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1,3-mubpombyTan ﬂ»xl —> 2-6poMOyTaH Na X, —»

KMHO4, H2804, °
—|,2-TUMeTHIIOCH30II > X5

Br Br

Br
2 CH3_$H_CH2_CH3 +2Na ——

Br — CH3—CH2—(IJH—CH—CH2—CH3 + 2NaBr
CH; CH,
Kar., 1° CH;
CH;—CH,—CH—CH—CH,—CH; ———> +4H,
CH; CH, CHj
CH,
tO
5 @ + 12KMnO, + 18H,S0, —>
CH,
e
“~on
—5 op F 12MnSO, + 6K,S0, + 28H,0
7
=N
0




KMHO4, stO4, ° Clz (PKp.’ to)
2-xs10pOyTaH — OyTeH-2 > X > X, —>

nponanon-2, H",

— AMHUHOYKCYCHas KHUCJIOTa > X3

CIIUPT. p-p, t°
PT- PP, 7

CH3_(|:H_CH2_CH3 + KOH

Cl
— CH;—CH=CH—CH, + KCl + H,0

(o)

5 CH3_CH:CH_CH3 + SKMHO4 + 12H2$O4 E—

0
V/
— IOCH3—C<OH + 8MnSO, + 4K,SO, + 12H,0

(@) P ,£° (0)
% Kp.° 4
CH,—C + r — +
Cl
/O /O
CHz_C\ + 2NH3 —> CHZ_C\ + NH4C1
| OH | OH
Cl NH,
O + 4,0 O
g H, ¢ g
CH2—C< + CH;—CH—CH; === CHZ—C< + H,0
| OH | | O—CH—CH,
NH, OH NH, |

CH,




KMnO,, H,0, 0 °C 2HBr _ H,0Hg*), "
H,C=CH, » X, —— X, —» CH=CH >

Cu(OH),, t°

0

3CH,=CH, + 2KMnO, + 4H,0 — 3 CH,—CH, + 2MnO, + 2KOH

OH OH
CHz_C|H2 + 2HBr —> (|:H2_(|:H2 + 2H20
OH OH Br Br
CrupT. p-p, £°
(|3H2—(|3H2 + 2KOH » HC=CH + 2KBr + 2H,0
Br Br
Hg?", A0
P t° P
CH3—C\ + 2Cu(OH), —> CH3—C\ + Cu,0 + 2H,0

H OH




Caxr » l° HNO;, H,SO Cl,, FeCl CH;Cl, Na
HC=CH PO, Z X, — -
©/ KMHO4, H2804, X4
CaKT.’ to
3JHC—=CH ——>
H,S0, NO,
+HNO; ———— > + H,0
NO, NO,
FCC13
+Cly ———> + HCI
Cl
NO, NO,
+ CH;Cl + 2Na —> ©/ + 2NaCl
Cl CH,4
NO, .
{
5 + 6KMHO4 + 9H2804 —_—
CH, NO;
—>5 +6MnSO, + 3K,SO, + 14H,0
40
C\
OH




CH;Cl, AICL NaOH

CeHg » X, —» Cc,H;COOH
CH,l H,O (H")
—X, > X3 > X,
CH,4
AICl,
+ CH;Cl —— +HCI
CH, o7
~SOH
5 + 6KMnO, + 9H,SO, —» 5 + 6MnSO, + 3K,SO, + 14H,0
c//o A
~OH C\ONa
+ NaOH — + H20
0
7 A
“ONa ~0—CH
+ CH3l ——> 3 + Nal
A A




CH;COOH ——»X

—> X,

Na,O JJIEKTPOIIN3
H,O

KOH, H,0, 1°
>X3

Cl,, cBer
6

» C,H

1 2

» (C,Hs),0

/O

Son

//O

2CH3_C

+Na,0 — 2CH;—C

/O
ONa

3JIEKTPOJIN3

2CH;=C )+ 2H0

CBCT
CH3_CH3 + C12 e CH3_CH2_C1 + HCl

CH;—CH,—Cl + KOH

BOJIH. pP-p, 1°

> CH3_CH2_OH + KCI

H,SO,(xoHn11.), °
-

—> CH3_CH2_O_CH2_CH3 + H20




KMnO,, H,0, 0 °C u36. HBr

CH,=CH, > X, > X, —>
[Ag(NH3),]JOH
—> JTUH » X3 —» 3THUH
0°C
3CH,=CH, + 2KMnO, + 4H,0 —> 3 (lez—(lez + 2MnO, + 2KOH
OH OH
(lez_(lez + 2HBr —> (lez_(lez + 2H20
OH OH Br Br
CIUPT. pP-p, t°

CH,—CH, + 2KOH » HC=CH + 2KBr + 2H,0

Br Br
HC=—=CH + 2[Ag(NH;),]OH —> AgC=CAg + 4NH; + 2H,0

AgC—=CAg + 2HCl] ——> CH==CH + 2AgClI




HZO, Hg2+ KMnO4, HZSO4 CIZJ PKpaCH.
3TUH ——————» X, » CH;COOH ———— >

Ba(OH)2
—_— X2 —>» [JIUIUH ——— > X3

Hg?* 0
CH=CH + H,0 ———> CH3—C<
40
5CH3_C\H + 2KMHO4 + 3st04_>
40
— 5 CH3_C\ + 2MHSO4 + KzSO4 + 3H20
OH
0) P O
z KpacH. z
CH;—C + » CH,—C + HCI
" on TR | 2 " oH
Cl
@) @)
V V
| OH I OH
Cl NH,

