1 ANTIAPAZEIZ OPI'ANIKHZ XHMEIAZ I AYKEIOY

2YNOITIKA o1 ANTIAPAZEIz: OPITANIKHZ 1 AYKEIOY

1. NMpooBnRkn udpoyodvou

Ni, Pd, Pt
s

CVH2V + H2 CVH2V+2

2. NMNpoobikn aloyoévou (Cl,, Bry, |)

CyHay + Br, —2Ch 5 G H,Br,

3. Mpoodnkn udpaioyoévou (HCI, HBr, HI)
CVHZV + HCl —> CvH2V+1C|

S+ 56— (oUpowva pe Tov kavova Markovnikov)
CH3 —CHQ—CH = CH2 + H-Cl > CH3 —CHQ—CH - CH3
|
Cl
4. NpooBnikn H,O
H,SO,

C\Hyy + HLO ———> C,H5,+1OH

3+ 35—  H.SO (oupewva ue Tov Kavova Markovnikov)
CH3 -CHy-CH=CHy+ H - OH —*—> CH;z ~CH,— CH - CH3
L I
TTPOTTEVIO OH
B) MPOXOHKH XTON TPINAO AEZMO -C=C -
5. MNpooBnkn udpoyoévou
CVHZV—Z + 2H2 NI’ Pd’ Pt CVH2v+2
6. Mpoodnkn ahoyévou (Cly, Bry, 12)
CVHQV,Q +2Cl-Cl > CVHQV,QC|4
7. Mpoodnkn udpaloyoévou (HCI, HBr, HI)
CVH2V—2 + 2HC| 4 CVH2VC|2
Cl
|
CH3 -CH2,-C = CH + HCIl —» CH3 —CH,—C = CH, +HCI > CH3 —CH»—C — CHj
' |
Cl of

8. Mpoodnikn H,O

C, Hyyo + HO ﬂ) CyH2,0

HgSO4
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CHs ~CH,C=CH+ H,0 —22% 5 | CH, _CH,-C=CH, |- CHs _CHo-C — CHs
HgS0s OH 0

aoTadng £vwon
y) MPOZOHKH ZTO KAPBONYAIO AAAEYAQN KAI KETONQN >C=0

9. NMpooBnikn udpoyovou

CVHZVO + H2 M) CvH2V+1OH

CHs -CH,CH=0 +H, —5 GH; —CH,—CH, — OH

10. NMpooOnkn udpokuaviou
MovokapBovulAikég aAdelideg — ketoveg CyHp,O + HCN — C,H,, (OH)CN

CH3; -CH,-CH =0 + HCN —» CH; -CH,-CH - CN  2-udpo&u—BoutavoviTpiAio
|
OH

11. NMpooBnkn avTidpaoctnpiou Grignard

o+ o-—
HCH=0 + CyHaMgCl -  CiHzuiCH,OMgCl  H-OH = CyH..1CH,OH
QOPHOADETDN — Mg(OH)CI 1 Tayeic aAKOOAEG

o+ O-—
CVH2V+1CH =0 + CHH2H+1MgC| 4 CvH2v+1 CI:HCUHZUM _H_%_) CVHZV+1 (-?HCHHZHH
G)\6€U6£§ OMgCl — Mg(OH)CI OH
2°1ayEiC AAKOOAEG

(I3AH2A+1 CI3AH2A+1 (I3AH2A+1
o+ d—
CvH2v+1 -C=0 + CpH2p+1M9C| —> CvH2v+1 -C _CpH2p+1 —_)H ~OH CvH2v+1 —C _CpH2p+1
KETOVEC (I)M oCl — Mg(OH)CI OIH
3°tayeig aAKoOAEg
Moapadeiypata :
H
' H-H
H-C=0+CH3z-CHx-CH,MgCl — e, =y e
@opuaAdeidn ~Mg(OH)CI
o+ o—
CH;—-CH=0+ CH3-CHy-MgBr — ool _H-OH,
aKeTGAéEUén _Mg(OH)Br ---------------------
CHs
[ o+ O—
CH;—C=0 + CHs;-CH,—CH,Mgl — _H-OH

TTPOTTavovn 1 aKeETOVN —Mg(OH)!
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AvTiIOpAoEIC aTTOOTIA0

|
Ievizo oyqnoa -C-C- — C=C +AB

|
A B

(Kavovag tov Saytzeff) oxnuatiterar To ota0epdteQo aAxrévio 3>2>1.

