ao TtV
KUKAOEEOVOAN KOTA OKTW TAEELC eYEOOUC

KukAogavoln Qaivoln
(pK,=18) (pK,=10)
Antonpwtoviwon ¢avoAng - ZXNUATIoNog pavoAkol avidvtog i} Lovtog patvoeidiov
o L9 ®
O O. Na
*™H @ NEs ¢
+ Na ‘OH —— + H,0
(PKa = 10) (PKa=15,7)
e To ¢alvoAiko aviov otabeporoleital ;b‘& o) 0 o

LLE OUVTOVLOMLO o




O aAkoOAec eival acBeveic Baoerg

H

R—0O—H+HX <= R-0 —HX

AAKUAOEWVLOLKO LOV

Ta povnpn (evyn

NAEKTPOVIWV OTO
0EUYOVO KAVOUV TLC
aAKOOAEC a.oBevwC
BooLKEC

m

Compound pK.
CH;0H; 39
CH;CH,0H, -24
(CH3),CHOH, ~ —32
(CH;);COH, —3.8
TeAkd, ot AAKOOAEC eival aUPOTEPLKEC EVWOELC
H
g [oyvpo 0&Y oo Loyvon Paon e
R—O: - — ROH <+ — RO:
LY Hmao fdon oo Hrmio 0&v oo
H
Iov AA®00AT Iov

aAxVAOE®Viov aAxoEELdlov

19



AOKNOELC

3 ] Katatdéte tic akoAouBec aAKOOAEC KOTA OELPA QUEAVOUEVNC 0EUTNTAC KoL EENYACATE.

ANMAVTHOELC

OH OH OH OH
OH OH OH OH
CI
Cl m A

4 ] Mola MAeupaA TNC akOAouBNC aviidpaonc Loopporiag euvoeital; (UTTOOEOTE LOOUOPLOKEC CUYKEVTPWOELS TIPWTWV
UVAWV).

(CH,),CO~ + CH,0H —— (CH,),COH + CH,0

AMAVTIOELC

(CH,),CO~ + CH,OH =— (CH,);COH + CH,0

20



5 ] Ma kaBgva armo ta (eLyn aAkooAwv ou akoAouBouv tpoodloploTe mola eival n 1o o&vn kot SilkaloAoyeiote TNV
emloyn oog. anaVTHoELS
OH

F F
/\/\/\/OH ﬂ\/
(@) M < )Q/O“ (b) >

Cl
Cl

OH OH O
> ()
Cl Cl @\
(c) Cl (d) OH < OH
OH
OH @f OH OH
o el
>
NO,

21



Ou aAKOOAEC KATEXOUV KEVTPLKN O€on otnv Opyavikn Xnueia

R R
\C C/
O — O
|| SN u
C ~ - C ™~
. R” TOH  Akxéva R R .
KapfBofulird oféa A Ketdvec
l l
C C
R/ \ / \.H
Eotépeg AAOedEC
RX ROR
Alxru ’&ahoyovfﬁla A1B¢pec
ROH
A}LKoélBC

Ot aAKOOAEC UITOPOUV VO MAPACKEUAGOOUV amo MOAAEC KATNYOPLEC
EVWOEWV, AAAQ KOl VOL LETATPOTIOUV OE MOAVAPLOHEC AAAEG EVWOELC

22



ZUvOeon TwV AAKOOAWV

. Amo aAkevia pe evudatwon (avtidpaceilc mpocORKNC)

. Ano aAkévia pe Slwdpouliwon (OsO, RCOsH) diver 1,2 616Aeg

. Amo aAkuAaAoyovidia i couAdoVIKOUC E0TEPEC LE UOPOAUGH

(avtidpaocelg unokataotaong)

. Amo kapBovulikéc evwoelc (aAdeiidec, keToveg, KapBoEUALKA ofEa,

E0TEPEC) HE avaywyn

Entiong ano kKopBoVUALKEG EVWOELG LE TPOCOAKN
opyovopayvnolakwv aviidbpaotnpiwv (Grignard)

23



Ao aAKEvia HE avTLIOpAOELC TPOCONRKNC

\ / KataAvung H,S0y EVuaatwon
C=¢C +HO 550°C > CH,CH,OH
/N
H H
A10ulévio A18avéAn
@—CH L. Hg{OAe),, H,O/THF D<CH3 Ofuuspapylpwaon/
’ 2. NaBH, OH Avaywyn
1-MeOvloruxAoneviévio 1-MeOuloxruvrAooevtavodn ( Markovni kOV)
92%)
_ -
i BT H OH
Do B Oyt | e Do FopeBeptuon/
CH, ‘ CH, Ogeidbwon
1-MeOuAoRUKAOIIEVTEVIO . trans-2-MeOQUAoKURAOIIEVTaVOAT) (GVT .-Markovni kOV)
AAxvdofopaviké (85%)

evOlapeco
24



ZUvOeon 1,2-610Awv ano aAkevia

® Me 0sO, / avaywyn (cis otepeoxnueia)

() 3 (); .