A A
2 CHz_C\ + Ba(OH)2 — CH2—C Ba + 2H20
| OH | ~0
NH, NH, ?




u30. H,, kart. Cly, hv

3TaHONI — > X » OyraH ——»> X, — >
KMHO4, HzSO4, °
—> OyTeH-2 X3
Kar., t°

2CH3_CH2_OH —>CH2:CH_CH:CH2 + 2H20 + Hz

KarT.
CH2:CH_CH:CH2 + 2H2 —_— CH3_CH2_CH2_CH3

hv
Cl

.-, °
CHHpT pp, -

CH3_(|:H _CHZ_CH3 + KOH

Cl
— CH;—CH=—CH—CHj, + KCl + H,0

tO
5 CH3_CH:CH_CH3 + 8KMHO4 + 12H2$O4 e
@)

VY
— IOCH3—C<OH + 8MnSO, + 4K,S0, + 12H,0




10.

Al,05, 400 °C KOH (crimprt. p-p), £°
npomnaHoJi-1 » X, — > 1,2-gubpomnponax >
H;C
KMHO4, HzSO4, °
> X, > CH; > X3
H;C

AL,03, 400 °C

Br Br
CIupT. p-p, t°
Br Br
—> CH;—C==CH + 2KBr + 2H,0
H,C
°, KarT.
3 HC=C—CH; ————> CH,
H;C
H,;C
(0]
5 CH; + 18KMnO, + 27H,S0, ——>
OH
H;C OQC/
O
V4
—> 5 C\ + 18Mn804 + 9Kst4 + 42H20
OH
0=C
OH
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11.

2H,, xar. AlCl;, £° Br,, hv
oyramgueH-1,3——— X, — > 2-MeTWINPONIAaH ————>

KOH (ciupt. p-p), #° KMnO,, H,SOy,, °
> X3 >CH3—(”3—CH3

O

> X,

KarT.
CH2:CH_CH:CH2 + 2H2 —_— CH3_CH2_CH2_CH3

AICls, £°
CH3_CH2_CH2_CH3 —_— CHS_?H_CH?)
CH;
Br
hv
CH3_(|:H_CH3 + Brz B CH3_C_CH3 + HBr
CH, CH;
Br
| CIIUPT. p-p, t°
CH3_C_CH3 + KOH > CH3_(|3=CH2 + KBr + Hzo
CH, CH;

0}
5 CH,=C—CH; + 5KMn0, + 120,50, L

CH, —>5CH3—ﬁ—CH3 +5C0, + 8MnSO, + 4K,SO, + 17H,0

O

11



Coprn ©© Hy, Pt Cl,, v Cl' KOH (crmpr. p-p), ©°
aleTwieH —» X, ——> X, —> >

KMnO,, H,0, 0 °C
3

—»X X4

CaKT.’ to
3HC=CH ———>
Pt
+3H, ————
Cl
hv
+Cl, ———> + HCl1
Cl COUPT. P-p, °
+goy ZPT- PP, »@ +KCl+ H,0
0 OC OH
3 + ZKMHO4 + 4H20 B 3 + 2M1’l02 + 2KOH
OH
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13.

K2C1‘207, HzSO4 H20, H+
9TaHaJIb >)(1 —> JyTUjlaferarTr —— >

— X, —> s1miat Hatpusi —» C,H;—O—CHj

40
3CH3_C\H + K2CT207 + 4stO4 —_—
40
—>3 CH3_C\OH + CI‘2(SO4)3 + KzSO4 + 4H20
0) H,SO,, ° O
7 2 4> y
CH3—C/ + CH;—CH,—OH =——> CH3—C< +H,0
OH O—CH,—CH;,
O H* /O
CH3—C< +H,0 <%= CH3—C< + CH;—CH,—OH
O—CH,—CH;, OH

2CH3_CH2_OH +2Na —>» 2CH3—CH2—ONa + H2

CH3_CH2_ON3 + CH3BI‘ — CH3_CH2_O_CH3 + NaBr
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14,

H,O
TUJIAT KaJIUs > X, > XJIOPITAH —3 X, —»

CH;COOH (u36.)
—» 3TUJICHIJIUKOJb X3

tO

CH;—CH,—OH + HCl —— CH,—CH,—Cl + H,0

CITUPT. P-p, 1°
CH;—CH,—Cl +KOH » CH,=CH, + KCI + H,0

(6]

3CH,=CH, + 2KMnO, + 4H,0 — 3 CH,—CH, + 2MnO, + 2KOH

OH OH
H+
CH,—CH
/O + CH,—CH, ==—= S
2 CHy;—C_ | CH;—C—0  O—C—CH, ' 2H0
OH OH OH I I
O O
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15.

