2YNONMTIKA o1 anTiapazeizr OPITANIKHZ r AYkeEloy

1. MpooBRkn udpoyodvou

Ni Pd, Pt
Bkl BN

CyHay + H2 CvHay:2

2. MpoaoBnkn aloyodvou (Clz, Bry, 13)
CHo +Brs —= 5 CHBr,
3. Npogdnkn udpahoyovou (HCI, HBr, HI)
CyHay + HCI — CyH2+1Cl

5+  B— (CUM@Wva Je Tov Kavova Markovnikov)
CH; CH>-CH=CH:; + H- Cl —» CHz -CH-CH - CH3
|
Cl
4. MpooBnkn H,0
H,S0,

C\Hy + H;O ——— C,Hy+1OH

i+ - mo (oUupguwva pe Tov Kavova Markovnikov)
CH3-CH-CH=CH,+ H- OH ———>  CH3; -CH,— CH - CH;,
TIPOTTEVIO (l)H

B) TPOZ@HKH ZTON TPINAO AEEMO -C=C -

5. Mpogdnkn udpoyodvou

CvHzv—2 + 2H> M CvHays2

6. Mpogdnkn ahoydvou (Clz, Bra, I3)
CH»w2+2CI-Cl] - C,H>,2Cls
7. NpoaBnkn udpaioyadvou (HCI, HBr, HI)

C'.,lH2-,r—2 + 2HCI — C-,rHQ-,rClQ
Cl

[
CH; —CH,-C =CH = HCl - CH; —CH>-C = CH; _FHA L CHs _CH.C — CHs
I
o] cl
8. Mpogdnkn H,0
H.SO,
—
HgSO.

CyHx—2 + H:O CyH2,0



___________________________________________________________________________

CH3 -CH—C=CH + H,0 —2259% 5 | cH, _CH,-C = CH, s CHs —CH,-C - CHs
I 11
HgSO4 OH 0

acTabng Evwon
y) MIPOZOHKH ZTO KAPBONYAIO AMAEYAQN KAIKETONQN >C=0

9. Npoodnkn udpoyodvou

CyH2,0 + H2 M} CyH2-1OH

CHs -CH;~CH = O = H, — 5 CH, —CH,-CH, — OH
10. MpooBnkn udpokuaviou

MovokappBovuhikéc ahdelde¢ — keTove¢ CyH2,0 + HCN — CyH2,(OH)CN
aideldeg CH,,.4CH =0 + HCN — C H,,.4CH(OH)CN

CH; -CH,-CH =0 + HCN — CH; -CH.-CH -CN  2-udpofu—pouTtavoviTpiAio
I

OH
11. MpooBnAkn avniSpacTtnpiou Grignard
0+ 0—
HCH=0 + C/HaMgCl -  CH2.iCHOMgCl H-OH,  CiHa.iCHOH
PopHaArdeldn —Mg(OH)cl 1 Tayeig aAkooAeg
o+ o0-
CyH2+1CH=0 + CHH2”+1MQC| —  CyHau CHCquu—1 ﬂ} CvHavs1 ?HCUHEHH
an |
ahdeUdES OMgCI ~ Mg(OH)CI OH
2°1ayeic aAkodAeg
{I:."»HZ.J-.—1 (I:.-H H2-=l+1 . (I:.HHZ."»J
o+ O
C'«"!E'«H -C=0 =+ CyHapaMaCl — CyHayz1— (I: —CuH2u+1 ﬂ} CvHazv+1 —c-; —CUH2u+1
KETOVEG OMgCl — Mg(OH)CI OH

3°Tayeic aAKOOAEC

AvVTIOpPACEIC ATTOOTTAC

|
I'evizo oyiuo -C-C- —» C=C+AB
|
A B
(Kavovag tov Saytzeff) oynuatifetor 1o otobegotego ahrevio 3>2>1.



___________________________________________________________________________

12. Agpudpaloyovwaon aAkuhahoyoviSiwy

CoHoeerCl+ KOH — 22008 5 o i L KCl+ Ho0
CH3; - CH; - CH - CH3; + KOH C,H;0H/8 , CH:CH=CH - CHs + KBr + H:0
ér 2—BouTtévio (KUplo TTpoiov)

13. Agpudpaloyovwan SlahoyoviSiwy

CyH2,Clz - 2KOH C,H;OH/8

> CyHay2 + 2KCI + 2H20

CHz; - CH -CHs: + 2KOH GHOH® . CH=C-CH;+ 2KCl +2H:0

cl  Cl

14. AQuddTrwon aAkooAwv

H,S0; 8>170°C

C'...'HQ'..'.HDH y d C'..'HZ'...' + HQO
CHg CHB
! H.50. 8-=170°C :
CH3 CH - CH - CH,-CH;s — > CH3—-C = CH-CH;-CH3 +H0
|
CH