12. AQudpaloydévwon aAkuAaloyovidiwv

CuHavitCl + KOH —C2HsOH0 o b KCl + H,0
CH; -CH,-CH -CH KOH C,H;,OH/0 CHsCH=CH - CH KBr + H
3 2 | 3+ o5 N ; 3 ’ ’ 3+_”r+ 50
Br —BouTévio (KUplo TTpoIdV)

13. Apudpaloydévwon diaAoyovidiwv

C,H;OH/0
TR

CyH2,Cl;> + 2KOH CyHay—2 + 2KCI + 2H,0

CH; - CH -CH3; + 2KOH C,HsOH/6 CH = C—CHs + 2KCI + 2H,0
Shcinh 3 25 N 3 2

Cl ClI
14. A@uddTwon aAKOoOAwv

H,SO, 0>170C

CvH2V+1OH ) CVHZV + HZO
CH3 CH3
' H,SO, 0>170C '
CHs CH — CH — CH,—CHs 2> 72 > CH3—C = CH-CH,— CHs + H,0
|

OH
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AvTIOPACEIC UTTOKATACTACH

YNMOKATAZTAZH ZTA AAKYAAAOIONIAIA

15. Ydariké didAupa NaOH

o+ d— H.O
CVH2V+1_ X +Na'OH —— CHovi1 — OH + NaX

CH3; —CH>-Cl + NaOH (udartiké &/pa) - CH3z —CH>—OH + NaCl

16. AAkog&gidia Tou vaTpiou RONa
S+ d—
CVH2V+1 - X + CHH2H+1 O*NaJr d CVH2V+1 - O - CuH2u+1 + NGX
CH3 —CHz— Cl + CH3CHONG —> CH3 —CHZ—O - CHCH3
| I

CHj; CH;3
17. AAata kapBoSuAikwv o¢éwv RCOONa

S+ o -

CHs;-ClI + CH3; -CH,—COONa — CH3 —CH,—COO-CHg; + NaCl
TTPOTTAVIKOG NEBUAEOTEPQG

18. Appwvia NH3

o+ d—
CVH2V+1_ X +H—NH2—)CVH2V+1 — NH2 + HX

CH3 —CH2—CH2—C| + NH3 —> CH3 _CHZ_CHZ_NHZ + HCI TI'pOTI'U)\GlJiVT]

19. Kuaviouxa dAata (NaCN 1 KCN)

S+ o -
CVH2V+1_ X+NG+_CEN—)CVH2V+1—CEN+NGX

CH3; —CH,—CH2>—CI + NaCN — CH3 —CH,—CH2—CN + NaCl BoutavoviTpiAio
20. Y®poOAuon vitpiAiwv

H+
C\H2y;:1CN + 2H,O0 —> C,H,,1COOH + NHj3

H+
m.X. CH3 -CH,— C=N + 2H,0 > CH3; —CH,—COOH + NH3
TTPOTTavoVvITPiAIo

H+
CyHay(OH)CN + 2H,0 ——> C,Ha2,(OH)COOH + NH;
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H+
CHs — CH;-CH-CN + 2H,0 ——>  CHs = CH2-CHCOOH + NH,
|
OH OH
2—udpofu—BouTtavoviTpiAio 2-udpogu-Poutavikd ogu
21. AkeTuAidia i aAkividia RC = C Na
S+ d—
CVH2V+1 - X +CHy1 C=C~ Na® — CuH2u1 C = C - CyHou + NaX