3JIEKTPOJIU3
pacTtBopa £, Kar. H,O0, H"
auerart Kajauda > X1 ———> 3TUJICH ——Mm8M8M

KMnO,, H,SO, X5
> X, » X, — JTUJIAIeTAT

0
4 3JIEKTPOJIN3
2CHy—CL, +2H,0 D > CH,—CH, +2CO, + 2KOH + H,

°, KaT.
CH3_CH3 EEE— CH2:CH2 + H2

H+

5 CH3_CH2_OH + 4KMHO4 + 6H2804 — >

0
V/
—>5CH3—C<OH + 4MnSO, + 2K,SO, + 11H,0
0 - 0
Y H Y
CH3_C< + CH3_CH2_OH Z CH3_C< + HZO
OH O_CHZ_CH3
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16.

H,0 (Hg*") KMnO,, H,SO,, ° NaOH
HC=CH ——> X, » CH;COOH —>
CH,l H,0 (H")

—> X, —> X; —————> YKCYCHas KUCIIoTa

Hg2+

0
CH=CH + H,0 —> cH,—C7

~N

5CH3_C\H + 2KMHO4 + 3st()4_>
40
—> 5 CH3_C\O + ZMHSO4 + KzSO4 + 3H20
H
A° AP
CH3_C\ + NaOH —> CH3_C\ + Hzo
OH ONa
O O
Z yZ
CH;—CZ  + CHyl —» cHy,—CZ + Nal
ONa O—CHj
0) o8 0)
S S
CH3—C/ +H,0 == CH3—C< + CH,OH

~S0—CH, OH
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17.

Na °, Pt CH,CI, AICI,
>

KMHO4, HzSO4
1-6pomnponan —= X, X, >

X3

NaOH
— C6H5COOH S X4

2 CH3—CH2—CH2—Br +2Na —— >
— CH3_CH2_CH2_CH2_CH2_CH3 + 2NaBr

°, Pt

CH3_CH2_CH2_CH2_CH2_CH3 _— + 4H2
CH,
AIC,
+ CH;Cl ——» + HCI
CH; A0
~OH
5 + 6KM1’104 + 9H2804 —>» 5 + 6MHSO4 + 3K2804 + 14H20

O

C A
~OH C<
ONa
+NaOH — + H,0

N\
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18.

Clz, CBCT NaOH(BOHH‘)
' o

KMIIO4, stO4
TONNyOlI —— ™ > Xl r

2

NaHCO3 NaOH(TB.)
— CcH;—COOH ——> X, S >

IUIABJIEHHE 4

CH, CH,CI
CBCT
CH,CI CH,—OH
BOJH. p-p
©/ + NaOH —m> ©/ + NaCl

CHZ_OH
5 + 4KMI’IO4 + 6H2804 —>
c?”
~OH
—5 + 4MnSO, + 2K,SO, + 11H,0
O
V4
7 e
OH Co
+ NaHCO3 — ONa + C02 + HZO
@
7
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19.

KMnO4, KOH stO4 CszoH, to, H+
ancrajabacrumig » 41[€TAaT KaJlugd —————>» Xl
(o]
— > X2 —» AlICTAT KaJIblIUd L’ X3
A° A°
O O
% %
CH3_C< + H2804 —>> CH3_C< + KHSO4
OK OH
O H', O
V/ ’ V/
cH;—cZ + CH;—CH,—OH =—= cH,—cZ +H,0
OH O_CHz_CH3
0)
V
2CH3—C< +Ca(OH), —

O_CHz_CH3

0)
g
O

0 o o
Y >Ca £, CHy—C—CH; , (.00,
~N
2

I
0

> Ca + 2CH3_CH2_OH
2
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20.

£ H,0, Hg>" _0 KyCry0,, H,80, Ba(OH),
CH, /> X, > CH,;CZ -, >

O

° I
—> X3 — > CH;CCH,

tO

Hg”" O
CH=CH + Hy0 —=—» cH,—c”Z

~N

O
y/
3CH3_C<H + chr207 + 4H2804 —_—

0

H

O O

Yz

~o

2CH;—C + Ba(OH), —> <CH3—C > Ba + 2H,0
2

O 0
Y ° CH;—C—CH
<CH3—C< >Ba—> 3 y) 3+ BaCO;
2
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21,

éO

C\
ONa NaOH, #° Br,, hv
>X1 —>X2 —_—

KMHO4, HzSO4, to
— r X3
O

Y/
o
ONa £
+ NaOH ——> + Na,CO;
Kar., °
Br
hv
Br o
O/ L xop SMPT. P-p. t »O + KBr + H,0
tO
5 + 8KMHO4 + 12H2804 —_—

0) O
, N 4
5 /C_CHZ_CH2_CH2_CH2_C\ + 8MnSO4 + 4K2804 + 12H20
HO OH
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22,

H2, Ni HBr KMHO4, Hzo, 0°C

X, — > mpomnaHoj-2 —— X, — > [IPOIeH

CH;COOH (u36.), H,SOy, °
> X, > X4

>

Ni
CH3_C_CH3 + H2 — > CH3_CH_CH3

|
ol OH

CH3—(|3H—CH3 + HBr —> CH3—(IJH—CH3 + H,0
OH Br

. p-p, °
CHUPT. p-p, '

CH;—CH—CH; + KOH
I
Br
— CH;—CH=CH, + KBr + H,O

0

0
3 CH3_CH:CH2 + 2KMHO4 + 4H20 —_—

—3 CH3—CH—(|3H2 +2MnO, + 2KOH

OH OH
0 H,SO,, °
5 CH3—C< + CH;—CH—CH, =—=
OH OH OH
<~—>= CH;—CH—CH, +2H,0

I
CH3—ﬁ—O O—ﬁ—CH3
0 0
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23.