AvTIOpAOoEIC UTTOKATAOTOO

YNOKATAZTAZH ZTA AAKYANANQIONIAIA

15. Y8ariké SidAupa NaOH

C,Hyuy— X «NaOH —225 CHaes — OH + NaX

CH; —-CH;-Cl + NaOH (udaTiké 8/pa) — CH; —CH,—OH + NaCl

16. AAko&eidia Tou vatpiou RONa

C*I.Hzﬂl._i_l _ X. + CUHZU—1 D_NU+ _> C'.‘lel.‘l_‘] - D —_ CuH2u+1 + NC[X

CH3; -CHx- CI + CH3;CHONa — CH3 -CH;-O - CHCH3
| |

CHs3 CHs
17. AAata kappofulikwyv oféwv RCOONa

3+

C"-'HE‘-'—]. - X s CuH2u+1CDONG —* CuH2u+1 COD CvH2v+1 + N-:]X

CH:-Cl + CHa-CH>;-COONa — CHz -CH>-COO-CH3 + NaCl
TTPOTTAVIKOG HEBUAETTEPAG



18. Appwvia NH;

—_

C,H,,_; - X +H-NHz — CHawet — NH2 = HX

CH; -CH;—-CH->—CI + NH; — CH; —CH>-CH>-NH> + HCI mpoTtuAapivn

19. Kuaviouya dhata (NaCN jp KCN)

-
O+

C,Hy,.1— X+Na" " C=N-—-CiHyps1 —C=N+ NaxX

CH3; -CH;-CH>-Cl + NaCN — CHa —-CHz;-CH;-CN + NaCl poutavoviTpiiio
20. Y&poAuon viTplhiwv

H
CiH2+1CN + 2H,0 —> CyH2-1COOH + NHs

o
m.X. CH3 —CHo—- C=N+2H,0 ——> CH; -CH;-COOH + NHz
TTRPOTTAVOVITRIAIO

-
C,Ho,(OH)CN + 2H,0 ———> C,H,,(OH)COOH + NH;

-
CH; — CH,~CH-CN + 2H,0 ——»  ©Ha— CH-CHCOOH + NH;
|

2-udpogu—pouTtavovITpiAlo 2-UBpogu-BouTaviko 08U
21. AkeTUuAiBIa i} aAkividia RC = C Na

5+

C".'HE".'—] - X + Cquu—1 C=C Na — C|_|H2|_|—1 cC=C- CVH2V—1 ~ NaXx

CHi:-Cl+ CH3-C=CNa — CHi:-C=C - CHs + NaCl

22. AVTIBpdoEeIg UTTOKATAoTAON S Tou UBpofuliou Twv AAKOOAQN (R-OH)
CHz,-1—OH + SOCl, — C,H;,.4—Cl + SO, T + HCI *

CH:-CH-CH; + SOCl; — CH:-CH-CH; +S0.T + HCIT (2-yAwpo — Trpotdvio)
| |
OH Cl

AvTiIGpdosic uttokatdoTacns Twv KAPBOZYAIKQN OZEQN (RCOOH) kai EZTEPQN
KappofuAhikwv oféwv (RCOOR’)



___________________________________________________________________________

AvTiIGpdosic uttokatdoTaons Twv KAPBOZYAIKQN OZEQN (RCOOH) kai EZTEPQN
Kappofuhikwv oféwv (RCOOR’)

23. Kappoulikd oééa — EoTepoTroinon
o . 0
I H I
CiHowt = C-OH + CyHzyey O-H = CvHaw+1 C-0O —CyHzys1 + H2O

H+
CH; - CH,-CQOOH + CH; — CH-0OH _ CH; - CH,-CO0O-CH>-CH3 + H,0
TIPOTTAVIKOG QIBUAETTEPAC

24, EoTépeg — O4ivn udpoAuaon
Qo ) O
I H T
C\,rHQ\,r+1 - C—D C”Hju.ﬂ s H'D - H # C'.,'Hz'.,'—1— C—OH + H - O C”Hju.ﬂ
-
CH;-COO-CH3;+ HO - H = CH,COQOH + CH,; -OH
0&IKOC HEBUAEDTTEPAG 0&IKO 08U MEBaVOAN