CH3;-Cl+ CH3-C=CNa —» CH3-C=C - CHs+ NaCl

22. AvTidpdoeig uTToKaTAoTaoNG Tou UdpoguAiou Twv AAKOOAQN (R-OH)
C\Hzy+1+—OH + SOCI; — C\Hay,1—Cl + SO T+ HCIT

CH3-CH-CH3 +SOCl; — CH3—CH-CH3; +S0,T + HCIT (2-xAwpo — TTpoTravio)
| |
OH Cl
Avtidpdocig utrokatdotaong Twv KAPBO=YAIKQN OZEQN (RCOOH) kai EZTEPQN
KapBoguAikwyv o¢éwv (RCOOR)
23. KapBoguAika o¢éa — EoTepoTroinon
O O

1 H' I

H+
CH3z — CH,—COOH + CH3 — CH,-OH _ CH3 — CH,-COO-CH,—CHs + H,O
TTPOTTAVIKOG QIBUAECTEPAG

24. Eotépeg — OCivn udpoAucon
O e O
I I

H+
CH3;-COO-CH3+ HO — H = CH3;COOH + CH3; —OH
0&IKOG NEBUAEOTEPAG 0&IKO 0gU MEBAVOAN

25. ZaTTwvoTroinon
(autd Ta aAdTIO Eival T oaTtTouvia)

LL)¢ CH3—COO—CHQCH3+ NaOH —» CH3—COO Na + CH3—CH2—OH

26. Avtidpaocig utTtokaTdoTaong aAkaviwyv (aAoyovwon)

.. CHs — H + Cl — G| —24X0%0 00chi ©

> CH3 — Cl + HCI
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AvTIOpdoeIC TTOAUUEPIOUOU

27. NMoAupepiopég aAkeviwv

AIBuAévio v CH,=CH; —» —(CH; - CHy),~ TTOAUQIBUAEVIO

VCH2=CH - —(CHz — CH),— TmroAu—TtTpOoTTUuAévio
5 | |
TTPOTTUAEVIO CHa CHs
BivuloxAwpidio vVCH,=CH — —(CH3 — CH),— tmoAu—BivuloxAwpidio (PVC)
| |
Cl Cl
oTUpdAIo vVCH,=CH — —(CH; — CH),— T10AUu—0TUpPOAIO
| |
@aivOAio CeHs— CeHs CeHs
akpuAoviTpiAio vCH,=CH — —(CH>—CH),— tmoAu—akpuAoviTpiAio
| |
CN CN
28. MNMoAupepiopdg oculuylakwy | culuywv aAKadIEViwY
vCH,=CH-CH=CH, _Na, (-CHx—CH=CH-CH2-), TEXVNTO KAOUTOOUK (UoIACE!
1’3 —BOUT06|éV|O BuNa ME TO (pUCﬂKé)
VCH,=C-CH=CH; - (-CH; — C = CH- CH2-), OUVOETIKO KAOUTOOUK
I |

CHs CHs (id10 pe TO QUOIKO)

2—peBUA0—1,3—BouTadIEvio 1 I00TTPEVIO
vVCH;=CH-C=CH; > (-CH,-CH=C -CHy-), VEOTTPEVIO
|

|
Cl Cl
2—xAwpo—1,3—BouTtadiévio

ZUMTTOAUMEPIOUOG

1,3-BouTtadiévio  + OTUPOAIO CH, =CH : Buna S
|
CGH5

1,3 — BouTtadiévio + aKpUAovITpiAio CH,=CH-CN : Buna N
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AvTIOPACEIC 0CEIdWONG OPYAVIKWY EVIWOEWV

O=EIAQ>*H AAKOOAQN

ATTAOTTOINUEVEG OEEIDWOEIS AAKOOAWYV HE To oUPBoAO |O| TG oeidwong :