~ Pyridine

1-MeBuloxuxloe&évio
RCO3zH

CHyCl,

Cr

1-MeOulo-1,2-
enofuxukloeEavio

KUKALKO oouLKO
evéLlapeoco

Enoécibwon / ubpoAuon eroéeibiou (trans otepeoynueia)

1-MeOulo-cis-1,2-
xurloefavodi0An

(ICHB
OH

1-MeOulo-trans-1,2-
KuxAoe&avodioAn

25



Me rtupnvodlAn vnokatTaoToon
R-X —— R—OH

YUVONKeG: Sy 2 (MPWTOTAYEG UTMOCTPWUA, LOXUPO TUpNVOdLAO)
Syl (Tprtotayeg unootpwpa, acBeveg mupnvodLio)

MNpwroTayég:

A A NaOH v, /\/OH +  NaCl

TpitoTayég:

& o Sy1 OH
/>< A H/ \H —_—> + HCI

Aev Ypnolpomoleital oAU, emeldn ta anattovpeva aAdoyovidla cuxva
glvoll TPOOLTA LLOVO aTTO TLG OVTLOTOLXEG AAKOOAEG Kol ETIELDON TTOAAEG

PopeEg

26



Me avaywyn KapBoVUALKWV EVWOEWV

Fevikn avtidpoon O OH
| |
[H]
AL ,,7C\H
KapPovulikn évoon AAK00OATN

[H] = avaywmyikd avtidpaoTnplo

T|) (|)H ! O OH
[H] I || [H] |
— ,fC I C —> ,-"C
R™ OH R/ “H i R7 R R/ H
H : R
ANSelidn MpwTtotayng : Ketovn AgutepoTayn(
aAKOOAN | OAKOOAN

27



2UvOeon aAKOOAWYV ME avaywyn 0
’ ’ A A
KO PBOVUALKWV EVWOEWV /“\ YOYPYT)

OH

A

» Me H, napoucia petadAikol kataAutn (6xt téoo cuvnBiopévn ylati anattei upnAég réoelg H,. Itnv

TUTUKN edappoyn TG v avayel OALKOUG SE0OUE OTWG auTtoUC Tou KapBovuliov.)

O OH
e (3
Pt,PdANi I

. 95%
» Me ubpidla

) OH

NaBH,
EtOH, MeOH, 1 H,0

90%

4

)
\/\/\/U\ i
i BHE TN ey s

86%

Bopoudpidio Tou varpiouv
(NaBH,)

H Li69

|
H—PldelH
H

ABroapyilio vdpidio
(LAH)

Z




MnXaviopoc avaywync HE vdpidia

MoAwon KapBOVUALKAC
opadag

\(5 '

/

oo N .
O [ C—=0 =—
oo / .o

I

HAextgoviogiho IlIvgnvogiro

MupnvodiAn npooBoln II—I
BopoiiSpLdiou oTov o
KopBOVUALKO avOpaka /' N“H
H /' H
i
ﬁj/
5

" [1pocBrkn tou mupnvodLAou LOvtoc H™ oto BeTikd MoAwpEVO Atopo avBpaka Tou kKapBovuliou.
" [lpwtoviwon tou aAkoéeldiou tPoc To TEALKO TIpoiov.

<

_C

—
Y H-

—>

g

-

#0
AR
/

0_

I |
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Avaywyn kapBovuliou pe NaBH,: AltaAutng aAkooAn

OH

| CH;CH,OH |

C + NaBH, > R—C—H
R H |
H

Mnxaviouog

HAegxtgoviogiho  TIvgnvogiro

N l

= L% - . i o
Na* HgB—I{/\}C:/g-).\»HEQCHQCH3 — B4 ¢ Na" H; BOCH,CH;

ABavoin draAvtng Iogayouevn aixoodn  Natgro- BoEupogoidgidio

To aBoéuBopoilidpidlo pmopei va npooPBalel tpia emMMAEOV KAPBOVUALKA UTTOCGTPWHOTOL KOl LETATPETIETAL
o€ teTpaatfofuBopLko aviov. 30



Avaywyn kapBovuliou pe LiAlH,: Atahutng alBepag (§npog)