Br
H,, Pt KOH (crupr. p-p), £° KMnO,, H,SO,, °
OeH30II > X, > > X, >

o 0
N /°  CH;OH (u36.), H,SO,, ©°
— >C—CH2—CH2—CH2—CH2—C< & = > x,
HO OH

Pt
+3H, ———

Br

hv

Br o
to
5 + 8KMHO4 + 12stO4 e
O

N y
— > 5 /C_CHz_CH2_CH2_CH2_C\ + SMHSO4 + 4K2804 + 12H20
HO OH

O H,SO,, £°

O Y
/C_CHZ_CHz_CHz_CHZ_C\ + 2CH3OH <:>

HO OH

@)
N\ 4
C_CHz_CHz_CHz_CHz_C\ + 2H20
CH3_ O_CH3

CD\ /CD
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24,

Br,, hv Pt, #°
Oyran ——» X | —> 3 4-quMeTHIreKcaH —> X, — >

O
]
C\
OH CH;0H (u36.), H,SO,, °
> > X3
¢
OH

hv
Br
2 CH;—CH—CH,—CH; +2Na ———>
Br — CH;—CH,—CH—CH—CH,—CHj + 2NaBr
CH; CH;y
Pt, £° CH;
CH;—CH,—CH—CH—CH,—CH; ——> +4H,
| | CH
CH;
tO
5 @;[ + 12KMHO4 + 18H2$O4 —_—
CH;
éO
C\OH
C\\
O
C//O H,SO,, ° C/O
~ 29Uy, ~O0—
OH +2CH;OH «—= O—CH, +2H,0
_OH _0O—CH;
C% C\\o
O O
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25,

CaKT.9 £ Clz, FCC13
X —>CHg——— X, — X5 —>

KMHO4, stO4, to
s CH3 N02 >>(4

CaKT.’ to
3 HC=CH >
Cl
FeCl3
1Ol — 3 +HCI

Cl CH;
©/ + CH;Cl + 2Na ———> @/ + 2NaCl
CH;

CH,
H,SO,, t°
+HNO; —— > +H,0
NO,
CH;

(o)

t
5 + 6KMHO4 + 9H2804 E—

O

NO, 7
~OH

—_— 5 + 6MHSO4 + 3K2$O4 + 14H20

NO,
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26.

Zn HBr Kart., °
CH;CHBrCH,CH,Br — > X, — > X, — 3,4-1UMETUIIeKCAaH ————

COOH
KMHO4, H2$O4, °
— X, >
COOH

CH3—(|2H—CH2—(|JH7_ +7Zn ———> ch + ZnBr,
T T

B B

|>CH3 + HBr —>CH3—?H—CH2—CH3

Br

Br — CH;—CH,—CH—CH—CH,—CHj, + 2NaBr
Kar., t° CH;
CH3_CH2_C|:H_?H_CH2_CH3 —_— + 4H2
CH; CH, CHj,
CH, )
t
5 @ + 12KMnO, + 18H,S0, —>
CH,
¢O
“~on
—> 5 OH + 12M1’lSO4 + 6K2804 + 28H2O
<
(@)
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217,

C

—CH;
aKT.> Cl,, cBeT
AllETUJIEH —» X1 —_— Xz >

| CuO, °
— OH —>X3

C
3 HC=CH

CHZ_CH3
AIBI'3
+ CH;—CH,—Br —— > + HBr
CH,—CH, CliH—CHz
CBCT
©/ +Cl, ——> Cl + HCl1
?H—CH3 BOJTH. op CliH—CHs
©/ & + KOH ——————» ©/OH +KCl
cIZH CH,4 C CH,4

tO

aKT.>
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28.

to H2, KarT. stO4, 150 OC

MIPONUOHAT Oapus — X, —>X, >
KMHO4, Hzo, 0°C
— [ICHTCH-2 » X3 —» 2, 3-IUXJIIOpPIIEHTaH
A *_ CH,—CH,—C—CH,—CH, + BaCO
CH3_CH2_C\ Ba —> 3 2 I 2 3 a 3
0/> 0O

Kart.
CH3_CH2_C_CH2_CH3 + Hz I CHS_CHz_CH_CHz_CH?,

0] OH
H,S0,
150 °C

OH

0°C
3 CH;—CH=CH—CH,—CHj + 2KMnO, + 4H,0 ——>
—3 CH3—CH—?H—CH2—CH3 +2MnO, + 2KOH
OH OH
CH;—CH—CH—CH,—CH; + 2HCl —>CH3—?H—CH—CH2—CH3 +2H,0
OH OH Cl Cl
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29.