25. ZamwvoTroinon
C\,rHE\,r+1 - CDO— CuH2u+1 + NGOH — CuH2u+1 —DH + CvH2v+1 — COONG
(AUTG Ta AAATIA gival TA TATTOUVIA)

my CH3;-COO-CH;CH3;+ NaOH — CH:-COO Na + CH;-CH,—CH

26. AVTISpAOEIC UTTOKATACTACNS aAKaviwy (ahoyévwaon)

CoHayy + X — X —1SH¥T0 0051 6 o py X + HCI

S yuto pocn ©

m.X. CH:-H + Cl-ClI > CH; — Cl + HCI

AVTIOPAOCEIC TTOAUUEPICUOU

27. MNoAupepiopoc alkeviwv

AlBuAévio v CH>;=CH; — —(CH; - CH3)— TTOAUQIBUAEVIO

VCH,=CH — —(CH; — CH),— TtroAu-TTpoTTUALVIO
: | |
TTPOTTUAEVIO CH; CH;
BivuhoxAwpidio VCH=CH - —(CHz — CH),— tmoAu—BivuhoxAwpidio (PVC)
| |
Cl Cl
aTupoAlo vVCH=CH — —(CHz - CH),— TmoAu-aTupdAio
I

I
@aIvUAIo CeHs— CeHs CsHs



aKpuhoviTpiAio VCH=CH — —(CH2-CH),— toAu—akpuAoviTpiAio
| |
CN CN
28. NMoAupepIopéc ouluyiakwy i culuywv aAkadieviwy
VCH,=CH-CH=CH, -2 (-CH;—CH=CH-CH2>-), TEXVNTO KAOUTOOUK (HoId el
1,3 —BouTadiévio BuNa HE TO QUOIKO)
VCH, =C-CH=CH, — (-CH, - C =CH-CH>-), OUVBETIKO KOOUTOOUK
(I3H3 (|3H3 (iB10 pE TO QUTIKO)

2—peBuho-1,3-FouTaditvio ) IgOTTRPEVIO

vVCH;=CH-C=CH; > (-CH;-CH=C-CH>-), VEOTTPEVIO
I [
Cl Cl

2-yhwpo-1,3—pouTtaditvio

ZUHTTOAUHEPITHOC

1,3-Boutadiévio + aTupbAio CH,=CH : Buna S
|
CsHs

1,3 — BouTtadiévio + akpuAoviTpiAio CH,=CH-CN : Buna N

QAVIKWYV EVWOEWV

O=EIAQZH AAKOOAQN

ATTAOTTOINMEVES OEEIDWOEIG AAKOOAWY HE TO cUNBoAD |O] Tng ogeidwong :
1otayeic : C,H2,-1CH20H + |O] — C/H2-1 CH=0 + H20

CyHzy-4CH0H + 2|0| — CyH,y COOH + H,0

2o0TayEIC : C.,,Hz.,_1—(|IH -CyHapqs + O] — CyHaq — (IfI—CuHQIJ_q + H,O
OH O

Napadeiypara oeidwong aAkoohwv amo odiva diahupara KMnO,4 [ K,Cr;07
29. Ogeidbwon mTpwToTayoug aAkodAng o oy améd diahupa KMnOy :
-1 +3
5 CH.- C H;0H + 4KMnO, + 6H,S04 — 5 CH3;— C OOH + 4MnSO,4 + 2K;S0O4 + 11H,0

30. Ogeidwon TpwToTayoug aAkooAng oe aAdeiidn amdé didhupa K;CrO7

-1 +1
3CH:— C HOH + K,Cr07 + 4H:504 —»3CH3— C H2OH + Crp(S0y4)z + K2SO4 + 7H20



Ogeidworn SeutepoTayoUg aAKOOANE o KETOVN atd SidAupa KMnOy :
+2

0
5 CH3 —C H-CHa + ZKMnOs + 3H2S04 —5 CH3 - C — CHa + 2MnS0y4 + K250, + 8H0
| I
OH O

OZeidwon SeutepoTayoUg aAKoOANE o KeETOVN ammo didAvpa K;CrO7 :
0 +2
3 CH: -CH-CH2 + KoCr20O7 + 4H2804 — 3 CH3 —C - CHz2 + Crz(S04): + K2S04 + 7H20
| 11
OH @]
31. O&eidwon peBAVIKOU 1) HUPHNKIKOU offéog ot CO; (HoOvVo auTo oeISwveTal

atmmd 6Aa Ta HovokKapRBoguAikad )
=2

2 +4
5HC OOH + 2 KMnOy + 3H:80, — 5C 0O+ 2MnS0O4 + K504 + 8 H.O

32.0&cidwon aiBavodiikou /| ofaAikoU oféoc og CO; : (HOvo auTd ofeidwveTal
ammo OAd Ta dikappBofuMkd )