O Katepyaoia OH
g + LiAlH, — LR c|: R
1 4 > > —C—R’
R TR’ |
H
Mnxaviouocg

Emavainym toeic oéc:
| AVTIOQOOM e TOIOL ETUTAEOV /C —0

- N s 5 =
Lit H3A1—11/\/C20 - H—C|—OA1H3 [ >
ABro-
OA%OEVAQYLALO-
VOQIOL0
| oo 4 Karepyaota pe HQH | .o oo oo
(H—C|—O)4Al Li > 4 H—CI—QH + AI(OH); + LiOH
TetpooirnoEvagytiiro IHagayopevn aAzo0An

AlOwo

31



Napadeiypata avaywyns KapBovUALKWY EVWOEWV

Avaywyn aAbeiibng

Avaywyn KEtovng

Avaywyn aKOpeoTn¢
ketovng pe LiAH,

O (l)H
[
CH,CH,CHCH -l wfavéin, CH30H20H2(|3H
Boutavdin H
1-BoutavéAn (85%)
O H OH
| \ /
C C
O/ NaBH,, aifavédn O/ \O
AixurAoefulokeTovn) AixurAoeEulopeOavoln (88%)
O H OH

2-Kurloelevovn

1. LiAlH,, a1B€pag
2. H,OF i

2-KurAoedevoAn (94%)

32



ZUvOgoN AAKOOAWYV ME avaywyn KAPBOVUALKWV EVWOEWV

0 NaBH, , MeOH OH

Ve R

N N)LAH 7 90-95%

2) H,0
OH
H2
Pt, Pd, 4 Ni
90-95%

H avaywyn pe avidpaotrpla petadopac udpLdiov mAsovekTel EvavtL TNG
KOTOAAUTLKN G USpOYyOVWOoNG we TIPOC TNV EKAEKTIKOTNTA: OVAYETOL EKAEKTLKA
HOVO N KopBOoVUALKA opdda aKOPECTWV KAPBOVUALKWY EVWCEWV

33



Avaywyn kapBofuAikwv 0EwV Kal ECTEPWV

I I N
n [H]
C C = _C
R OH R~ “OR R/ “H
H
KapBoEuAikd oy Eotépag Mpwrtotayrig
QAKOOAN

O H avaywyn yivetotl SuockoAotepa armo OtL oTic aASe06eC Kal KETOVEC.
d Ta oféa avayovron anokAgiotika pe LiAlH,.
d Oueotépeg umopouv va avaxBouv kat pe NaBH, aAld n avtidpaon ival Bpabdeia.

O

)J\ 1) Mepiooeia LAH

R ~oH 3H0 R~ OH

KapBoduAiko o&u
@)
/U\ 1) Nepiooea LAH
> + MeOH
R~ “OMe 2HO0 R~ “OH

Eotépag

34



Mnxaviopog avaywyng kapBofuAikwv o¢Ewv Ko ECTEPWV

) 3 Amopdkpuvon tng $ { 4 :
Mupnvo@iAn mpoofoln aMoXWPOHoaC OUABAC Mupnvo@iAn mpoofoAn Metagpopd mpwtoviou
LA e .. .. LR @ ../ H
oy t0s 0 :0: a :0
o £y o g /\H/ I H
R—T5OMe ——— ——
R OMe To LAH npooq)epal = H anmdomaon tou 16vtog R H TolAHn OOPEPEL R H To 16V alkoEsiSiou R H
H toHO H aAko&eldiov odnyei H to HZ otnVv H TTOU TIPOKUTITEL, H
| omv kapBovulikr) opada otnv emavadnuioupyia | o KapPovulikn OTN CUVEXELQ TIPWTOVIMVETAL
| NG KapBovulikig opadag H_Al\l_H opada yld VO OXNHATIOTEL N aAKOOAN
H H
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Napadeiypata avaywyng KopBolUALKwWY 0EEWV KOl ECTEPWV

e Avaywyn kapBoéuAdikoU oé€oc

0
||

1. LiAllL;, cifépac

CH,(CH,). CH—CH(CH,) COH

9-OKTadeKeVOIKO o0&
(EAaiga o&r)

2, HyO

> CH,(CH,),CH—CH(CH,) CH,0H

9-OktabeKev-1-0An (87%)

e Avaywyn eotépa

0
|

1. LiAIH4, ciB€pog

CH,CH,CH=CHCOCH, 55~

2-Ilevievoiko pedislio

> CH CH,CH=CHCH,OII + CILOI1

2-Ilevtev-1-0An (91%)
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Me npocOnkn avudpactnpiwv Grignard o KaPBOVUALKEC EVWOELG