CyH2y+1CH0H + 2|0| —» CyHay1 COOH + H>O

ZOTGYEig : C\H,,.+—CH —CszpH + |O| —> CHs.1 —C —CszpH + H,O
| I
OH O

Mapadeiypara ogeidwong aAkooAwv atréd 6§iva diaAupara KMnO4 i K.Cr,07

29. O&eidwon mrpwTtoTayoug aAkodAng oe ogu atrd diaAupa KMnO, :

-1 +3
5 CH3— C H,OH + 4KMnO4 + 6H,SO4 — 5 CH3— C OOH + 4MnSO4 + 2K,S04 + 11H,0
30. O&eidwon TpwToTaAYOUG AAKOOANG 0€ aAdeiidn atrd diaAupa K;Cr,07 :

-1 +1
3CHs- C H,OH + K,Cr,O;7 + 4H,SO4 -3CH3— C H,OH + CFQ(SO4)3 + KoSO4 + 7H,0

Ogeidwon deutepoTayoUs aAKoOANGg oe KeTovn atrd didAupa KMnOy :
+2

0
5 CH3 -C H-CH3 + 2KMnO4 + 3H2804 -5 CH3 -C- CH3 + 2MnSO4 + K2804 + 8H20
| I
OH O

O¢eidwon deutepoTayoUg aAKoOANg oe kKeTévn atrd didAupa KaCr07 :
0 +2
3 CH3; —CH-CH; + KoCroO7 + 4H,SO4 - 3 CH; —C — CH3 + CF2(SO4)3 + KoSO4 + 7H,O
| I
OH O
31. O&eidwon peBavikou ) pUpUNKIKOU o&Eog o€ CO, (MOVo auTd ogeIdwveTal
atrd 6Aa Ta povoKapBOSUAIKA )

+2 +4
SBHC OOH + 2 KMnO4 + 3H,SO;s, — 5C O, + 2MnSO,4 + K,SO4 + 8 H,O

32.0&cidwon aiB8avodiikou 1| oaAikoU o&éog oe CO; : (MOvo auTd ogeIdwveTal
atrd 6Aa Ta dikapBoguAikd )

+3
5 C OOH +4
l + 2KMnO4 + 3H,SO4 — 10 C Oy + 2MnSO4 + K>SO4 + 8H,0
C OOH
COONa
5 | + 2KMnO4 + 8HQSO4 —> 10002 + 2MnSO4 + KZSO4 + 5NGQSO4 + 8H20

COONa
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O=EIAQZH AAAEYAQN
pe AMa o§e1dwTika (avridpaocTthpia Tollens kai Fehling)

33. O&eidwon aAdeldwyv o€ o¢éa pe diaAupa Tollens
+1 +3
CvHavs1 CH = O + 2AgNO;3 + 3NH3 + H,0— CyHay.q C OONH4 + 2Ag 4 + 2NH4NO3
+1 +3
CH3—CH2—C H=0+ 2AgN03 + 3NH3 + H20—> CH3— C OONH4 + 2Ag »L + 2NH4NO3

34. O&eidwon aAdeldwyV o€ o&éa ue peAiyyeio uypd
+1 +3
CVH2V+1 CH=0+ ZCUSO4 + 5NaOH —» CVH2V+1 C OONa + CUQO sL + 2NGZSO4 + 3H20

+1 +3
CH; - CH,— CH = O + 2CuS0O, + 5NaOH — CH;— C OONa + Cu,0 | + 2Na,SO, + 3H,0

OpYAaVIKOV EVOOEWV

O1 avTidpdoeig TpooOAKNG udpoydvou oTa aAkévia — aAkivia, oTIG aAdeUOEC — KETOVEG gival
avTidpdoeig avaywyns.(TA EXOYME KANEI 2TH NPOZOHKH YAPOIONOQY)

35. aiBavoviTpiAio CH;-C=N +2H, — CH3-CH;—NH, ai@uAapivn
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AvTIOPACEIC OPYAVIKWV EVWOEWV HE OCIVE
ANTIAPAZH ME AAKAAIA Na, K
36. KapBouAikd oféa : C Hz,iCOOH + Na — C,H,,.1COONa + % H, T
CH3 — CH,—~COOH + Na — CH3 — CH,—-COONa + 2 H, T Trpotravikd varpio