+3
: + 2KMnO, + 3H,S0; —- 10C0O; + 2MnS0O, + K;S0, + 8H,0
C OOH
COONa
5 + 2ZKMNOs + 8H250s — 10C02 + 2ZMNnS0s + KaoS0s + SNa:504 + 8H20
COONa

O=EIAQZH AAAEYAQN
HE ATTIA ofe1dwTIKG (avTiSpacTthipla Tollens kal Fehling)

33. Oeidwon aAdelidwv ot oféa pe Siahupa Tollens
| +3
CHz-1CH=0 + 2AgNO;: + 3NHz + H20— CyH2.1 C OONH4 + 2Ag 4+ 2NHsNO-

+1 +3
CH;—-CH,—-CH=0 + 2AgNO3 + 3NHz + H:O0— CH3:— C OONH4 + 2Ag 4 + 2NH4NO-

34. OZeidwon aAdelidwyv ot oféa Pe PeAiyyEIo UYpPO
=1 +3
CHoey CH =0 + 2CuS0, + 5NaOH — CHopq C OONa + Cu,0 L + 2Na,S0, + 3H,0

+1 +3
CH3 — CH—C H = O + 2CuS0y4 + 5NaOH — CHs— C OONa + Cus0 | + 2NasSOy4 + 3H:0

AvTIOPACEIC avaywync opyavikKwVv EVWOEWYV

Q1 avTidpdoeic TTpooBnkng udpoyovou oTa aAKEVIA — aAKivia, oTi¢ aADeUdeg — KETOVEC Eival
avTidpdoelg avaywyne.(TA EXOYME KANE! £&TH NPOZOHKH YAPOIONQY)

35. aiBavoviTpihlo CH; - C=N +2H; — CHi:-C Hy;— NH; aiBuAapivn
AVTIOPAOEIC OPYAVIKWY EVWOEWV PE OFIVEC IDI0TNTE
ANTIAPAZH ME AAKAAIA Na, K
36. KapBofuhikd oféa : CyH2,-1COOH + Na — C/H2-1COONa + % H> T
CH; - CH,-COOH + Na — CH3 - CH>-COONa + % H; T mpotraviké varpio



37. AAK0OAeC : CyH2,.1OH + Na — C/Ho1ONa + %2 Hp T

CH3 — CH>-OH + Na — CHz — CH2-ONa + % H> T aiBogeidio Tou vatpiou

38. ®aivoAn : CsHsOH + Na — CeHs ONa + % Ha T @aivoAiko vdrpio
AAKivIa pe TPITTAG Beopd oTh dKpn TNS avepdkKIKAS aAuaidag :
39.CyH2u1-C=CH + Na — CyHzu—C=CNa + %2 H, T

CH; - CH2-C=CH + Na - CH3;-CH,-C=CNa + % H T
(akeTUAEVIOIO PE VATPIO TOU 1— BouTIviou)
H-C=C-H+2Na—>NaC=CNa+H; "

40. CyH2y41—C = CH + CuCl+NH; —» CyH2y+1—C = CCu | + NH4CI

MY CH3:-C=CH +CuCl- NH; — NH4Cl + CH;-C=CCu+ TIpomvidio pe XaAkd
H-C=C-H+2CuCl+2NH;—=2NH, Cl +CuC=CCu~  aividio i akeTUAIBIO Je XAAKS

ANTIAPAZH ME KAYZITIKA AAKAAIA (YAPOZEIAIA : NaOH, KOH)
41. KappoguMhikd oéa : C,H2,-1COOH + NaOH — CyH2,.1COONa + H20

m.X. CH3 - CH,-COOH + NaOH — CH; - CH,—-COONa + H,0 TIPOTTAVIKO VATPRIO
Bevioiko o&u CgHs—COOH + NaOH — CgHs-COONa + H:O Bevloiko vaTtpio

42, @aivoAn : CsHsOH + NaOH — CgHs ONa +H:0 @aivoMko varpio
ANTIAPAZH ME ANOPAKIKA AANATA TQN AAKAAIQN (Na,CO; NaHCO; )
43. Movo Ta KappBogulikd ogéa :
2 CyH5,.4CO0OH + Na,CO3 — 2 CH»,.4COONa + CO, T + H,0

2 CHz - CH2-COOH + Na>CO3 — 2 CH3 - CH>-COONa + CO> T + H20

CsHs—COOH + Na;CO; — CzH-—COONa + CO; T+ H-0
Bevioiko o&u Bevlolko vaTplo

44. ANTIAPAZH ME AMMQNIA (NHs)
Mévo Ta Kappogulikd oféa : C/Hzy:1 COOH + NH; — C,H5,.1COONH,
m.%. CH; - CH,-COOH + NH; - CH; — CH,—COONH, TTpoTavikd appwvIo
AVTIOPAOCEIC OpYAVIKWY EVWOEWV UE BAOIKEC IDIOTNTE