, 0— 5+

Ta opyavopeTaAALKA R—X+Mg ——> R-—MgX

aVTLOPACTNPLY EWVOLL AvuiSpaotrpio Grignard

TNYEG TUpNVOPLAOU

avepaka émou R =17,2"1 3" ahkGhio, apihio 1j frviihio
X=ClL,Brgl

Fevikn avtidpaon

O OH

g 1. RMgX,abépag N ‘
PN 2. HsO7




Ta avidépaoctinpla Grignard napoackevalovrol and aAoyovooAKkavio

HC I HC Mgl
/C\ + Mg THE, 20°C S /C\
H.C H H.C H

1-MeOvAiarBvro-
LY VI OO TmOLOL0

Br MgBr
O =
—_—

Ta opyavopayvnoLoka (

5 . P
avTL pa?tnpla o - . Q\/
ouvapuolovtol pe R—X + Mg > Mge
afepkouc StaAUTeg R” 0/\




MnXaviopoc nopaoKeUNE aAKkoOAwWV oo avtidpaotipla Grignard

Avtidpaon ue aAdeiidec N KETOVEC

Mupnvo@iAn mpoooin Metagopd mpwtoviou
el® LR @ a ../ H
.Oo . O . /_\ .'Oo . O
ﬂk . Ml : /E
R R g avrlépqmr]plo Grlgnard’ R R 2Tn OUVEXELQ, TO 16V aAkoéeldiou R R
ApalSEIIpIY G b SEEE: R mou AapBAaveTal MPWTOVIWVETAL R
o T kapPovUAlaY oUacH yla va oxXnMatioTel N aAKooAn
‘R
* Avtidpaon Ue ECTEPES
. : Amopdkpuvon tTng " ¢ Metagopa
Mupnvo@iAn mpoofBoln e Mupnvo@iAn mpoofBoln 7 ool
PN ~hod . *
o —i¥ OMe . > —
R OMe Toavudpaotipio R A H amopdkpuvon R R Toavudpaotpio o oxr\uauCopevo B
se Grignard 6pa wg R TOU 16vTOoG aAkoéeldiou Grignard 6pa wg ShicoEeiSlol ptrtavitivEai
TTUPNVOPIAO Kal odnysi oTov emavacxnUaTioud nmupnvo@io Kai yiava axnuaTt gT el 1y aAKOOM
o MPOooPAaAAel ThV NG KapPovulikng opadag o) nmPooPdaiAel Tnv
‘R kapPovulikn opdda ‘R

KapBovulikr opada
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AAKOOAEC OO MPOCcONKN OPYOAVOULOYVIOLOKWV EVWOEWV OE KAPPBOVUALKEC EVWOELC

Avtidpaon ue @opuaideiion

MgBr ﬁ) CH,0OH
1. Avauén
+ H—C—H 2 10"
®opuardeiion Mpwtotayng aAkooAn
Avtidpaon pue aAbeiibn
CH OH
T R
CH,CHCH,CH + e CHyCHCH,CH
ALSeilidn Asutepotayrng aAKoOAn
Avtiépaon ue kertovn OH
O
1. CH,CH,MgBr, aifépag CH,CH:
2. HsO" g
Ketovn Tprtotayng aAKooAn
Avtidpaon ue sotépa 0 O
{ 1. 2 CH:MeBr |
CH,CH,CH,CH,COCH,CH, T > CH,CH,CH,CH, CCH: + CH,CH,OI1
» z ‘
CHj;

Eotépag 40

Tpttotayng aAkooAn



MNepLopLlopol oTn XPrIoN OPYAVOLAYVIOLAKWV EVWOEWV

Aev pmopouV va TIOPO.oKEVOLOTOUV OPYOLVOLLOYVNOLOKEC EVWOELG ATTO
UTTOOTPWHLOLTOL TTOU £XOUV TLG TIOPOKATW AELTOUPYLKEC OUAOEC

o= G — 0
To avtidpaotiptlo Grignard

Omou AO = —OH, —NH,, —SH, —COOH } TPWTOVLWVETOL ATIO QUTEC

TLC opadec.

O O O
| I I To avtbpaotipLlo Grignard
AO= —CH, —CR, —CNR,, NMPOOTIOETOL O AUTEC TLG
—C=N, —NO,, —SO,R OMaOEG.
Napadeypa Mn oupBaté
/
OH OH
Mg
M Br X Q @

MgBr

AvuTto Tto avtidSpaotipto Grignard

. : 41
dev pmopei va oxnpatiotei




AOKNoEL

6 ] Yxedldote OAQ TA OVOEVOLEVO TIPOTOVTA avaywWYR S TwV akoAouBwv evwoewv pue NaBHa.