APOKIXKHU CuO, ° KMHO4, H2$O4
[JII0KO3a > X, » CH;CHO >
C129 PKpaCH.
— X, > X, » [JTALUH
APOKIKHU
C6H12O6 —_— 2CH3_CH2_OH + 2C02
O

£° Y
CH;—CH,—OH + Cu0 — CH;—C7  + Cu + H,0
H

0)
V7
5CH3—C<H +2KMnO, + 3H,S0, —»
éo
—>5 CH3_C\ + 2MHSO4 + KzSO4 + 3H20
OH
@) P @)
V4 KpacH. z
CH;—C + > - + HCl
3 \OH C12 (IjHZ C\OH
Cl
@) O
Y Y
CHZ_C\ + 2NH3 —>> CH2_C< + NH4C1
| OH | OH
Cl NH,
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30.

136. [Ag(NH;),]OH 136. HCI H,0, Hg>"
AlICTUIICH >Xl X2

K,Cr,0-, H,SO, Bry, Pypacn.
» YKCYCHasI KUCJIOTa > X4

> X3

HC==CH + 2[Ag(NH;),]JOH —> AgC=CAg + 4NH; + 2H,0

AgC=CAg + 2HCl] ——> CH==CH + 2AgCl

Hg2+ O
CH=CH + H,0 ——> CH3—C¢

~

0
3CH3_C\H + K2CI'207 + 4H2$O4 — >

40

_>3 CH3_C\OH + Crz(SO4)3 + KzSO4 + 4H20

O PKpaCH. 40
+ Br2 > CHz_C\ + HBr
OH | OH
Br

/N

CH3_C
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31.

Pt, ° KMnOy4 KOH, ¢°
rental —» X, —————> X,
KOH
HNO; Fe, HCI
—> 0eH30] ————» X3 —— > X,
H,SO,

CH
Pt, £ 3
CH3_CHz_CHZ_CHz_CHz_CHZ_CH3 . ©/ + 4H2

0
e C<OK
+ 6KMnO, + TKOH —> @ + 6K,MnO, + 5H,0

C/
~OK £©
+ KOH ——> + K,CO;
H,SO, NO;
+ HNO; ——— > +H,0

NO, NHiCI

+ 3Fe + THCl —> @ + 3FeCl, + 2H,0

hS
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32.

KMnO,, H,0, 0 °C u36. HBr
X, >

m36. KOH (crupT.), 1° H,0, Hg*, H*
>X3 >X4

C;Hg—> nponen

»Xz

Pt, ¢°
CH;—CH,—CH; ———> CH;—CH=—CH, + H,

(0]

0
3 CH3_CH:CH2 + 2KMHO4 + 4H20 —_— >

— 3 CH3—(|JH—(|3H2 +2MnO, + 2KOH

OH OH
CH3—CH—CH, + 2HBr —> CHy;—CH—CH, + 2H,0
OH OH Br Br
CIIUpPT. p-p, 1°

CH3_C|:H_C|:H2 + 2KOH r

Br Br -
— CH;—C=CH + 2KBr + 2H,0

Hg2+ H+
CH;—C==CH + H,0 ——— CH,—C—CH,

I
0
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33.

Br,, hv
C3Hg —=— X, —» (CH;),CHCH(CH3), —>

KOH (cniuprt.), £° KMnO,, H,0, 0 °C
>

—> 2-0pom-2,3-numeTunOyTaH X,

>X3

hv
CH3_CH2_CH3 + Brz EE— CH3_CH_CH3 + HBr

Br
2 CH;—CH—CH; + 2Na ——— CH,—CH—CH—CHj; + 2NaBr
Br CH3 CH3

Br
CBET |
CH;—CH—CH—CH; +Br, ———> CH3—C—(|3H—CH3 + HBr

|
CH, CHj CH, CH,

Br

| CITUPT. p-p, £°
CH3—(|3—CH—CH3 + KOH >

CH; CH;3 —> CH;—C=—=C—CH;+ KBr + H,0

CH; CH,

(o)

0
3CH3_C=C|:_CH3 + 2KMHO4 + 4H20 —_—

CH; CH; OH OH

— 3 CH;—C—C—CHj + 2MnO, + 2KOH
CH; CH,
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34,

CH;Cl, AICl, KMnOy, H,SOy, £° C,H;OH, H*
C2H2 —> C6H6 >X1 >X2 >

— X OeH30aT Kajius

CaKT.7 to
3 HC=CH >
AlCl,
+ CHyCl —— +HCI

t.O
+ 6KMHO4 + 9H2804 — 5 + 6MHSO4 + 3K2$O4 + 14H20

O

v
H “~o—cn,—cn
+ CH;—CH,—OH =—>= 2 >+ H,0
o CH,—CH
©/ 2 3 4 KOH > @/ + CH;—CH,—OH

34



35.