37. AAKOOAeg : CHy,.1OH + Na — C Hzv.1ONa + Y2 Hy T

CH3 — CH2-OH + Na — CH3 — CH,—ONa + %2 Ho T aiBoéeidio Tou varpiou

38. ®aivoAn : CsHs50H + Na — CgHs ONa + % H, T @aivoAiké vérpio
AAKivia pe TPITTAG 8o oTN GKPN TG AvOPaKIKAG aAucidag :

39. CyH2y4+-C=CH + Na — CyHz,+—C=CNa + %2 H, T

CH; - CH>C=CH + Na - CH3—CH,C=CNa + %H, T
(akeTuAevidIO pe vaTpio Tou 1— BouTiviou)
H-C=C-H+2Na—->NaC=CNa+H, T

40. CyHzy,1—C = CH + CuCIl+NH; — C,Hz,,1—C = CCu {4 + NH,CI

mx CH3-C=CH + CuCl+ NH; — NH4Cl + CH3-C=CCu+{ Tpomvidio e XaAKS
H-C=C-H+2CuCl+2NH; > 2NH4Cl + CuC=CCu{  aibvidio rj akeTUAiSIO e XOAKS

ANTIAPAZH ME KAYZTIKA AAKAAIA (YAPOZEIAIA : NaOH, KOH)
41. KapBoguAika o&éa : C,Hy,,1COOH + NaOH — C,H,,,1COONa + H,O

1.X. CH3z — CH,-COOH + NaOH — CH3 — CH,—COONa + H,O TTPOTTAVIKO VATPIO
Bev(oikd oy CeHs—COOH + NaOH — CgHs—COONa + H,O  Bevloikd vaTpio

42. PaivoAn : CeH50H + NaOH — CgHs ONa +H,O  @aivoAikd varpio
ANTIAPAZH ME ANOPAKIKA AAATA TQN AAKAAIQN (Na,CO; NaHCO;)
43. Mévo Ta KapBoguAika o&éa :
2 C,H2,,1COOH + NayCO3 — 2 C H2,,1COONa + CO, T + H,0

2 CH3 - CHZ_COOH + NGZCO?, -2 CH3 - CHQ—COONG + COQ T + Hzo

CeHs—COOH + NayCO3; — CgHs—COONa + CO, T + H,0
Bevloiko ogu Bevloiko vaTplo

44. ANTIAPAZH ME AMMQNIA (NH3)
Mévo Ta kapBoguAika o&éa : CyHa2y+1 COOH + NH3 — CyH2,,1COONH4

1.X. CH3z — CH,—-COOH + NH3 —» CH3; — CH,—COONH,4 1TpOoTTaviKé apuwvIo
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AvTIOPACEIC OPYAVIKWV EVWOEWV UE BATIKE

45. Emidpaocn NEPOY ota AAKOZYANIONTA (RO") 1T0U €ival 1o0xupéc Baoelg. ATTooTTouv
TTPWTOVIO ATTO TO VEPO OXNMATICOVTOG AAKOOAEG :

AAkoéegidia (RONa) i aAkouaviévra (RO7) + H,0
o+ -

CHzs1 —O"Na™ + H-OH —  CyHp,s —OH + NaOH
CHyCH, - O Na* 4 OQ .  CHsCHz—OH+NaOH aiBavéhn
a18o&eidio Tou varpiou
46. AvtidpaoTtipia Grignard + H,O

CH3-CH;-CH,-MgClI + HOH —» CH3-CH,-CH;z + Mg(OH)CI
TTPOTTUAO—PAYVNO10—XAWpPidIo

47. AKeTUuAidia i aAKividia pe vATPIO | KAAIO TwWV aAKIVIwWV JE TPITTAG deOop6 TN AKPN
NG avOpakikng aAuoidag + H,O

CH;—-C=CNa + HOH —» CH3-C=CH + NaOH
(TrpoTTIVIIO PE VATPIO)