0 0 O CH,
[ I I LE[—]-CH
ia) CH;CCH,CH.CH; {by CH;CH,CCH.CH; (ch CH;CH:EC.H S
H

QRAVTHOELS HO H H OH

(h) CH;CH,CHCH,CH;,
H CH, H CH,

€) .~ T T~
f‘l 1!.
HO H H OH



7 ] pate avaywyeg ou Ba €5vav Ti¢ akoAouBec alkooAec: (a) 1-6ekavoAn, (B) 4-puebulo-2-mtevtavoAn,
(v) kukAomevtuAopeBavoln, (6) 1,4-kukAosEavodLoAn.

QIAVTHOELC

(o) CH3(CH2)8CHO + NaBH,

O
®) M + NaBH,

CHO

¢ + NaBH,

(9) + NaBH,

43



AOKNOE&LC

8 ] Yxedlaote TNV avtidpaon HETATPOTAC TOU 2-BpwHornpornaviou o€ 2-puebulo-1-npomnavoAn.

QIAVTHOELC

(CH3),CHMgBr > (CH3),CHCH,OH
2) H,0*

(CHg)zCHBI’

44



9 ] MpoTEilveETE ATIOTEAECUATIKEG OUVBEDTELC yLa T alkOAoUBa TtpolovTa Ao MPWTEG UAEC TTOU VAL TIEPLEXOUV

HEXPL 4 atopa avOpaka. OH

ia) EH;[CH:}_L::}H ib) CH1CH:CH:EHCH:CH:{‘H?
C{CH);
[ _OH (lfJH

(c) (d) CH;CI—I:CH:?CI—I;CI—I;

CH:
QIAVTHOELC
(a) CH3CH2CH2CH2MgBr + CHZO (b) CH3CH2CH2MgBr + CH3CH2CH2CH:O
O
/

(c) (CH3);CMgBr +

N
(d) CH3CH,CH,MgBr +  §CH2CHs

CHj

45
45



AvTIO pALOELC UTIOKATAOTOON G TWV AAKOOAWV

e AAoyovoaAKavia ano npwtotayeic¢ atAKOOAEG kat HX

» Me HBr Mupnvo@An TpooBolr +
Metagpopd mpwtoviou QAMOMAKPUVON TNG
anoxwpouvoag opadag

H
o - |
gr Sl L

'.@ L
$o) :Br: Br:
/\Cy SN2 > Pl +  Hy0

» Me HI H avtibpaon tTwv npwtotaywVv aAkooAwv pe HI mpoxwpel pe mapopolo tpomno

P

» Me HCl anauteitat n mapovoio kataAutn ZnCl,
- D

ZnCl,
’ ‘ Mupnvo@IAn TPoooAr +
Mupnvoein npooﬁom AMONAKPUVON TNG
o€ €va o&L Lewis %102 anoxwpoloag opadac

A TS l = %
/\/QH ZnCl, /\E?y:g: /\/9|:

SN2

HO(CH,),OH + 2 HI
1.6-Hexanediol

l

I(CH,)I + 2 H,0
B85%

Lo-Diindo-
hexane

46



AvVTIO pALOELC UNTOKATACTACTNC TWV AAKOOAWV

e AvTIdpaoeLg SeuTEpOTAYWV KOl TPLTOoTAYWYV (KUPIiWw) o AKOOAWV pe HX

MNopouocia kKaAwv mupNVOPIAWVY Kol OE OXETIKA
xopnAeg Beppokpaocieg divouv mpoiovta S,1. H
aviibpoon Teplopiletal o€  OAKOOAEC TIOU
Hrtopouv va oxnuatioouv otoBepa
KapBokatiovta (tpltotayeic  aAkoolec) . Ot
devtepotayelc aAkooAhec udloTaviol UNXoVIoUO
Sy1 o apyad, evw oL mpwtotayeig kaBoAou.

ATropakpuvon TnE

7 V' ; :
METG(.pOpCl nmPEWTOVIOU ATTIOXWPOVCAC OHG&OC

O/H\‘ H /\Br

H
|

~H,0

"

Tptrotayng
aAKOOAN

H,C_ OH H,C_ Cl
HCl (aéplo)‘
Et,0, 0 °C

H

\ @

HyC O~y

\%/‘

Ye uPnAotepeg Bepokpacieg emkpatoUV ipoiovia anoonaong E1. a7

B

[Mupnvo@iAn mpoofoln

"




Avtidpaosic tpwrotaywv kot deutepotaywv aAKooAwv
ne SOCI, ) PBr,

socl, A~ _-C
/ nupdivn
/\/OH
\ PBI’3 E /\/Br

e Edappoyn otn ouvBeon xYAwpoaAkaviwv amno SOC, kat BpwpoaAkaviwv amno PBr,.