KMnO,, H* HNO;, 2, p

C,H, — X, » CH,COOH —> X, — CH, X,
Hg?" @)
CH=CH + H,0 — ci,—c?
&O
SCH;—C |+ 2KMnO, + 3H,80,—=
&O
—> 5 CH3_C\O + 2MnSO4 + KzSO4 + 3H20
H
O P
OH ONa
//O 1
CH3—C\ONa + NaOH ——> CH4 + N&2C03

£,
CH4 + HNO3 —p> CH3N02 + H20

35



36.

A1203, 400 °C n36. HBr
C;H,OH » X, — nponananoi-1,2 ——

nu36. KOH (criupr.), 1°
'

>X2

X3 —> 1,3,5-TpuMeTUI0€EH301T

Al,04, 400 °C

OH

0

0°C
3 CH;—CH=—CH, + 2KMnO, + 4H,0 ——»

— 3 CH3—CH—(|3H2 +2MnO, + 2KOH

OH OH
CH3—?H—(IZH2 +2HBr —> CH3—(IJH—(IZH2 + 2H,0
OH OH Br Br

_ o]
CIIMPT. p-p, ¢ .~

CH3—C|3H—C|IH2 +2KOH

Br Br -
— CH;—C=—=CH + 2KBr + 2H,0
H;C
°, Kar.
3 HC=C—CH; ———> CH;
H;C

36



37.

BI'Z KOH, Hzo, ° chr207, HzSO4
3TaH —» X, > X, > yTaHaJlb —>

—» X, —> IUBUHUI

hv
CH;—CH; + Br, — CH;—CH,—Br + HBr

BOJH. p-p, t°
CHy—CH,—Br + KOH —=—P2 5 CH,—CH,—OH + KBr
0
—>3 CH3_C\ + Crz(SO4)3 + KzSO4 + 7H20
o) :
z Ni, #°
CHs—C\H +H; —— CH;—CH,—OH

Kart., 1°

37



38.

CH,Cl, AICI, 3Cly, hv KOH, H,0, °
-

rekcan —» C¢Hg X > X,

— X; — > MeTHIOEH30aT

Pt, °
CH3_CH2_CH2_CH2_CH2_CH3 —_—> + 4H2

CH,

AICI,
+ CH;Cl ——> + HCI
CH, - CCl,
+3Cly, ——> +3HCI
0

ccl; BOJH ° C\OK
+ 4KOH 2 PP T + 3KCl + 2H,0

O

C A
~OK C~o—cHu
+ CH3Br ——> 3 L KBr

A\

N\

38



39.

Zn HCI, #° KOH KMnO,
1,3-nubépomnponan X X, /> X,
H,0 H,SOy,, °

—>» [IPONUOHOBAY KUCIO0Ta — > N3O0 PONUINPONNOHAT

?Hz_CH2_$H2 +7/n ——>» D + ZnBr2

Br Br
(0]
|> + HCl —— CH,—CH,—CH,—Cl

BOJIH. P-p
CH,—CH,—CH,—Cl + KOH ———— CH;—CH,—CH,—OH +KCl

(0]

t
5CH;—CH,—CH,—OH + 4KMnO, + 6H,S0, —>

0
V/
—>5 CH3—CH2—C<OH + 4MnSO, + 2K,S0, + 11H,0
/O H', ©
OH
OH 0
. z
~—— CH;—CH,—C__ + H,0
O—?H—CH3
CH,

39



40.

Cly, hv KOH (cniupT. p-p), 1°
0eH301 — LUKJIOTeKCaH ——» X =

Hzo, H3PO4, ° CuO, °
— > X, > X5

Kar., °
+3H, — =
Cl
hv
Cl o
O/ + xop SWPT- P-p. t »O +KCl+ H,0

H;PO,, ° OH
+H,0 >

OH o 0
+ CuQ — + Cu + H,0

40



41.

0
Meruinanerat — Ca(CH;CO0), L X\ >

H,S0,, 160 °C KMnO,, H,S0,, °
—> CH3_CH(OH)_CH3 >)(2 > X3

O 0 @)

Vi ! VY

2CH3_C< + Ca(OH)2 — > <CH3_C< > Ca + 2CH3_OH

O_CH3 @ 2

A £ CHy—C—CH; , .00
O/2 O

KarT.
CH3_C_CH3 + H2 —_— CH3_CH_CH3

|

0 OH
H,S0,
160 °C

CH3_(|3H_CH3 > CH3_CH:CH2 + H20

OH

(o)

t
CH;—CH=CH, + 2KMnO, + 3H,S0, —»

0
VY
— CH3—C<OH + CO, + 2MnSO, + K,SO, + 4H,0

41



42.

HBr, #° Na, ° £°, Kar. CH;Br, AlBr3, °
>

LHMKIIONMPONaH ———— X, ———» X, ——— C/H,

KMnO4, HzSO4, °
—> X, > OeH301Has KUCIIOTa

t.O

to
2 CH3—CH2—CH2—B1‘ +2Na ——>»

—> CH3_CH2_CH2_CH2_CH2_CH3 + 2NaBr

°, Kar.