48. Apiveg + o§éa avopyava
CvH2V+1NH2 + HCI —> CVH2V+1 NH3+ _Cl

puebuAapivn CH3-NH, + HClI — CH3NH3" Cl xAwploUxo HEBUAQUPWVIO

Aipebulapivn (CH3).NH + HCI — (CH3)NH,""Cl  xAwpioUxo SiueBuAauuwvio

Tpipebuhapivn (CH3)sN + HCI — (CH3)sNH™ Cl  xAwplioUxo TpIuEBUAAUPWVIO

49. AAATA KAPBOZ=YAIKQN O=ZEQN (RCOONa) n KAPBO=YAIKA ANIONTA (RCOO") +
HX aAoyovouxa ogéa
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AAOYOVOQOPUIKN avTidpaon

50. Mapdderyua yia TI aAKOOAES

C\Hzv+1 —CH — CH; v >1
|

OH OAKOAIKO Cl, aAoyovo@poppuio CHX;
. . +  O1GAupa + — xAwpopopuio CHCI;
HEBUAOBeUTEPOTAYEIG AAKOOAEG NaOH | Br,
Mia v = 0 aiBavéAn CH3CH,OH i KOH - N Bpwuogoppio CHBI,
n pévn 1° Tayfng aAkooAn A 1wBoeépuIo  CHIs
(KiTpIVO OTEPED)
O=EIAQXH CH;-CH-CH; + Cl;, — CH3;-C-CH; + 2HCI
| I
OH @)
YINMOKATASTASH CH3 - |(.|: - CH3 + 3C|2 4 CH3 - |(|: - CC|3 + 3HC|
O O
AIASMASH C - C CH;-C-CClz + NaOH — CH3z—-C-ONa + CHCI3 xAwpopdppuio
I I
0] @)
E=OYAETEPQZH 5HCI + 5NaOH — 5NaCl + 5H,0
ZYNOAIKA : CH3; — CH — CH3; + 4Cl, + 6NaOH— CH3COONa + CHCI; + 5NaCl + 5H,0
|

OH

F'ENIKA : CyHsy.q — CH — CH3 + 4Cl, + 6NaOH — CH3COONa + CHCI3 + 5NaCl + 5H,0
I
OH

my. CH3;CH,OH + 4Cl, + 6NaOH — HCOONa + CHCI3 + 5NaCl + 5H,0

CH3;CHCH3; + 4Br,; + 6NaOH — CH3;COONa+ CHBr; + 5NaBr + 5H,0
!

OH
CH5;CH,CH CH3 + 41, + 6NaOH — CH3;CH,COONa + CHI; + 5Nal + 5H,0
|

OH

51. Mapdadeiypa yia TIG aAdeUOEG — KETOVEG

CVH2V+1 -C- CH3 v >1
I

o) AAKOAIKO Cl, ahoyovo@oéppio CHX;

- + o))\ + -
MEOUAOKETOVEG zlgou#a . N0o0opo CHCL
i KOH q 1 A Bpwuoedppio CHBr;

MNa v = 0 aketaAdeidn CH;CH=0
N MOvN aAdEUdN N 1wdo@opuio  CHI;
(KiTpIVO OTEPED)
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YMOKATAXTAZH

AIAZMAZHC -C

E=OYAETEPQZH

ZYNOAIKA :

CH3 -C —CH3 + 3C|2 e d CH3 -C - CC|3 + 3HCI
I I

O @)
CH;-C-CCl; +NaOH —» CH3;-C - ONa+ CHCIl; xAwpo@oppio

I I

O O

3HCI + 3NaOH — 3NaCl + 3H,0

CH3; — C — CH; + 3Cl; + 4NaOH— CH;COONa + CHCI; + 3NaCl + 3H,0
I

@)

MENIKA : CVH2V+1 -C- CH3 + 30'2 + 4 NaOH —» CH3COONG + CHC|3 + 3NaCl + 3H20
I

O

CH3CH= 0 + 3l + 4NaOH — HCOONa + CHI3 + 3Nal + 3H,0

QKETAAOEUON

CH3;CH, — C — CH3 + 3Bry + 4ANaOH — CH3;CH,COONa+ CHBr3 + 3NaBr + 3H,O
[

O