Mn)xaviopot avtidpacewv npwrtotaywv Kat Ssutepotaywv aAKOOAWV UE

L4
sSOCl, i PBr,
» Me SOCl,
Kakn
anoxwpovoa opada § Cle
/\/OH T n T‘/—\N X r-’d- (“é]:
: J ®‘. :Cl: @D oo. O N ool 5 2
Cl: £7S
i /\/O\/S/\/}'@ N /\/Q\ﬁ/.. =~ g N .
:ClI—S "
. \ KGM’]
C,Qi anoywpovoa opada
> Me PBr,
:Br

7 e
on P0® B B
e re S Sn2 r

PR s g il \Fl,/ = P N o o
Kaxn - :Br: J
amoywpovod opada - :
KaAn
amoywpouoda opdada

AN S0, +
+ HOPBr,
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AAOYOVOOAKAVLA OTLO QLVOPYOLVOUC ECTEPEC AAKOOAWV

1 4 | 4 O

* Z0oUAdOVIKOL AAKUAEOTEPEC SOl [
R—O—H + W R—0O—S CH; + HCI

H,C (”)

AlxoGAn
p-Tolovorocoudgpovulo YAepidio Toouleotépac
N aAAo couAdovuloxAwpidio

H umokatdotaon Twv couAdovikwyv opddwv pe adoyovouya ovta (Cl-, Br-, I7) divel ebkoAa ta avtiotoya aAoyo-

VOaAKAvLAL.
OH OTs X
/'\/ TsClI /'\/ X@ g
Py i S
Kakn X KaAn
amoywpouvoa . amoywpouoa
. py=|| ,
opada ik ouada
N
nuptdivn
Mnyxoawviouog S,2
OH Br

/'\/ 1) TsCl, nupidivn : H amelkovion tou xelpopopdou KEVIpou
2) NaBr - g dlatnpeital KATd ToV OXNUATIOUO ToU
R S TOOUAECTEPQ, OUWC OVOOTPEPETAL KATA TN
Stadikaoia Sy 2 50




ITEPEOXNUKEG EMUMTWOELG TWV AVTIOPACEWV S\ 2 TWV AAKOOAWV

. CH,CH,0 H
=:0CH3C g \

\/\/\/<CH3 52 WCHJ

(8)-2-BpopnooKTdavio

/E"Br;;‘ wfspag °
Sy2 .

(R}-2-Oxvavodn
p-TosCl
Thrpméivn

ToovA1ké (R)-1-MeOulosmtolio

g

{R)-1-MeOudoeitudo cabirdo aiBépag

AutAn avaotpodn kata Walden.
To mpoiov diatnpei tnv idta anoAvtn
OTEPEOXNHUELQ LE TRV aPXLKN) AAKOOGAN

. | H OCH,CH,
“SNQ g V\/\/(CH

(S)-1-MeOudosmrudo caa@uldo aibépacg

3

e Aidomaon Hovo tou dsopov O-H (o deopoc C-0O mapapével aAOLKToc)
KOLTAL TOV OXNMOATIONO TOU TOGUAEOTEPQL
e Méow tou SN, pnxaviopou napatnpeital pia povo avactpodn

51



AOKNOELC

10] (at) Nowo ivat to mpoidv Tn¢ avtibpaong Tou oxXAUATOC;

(B) Nwc pmopet va yivel n LETATPOTT) TOU OXAMATOC;

”IIO

3

QA

anravrnon

3

II[O

TsCl, Py Q‘

Nal
OTs —

OH
1. CH, 80,
2 Nl
—_—

5

Hs

.-n;”” n

andvrnan
N

CHs

3

-:l;;;,r

Do Do

3

D

u,,o
IIIIO

52



1 1] pate aviidpaotripla pe Ta onoia Oa pmopoloaTe va TTOPOOKEUACETE Ta aLkoAouBa
aAoyovoaAkavia aro TG avtioTol ec aAKOOAEG.

(a) HCH,)l (b) (CH:CH,):CCl © - \/£

AMAVTHOELC

(a) 2xHlI (b) HCI (c) PBry

53



Adudatwoelc aAKooAwV IPOC aAAKEVIOL

Mnyaviocuoc E1 H
nx HOG \ / \ /
/C_C\ —_—> C:C + HQO
/ \

e KataAvovrtal anod oéca

H,C OH CH;
Avtl Twv «TtupnvodlAwv» of€wv HCI, HBr kaul
HI mpoTiudvTaL Ta «un mupnvodla» oféa, H3O50“;HF
onwg H,PO, n H,SO, (ou ouluyelg PBaocelg
ToUuC eival ptwya mupnvodplia). (91%)
e AkoAouBoUv tov Kavova CH
5 CH, CH,
tou Saytzeff | O+ THE N
H3C—(|3—CH2CH3 e /C=CHCH3 + /C—CHQCHg
2-Me0Ovdo-2-favtavain 2-MeOvudo-2-foutévio 2-MeOulo-1-Boutévio
(TpIUIOKATEGTPNEVO) (S1uTIOKATECTINEVO)