CH

AlBr3, to 3
+ CH3;Br —— > + HBr

CH, Y
~OH
Z.O
5 + 6KMHO4 + 9H2$O4 s + 6MnSO4 + 3K2804 + 14H20

42



Pt, ° Cl,, AICI, KOH (cniupt. p-p), to
rerrrTad — > Xl —>X2 —

Q.

CH

Pt, ° 3
CH3_CHZ_CHZ_CHQ_CHZ_CHQ_CH:; —’> ©/ + 4H2
@ + HCl

AICl

@
@
O

CH,

_ (0}
+xon ZWPT PP T + KCl + H,0

CH,
0°C
+ 2KMHO4 + 4H20 —> 3 + 2Mn02 + 2KOH

OH
OH
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44,

CH;Br, Na H2, Pt KOH (ciupt. p-p), t°
—X, —>

*Q

Br CH,4
©/ + CH;Br + 2Na ——> ©/ + 2NaBr

AlCl,
+Cly, — L HC

Cl
CH,
Pt
+3H, ——»
Cl
CH,
_ (0]
Q ykoy HPT PP T + KCl + H,0
CH,
(0]
+ 2KMnO, + 4H,0 ——» 3 + 2MnO, + 2KOH
OH
OH

44



45.

CaKT.’ ° H29 Pt Clz, hv OH chr207
aueTuaeH —— > X, — > X, — > X, >
H,SO,

o = X

P . Cl
+Cl, ——— + HCI
\/
__Cl BOMHL. P-p OH
+ KOH —> + KCl1

\/

OH O
3 + chr207 + 4H2804 — 3 + Crz(SO4)3 + KzSO4 + 7H20

45



2015

46.

C C NaOH, to % CH3CH:CH2 Clz, hV
H.— ' '
(Ijl
CH3_C_CH3
KOH (crupT. p-p) KMnO,, H,0, ¢°
— ' X3 >X4

//O

C
~ONa £
+NaOH ——> + Na,CO,4
CH_CH3
H;PO, |
+ CHz—CH CH3 —_— > CH3

3

+012—> @ + HCI
Cl

|

CIIUPT. P-p
+ KOH > +KCI + H,0

(I)H (I)H
CH3_C=CH2 CH3_C_CH2

3 + 2KMHO4 + 4H20 —>» 3 + 2Mn02 + 2KOH

46



47.

CCl,

Pt, ° CH;Cl, AICl,
FeKCaH — > X X, —> —
n360. KOH, ¢°
»> X, —» X
H,0 3 1
Pt, °
CH3_CH2_CH2_CH2_CH2_CH3 —_— + 4H2

CH,

AICI,
+ CH;Cl —— + HCI
CHj " CCl,
+3Cly ——> + 3HCI
0

€l BOJIH ° C\OK
+4KOH 2L PP T + 3KCl + 2H,0

/O

C\OK ©

A\
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48.

Br,, cBeT Br,, cBer

X| 7> 2-Opommponad —> 2 3-quMeTmI0yTan — >

KOH (cniuprt.) KMnO,, H,0, 0 °C
T X2 > X3 >X4

CBECT
CH;—CH,—CH; + Br, ——> CH;—CH—CH,; + HBr

Br
2CH;—CH—CH; + 2Na ———> CH;—CH—CH—CH; + 2NaBr
Br CH3 CH3
Br
CBET |
CH3—(|3H—CH—CH3 + Br, —> CH3—C—(|3H—CH3 + HBr
CH3 CH3 CH3 CH3

Br
| CIIUPT. P-p
CH3—C—(|3H—CH3 + KOH >
CH; CH; —> CH;—C=—C—CHj; + KBr + H,0
CH; CH;

0°C
3CH;—C=C—CHj, + 2KMnO, + 4H,0 ——»

CH; CH;4 Ol OH

—— 3CH;—C—C—CHj, + 2MnO, + 2KOH
CH; CH,
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49.

Zn HCI, £° KMnO,, H,0, 0 °C
CH,BrCH,CH,Br —> X, » X, — I[IPOIIeH

> X3 > |,2-qnuOpoMIiporian

CHz_CHz_CHz +7/n ———>» D + ZnBrz

Br Br
tO
|> +HCl —> CH,—CH,—CH,—Cl

_ 0
CITUPT. P-p, ¢ o

—> CH3_CH:CH2 + KCI + Hzo

0°C
3 CH3_CH:CH2 + 2KMHO4 + 4H20 —_—

— 3 CH3—(|JH—(|JH2 +2MnO, + 2KOH

OH OH
CH3—?H—(IZH2 +2HBr —> CH3—(IJH—(IZH2 + 2H,0
OH OH Br Br

49



50.

1 mous Cl,, cBer NaOH g0, £°
aneTaTt HaTpusi — > MeTaH X

KMHO4, stO4
' o

>X2

>

—> METaHaJlb X3
e t°
CH3—C\ONa + NaOH ——> CH4 + N32CO3

CBECT

BOJH. p-p, °
CH,Cl + NaOH > CH;0H + NaCl
t° AL
CH;0H + CuO ——> H—C_ +Cu+H,0
H

0
Y/,
5 H—C_ +4KMnO, + 6H,S0, —>

H
— 5CO, + 4MnSO, + 2K,SO, + 11H,0

50



o1.