45. Emridpaan NEPOY ota AAKOZYANIONTA (RO™) TTou eival IGXUpEC BATEIC. ATTOTTTOUV
TTPWTOVIO ATTO TO VEPO OYNMATI{OVTAG OAKODAEG :

CH:CH, —O"Na™ _ §f _ o5y .,  CHiCHz—OH = NaOH aiBavein
aiBogeidlo Tou vaTpiou



46. AvnidpaoTtipila Grignard + H;0
CHz-1-MgX + HOH — CyHz.z + Mg(OH)X

CH;-CH,-CH>-MgCl + HOH — CH:-CH:-CH; + Mg(OH)CI
TTpoTTUAS—[ayvnalo—xAwpidio

47. AKETUAISIO ] aAKividia pe vaTplo i KAAIO TwV AaAKIVIWY HE TPITTAG SO0 OTH dKpPN
NG avepakikng ahuoidag + H,0

CH>»1-C=CNa+HOH - CH».1-C=CH + NaOH

CH;-C=CNa + HOH —» CH3;-C=CH + NaOH
(TTpoTTIVIdIO HE VATPIO)

48. Apiveg + ogEa avopyava
C,Hay.iNH5 =« HCl = C,Hay.y NH:™ ~CI

HeBuhapivn CHi—NH2 + HCl — CHiNH:™ Cl  xAwplouxo HeBUAQPpuwWVIO
AigeBuhapivn (CHs)oNH + HCI — (CH3):NH;"Cl xAwpilouyo SigeBulapphwyvio

TpigeBuAapivn (CH3)aN + HCI — (CH3)aNH™ "Cl  xAwplouxo TRIMEBUAQHHWVIO

49. ANATA KAPBOEYAIKQN OZEQN (RCOONa) i KAPBOZYANIKA ANIONTA (RCOO™) +
HX aAoyovouxa oféa

C\Hzy1 COO™Na™ + HCl — C,Hz,.1 COOH + NaCl

AAOYOVOQOPUIKA avTidpao

50. Mapadeypa yia Tic ahkooheg

C,Hz,.1 —CH — CHs v = 1
|

OH CAKOAIKO Clz aloyovogpdpuio CHX,
HEBUAOBEUTEpOTAYEIC AAKOOAEC N ﬂqﬂguﬁ d * i Bra - xhwpopopuio  CHCl;

_ - N Bpwpogoppio CHBrs
Na v =0 a@avéin CHCH-OH i KOH i 1

r (4] - -
n povn 1 Tayric ahAkooAn A 1wdopopuio  CHIs
(KiTpIvo OTEPED)

MENIKA : CH3y.1 — CH - CH3 + 4Cl; + BNaOH — CH:COONa + CHCI; + SNaCl + 5H,0
|
OH

myx. CH3CH,OH + 4Cl; + BNaOH — HCOONa + CHCIs + 5NaCl + 5H,0

CH.CHCH; + 4Br, + 6NaOH —> CH,COONa+ CHBr, + 5NaBr + 5H,0
|

OH
CH3CH,CH CH; + 4l; + 6NaOH — CH3CH;COONa + CHI; + 5Nal + 5H,0
|

OH



O=EIAQZH

YTIOKATAZTARH

AIAETIAIHC - C

E=OYAETEPOZH

ZYNOAIKA :

CH:-CH-CHs: + Clh — CH:-C-CHa + 2HCI
| I

OH ]
CH;- C-CH; + 3Cl; — CH;-C-CCl; + 3HCI
o o
CH;-C-CCl; + NaOH — CH;-C-ONa + CHCIl; xAwpo@oppio
0 0
5HCI + 5NaOH — 5NaCl + 5H-20

CHsz — CH — CHs + 4Cl; + 6NaOH— CH3COONa + CHCIs + 5NaCl + 5H.0
|

OH

51. Napdderypd yia TI¢ ahdeideg — KETOVES

CyHay1 - C - CH;
I

O
HEBUANOKETOVECG

N povn aidbeddn

lNa v =0 aketahdeidn CH3CH=0

v =1 _
AAKaAIKO Cly ahoyovo@dpuio CHX;
+  didahupa + — ‘
NaOH f Brs xAwpogoppio  CHCIs
i KOH i 1 i Bpwpogdpuo CHBrs

N wdopdpuo CHI,
(KiTpIvo OTEPED)