K—ﬁ P10 HpOidV Ab"l)"ESPSUOV Mpowyv 54



Aduvdatwaoerg aAkooAwv o€ Baoiko MEPLBAAAOV HECW TWV TOCUAECTEPWV TOUG

Mnxoviopog E2

> I1sCGl . > NaOEt _

55



O¢sidwon Twv aAKooAWV

i
OH @) @) ?P[ /9§LEQL& ?ﬁ
L | G - S|
,,C \_/ C
A e P A
, , AAROGAY K AMkH
NpwToTaynC AASelidn KapBo§uAko o&u apélioo‘)’gn 1K1}
OlAKOOAN
OH 0 /OC o .
[O] —— Aevavridpd
R R
B R
. . Tptrotayng
Ketov
Agvutepotayng n aAKOGAN

OAKOOAN

56



O¢sidwon npwtotaywv aAKOOAWV

e O¢cidwon nmpog oéca

ZuvnOn ofeldbwtika:
CrO;, Na,Cr,0,

O&elbwTLKO:
Avtidpaotriplo Jones
(CrO; og udatko didAvpa H,SO,)

)
I H,O*
O//CK\O AKETOWN \
Tpro&eidio Tov xpwpiov ﬂ
HO— Cl)lr —OH
) O o
l\% %—Cl)lr—O—C“r —O@ fSaa Hfig“ / Xpwpikoé o&u
5
ApwpIKo vatpio
O
Cr0,, H,S0, |
CH,(CH),CH,OH 50>  CH,(CH,),COH

1-AexavoAn AeKavoike6 ol (93%)

57



Mnxaviopoc o¢eidwanc aAKoGANC HE XPWULIKO 08U

ITAAIO 1
R VI) O Fpriyopa Kat R @)
A QVTIOTPEMTE, ||
H OH + HO—Clllr—OH - H O—Clllr—OH + H,0
R O R O
XpWUIKOG EC0TEPAC
ZTAAIO 2

XpWUIKOC EOTEPAC

To avudpaoctipro Cr(lV) mov oxnuatiletan vdpiotartal pla avridpaon ofsidoavaywyng LeE TOV EAUTO TOU NPOG
Cr(Il) kaw Cr(V). To teAevtaio propet va AsLToupynoEt Kot we aveEaptnto ofeldwTiko péco. TeAkd, 0Ao to V1)

avayetat repog Cr(lil). .



O&eidwon tn¢ a@avoAng: AAKOTECT

2 K:CI}O7 + 8HQSO4 + 3CH3CH20H —

[Toptorahl

|
2CI'2(SO4)3 e 2K2SO4 + 3CH3COH + 11 HQO

[Todowo

59



O¢cidwon npwrotaywv aAkooAwv rpo¢ aAdeiideg

* H oécidwon pe Sixpwpko oL divel kapPoEuAiko oL

OH O O
J' e | X — L
R H,S0O,, H0 R H R OH
AAKOOAN ANS£USN KapBo&uAiko o&u
AVoKOAQ ATMOpOVWVETAL
Mnxaviouog
5,58?7&0 (”) H', H;0 (l)H YmepoEeidmon (”)
CH;CH,CH,OH = —> CH;CH,CH =—— CH3CH2(|:H > CH;CH,COH
OH
Ilgomavain 1,1-ITgomavodioin ITgomavoixo oEV

* Na tnv arnopovwaon te aldeiidng, n ofeidbwoaon npEmneL va yivel anouvaoia vepou



O¢eidwon npwrotaywv aAkooAwv npog aAdeilideC

, OH 0
. Oﬁstﬁlwon ne PCC: /] PCC )k
Amopovwon thg aASelidng R CHCl, g H
MNpwTtotayng AALSeUSN
aAKOOAN
I
)\\/\/L/ CH,OH — )\\/\/L/ C
CILCl, g
Kitpovedodn (cuoctatike Kitpovedddn (82%)
TOU podelaiou)
@® ©
/ \ N + CI’O3 + HCI — / \ N+_H CI'O3C|
Mupidivn XAwpoxpwpiki mupidivn

Pyridinium Chlorochromate
PCC



O¢sidwon deutepotaywv aAkooAwv

CH, CHj,
| Na.z Cr207 . |
H,C (|3 OH H,0, CH5CO,H, A~ H,C (|: O
CH, CH,
4-tert-Boutulokurloe{avoAn 4-tert-BoutulorurloeSavévn (91%)

OL ouvOnkec oécidwong pe PCC xpnotlpomolouvtal ENioNG GUXVA UE TG SeuTEPOTAYELC AAKOOAEC, ETELSON
Ol OXETLKA 1N 0€veC ouvORKeG EAa)LOTOMOLOUV APATIAEUPEC AVTLOPACELS (OXNHATIOMOC KapBOKATLOVTOG)

OH

O
HSC HSC

PCC | H3C
CH,Cl, 25 °C

O

TeotootEPOVN 4-Avdpootevo-3,17-610vn -



O¢eidbwon dpawolwv

OH
OH
Napd To yeyovog 6Tt Sev Slabétet a-H, n /N/k{ ins, e g
davoln oéeldbwvetal mpog Peviokvovn Aev umapyet R R NpwT6VIo oV a Béon
MPpWTOVIo oTnV a Béon R
3° aAKOOAN Qaivoln
Oeidbwon paivoAncg
OH 0 *  OLKLWVOVEC aVAYOVTOL OVTLOTPETTA TIPOC USPOKIVOVEC
Na,Cr,0; 0 CE OH
H,SO,, H,O
Qaivoln 0
Bev{oKivovn O \_Ogsbwon OH

Bev{okivovn Y&pokivovn
63



Kuttapikn avanvon

O
MeTtatporr Tov oEuyovou o€ VEPO HEOW _©0
NG oéeboavaywyng TwV OUUTTLKIVOVWVY (|3H3
L
0 (CHZCH:CCHQ) H n=6-10
n
O
OUMTILKIVOVEG
Z1adio 1: 0] OH
o NADH NAD* o
P P
+ H \ / >
o R o R
o) OH
Oupmikivovn

Z1adio 2: OH O

2 0

+ % 02 > + HZO
\\o R \\O R
OH o)
OupmKivovn

ZuvoAIKR NADH + % O, + H* > NAD* + H,0 64

avridpaon:




AOKNOELC

Tn otepeoXnUeia Tou

12 ] 2xebLAoTE TO TIPOLoV (N Ta mMpoidvta) KABeULAC amo TIC akOAouBec avTdpaoelc. TL umopeite va neite yla

OH
(a) ™ MNa,Cr(,, . MNaBH,
Tﬂf H,50.. H,O
CH;
cis-d4-Methyleyelohexanol
anavrnon
OH O OH
Na2Cr207,
HZSO41 HZO NaBH4
(a) >~ >
cis cis
CH3 CH3 CHB

-||II|O
I

trans

CHj

65



(b)

~ 2 H, () work-up
(b) >

2
Z
H

HECOUOPPI]

l. excess LiAIH,

anravrnan

owootEpEONEP

Fal

C7H 1404

2
2
Z
@)

H

EVAVTIOUEPT]

66



®

NT Cro,Cl
HO - H I!I
(c) \/W »  Optically inactive
CHs O
Optically active
anravtnan
O O



13 ] Yxedlaote pia cuvOeon yla koBepia amno tic akoAouBeg KapPoOVUALKEC EVWOELG OO TLG AVTLOTOLXEG AAKOOAEC
' H
O | -CHO 0
I ——
(a) CH;CH,CCH(CH;): (b) ic) CH;CH,___ ﬁ_ﬁ /_CH;

AMAVTHOELC

OH
|
(@) CHaCH,CHCH(CHs); + Na,Cr,0; 7 PCC

CH,OH
(b) + PCC

OH

©) M + Na,Cr,0, ff PCC
CH4CH, CH 27 M

3

68



OH
14] 2UUMTANPWOTE TNV aviidpaon: HOCH,CH,CH,C(CH:) POC, CHLL N

anavrnon

Cl)H
O:CHCH2CH2CH(CH3)2

15 ] pate TIC SOUEC TOU TPOIOVTOG TTOU TIEPLUEVETE Ao TNV avtidpaon tng 4-ueBuAo-1-meviavoAng LE TTUKVO
voaTikd StaAvpa HI. (unxoviopoc;)

anavrnon

)\/\/OH H' ©
(OHZ - )\/\/| + HZO

4

69
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1 6 ] pATe TIC SOUEC TWV TTPOLOVTWY TIOU TIEPLUEVETE Ao TNV avtidpaon 1-peBuAokuKAOeEAVOANC LIE

(a) mukvo HCI ko (b) mukvo H2SO0a4. (unxaviopodl;)

HO

CHj

QrAVTHOELC
H 8 N _CH
2 3 CH
H+ ® 3 CI_ CI CH3
(-HZO) (a)
(-H")
+

(xvp1o) (eAdooov)
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