HBr, £° H,0, H'
npomnaHon-1 — X, —» qnponeds — > X, — >

KMHO4, H20, °
> alleTOH — > X,

tO

CH3_CH2_CH2_OH + HBr —— > CH3_CH2_CH2_BI' + H20

. p-D, 1°
CIIUPT. P-p, -

CH3_CH2_CH2—B1‘ + KOH
—> CH,—CH=CH, + KBr + H,0

H+

OH

tO
3 CH3—(|:H—CH3 +2KMnO, —»3 CH3—(”3—CH3 +2MnO, + 2KOH + 2H,0
OH O

KarT.
CH;—C—CH; + H, —— CH,—CH—CH,

|
o) OH

o1



52,

NaOH, H,0 NaOH NaOH, 1°
OpomaTaH > X, —> CH;COOH X, >
1500 °C
— XX,
BOJH. p-p
CH;—CH,—Br + NaOH » CH;—CH,—OH + NaBr

Z.O
¢O

—>» 5 CH3_C\ + 4MnSO4 + 2Kst4 + 11H20

OH

O O

+ NaOH — CH;—C
OH ONa
O 0

t
CH3—C\ONa + NaOH ——— > CH4 + Na2CO3

+ H,0

/N

1500 °C -
2CHy ——— = HC=CH + 3H,

52



53.

H,0, Hg?* Cu(OH),, {° NaOH
(:H4__> C2H2 >X1 »Xz

> X

» CH,

1500 °C .
2CHy —— > HC=CH + 3H,

Hg2+

0
CH=CH + Hy0 —— CH,—C7

N

@) 0 @)
Z ! %
CH;—C.  +2Cu(OH), — CH;—C_ +Cu,0 +2H,0
H OH
A AP
OH ONa
%O £°
CH3_C \ONa + NaOH ——> CH4 + N32CO3

53



54,

CaCO, £ HCI
CH,COOH > X, —X, —»CH,CHCH; —>
|
OH

—» X3 —» 2 3-nuMeTua0yTaH

O @)
V4 V/,
ZCH3—C< + CaCO; —> <CH3—C< > Ca+ CO, + H,0O
OH 0/>
AP * CH;—C—CH,
CH3_C\ Ca — ” + CaCO3
0/ O

KarT.
CH3_C_CH3 + H2 —_— CH3_CH_CH3

O OH
CH3_(|3H_CH3 + HCl —> CH3_(I:H_CH3 + Hzo
OH Cl

2CH3—(|:H—CH3 +2Na —> CHy—CH—CH—CH; +2NaCl
Cl CH3 CH3
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55.

Ca(OH)z, HzO, ° ° Hz HzSO4, 180 °C
OTHJIalICTaT >X1 —>» dlICTOH ——>» X2 >
KMHO4, Hzo, 0°C
—> X3 » [IPONaHAnoiI-1,2
O 0
V/ t
2CH3—C< +Ca(OH), —>

O_CHZ_CH3

/O

2

O

O 0
t CH,.—C—CH
<CH3—C/ > Ca —> 3 I 3 + CaCO,
N

0/> O

CH3_ﬁ_CH3 + H2 EE—— CH3_CH_CH3
O OH
H,S0,
180 °C

OH

> CHS_CH:CHz + H20

(o)

0°C

—> 3 CH3—CH—C|3H2 + 2MnO, + 2KOH
OH OH

95



56.

H,0 H,0, Hg?* /O Ba(OH),
CaCy — > X, >X,—>CH;—C_ ——>

0 OH
10 |
— X3 —> CH;—C—CHj

CaC, + 2H,0 —> Ca(OH), + HC=CH

Hg?* 0]
CH=CH + H,0 ———> CH3—C4

~

Py £° P
Z Z
CH;—CZ +2Cu(OH), — CH;—C__ +Cu,0 +2H,0
H OH
O O
V.
2cH;—CZ_ + Ba(OH), —> <CH3_C< > Ba + 2H,0
OH 0/»

O 0
g t CH;—C—CH
<CH3—C< > Ba —>  ° g 3 +BaCO;
2

56



o7,

[Ag(NH;),]OH HCI H,0 H,
C,H, » X —>X, —> CH;CHO » X3 — oTHIaleTar

HC==CH + 2[Ag(NH;),]JOH — AgC=CAg + 4NH; + 2H,0

AgC—=CAg + 2HC] ——> CH=CH + 2AgCl

Hg?* O
CH=CH + H,0 — cH,—cZ

~

0
CH3_C\ + H2 — CH3_CH2_OH
0 H,S0,, 1° 0
Y/ 2 45 /
CH3—C< + CH;—CH,—OH =—= CH;—C +H,0

OH ~0—CH,—CHj

S7



58.

3IEKTPOJIU3 Cly, YO
CH3COONa 1.0 > Xl — X2 —
2

°, Kar. u36. H,, kar.
— oTaHOI ———» X, » OyTaH

@)
4 JIIEKTPOJIN3

2 CH3_C \ONa + 2H20 > CH3_CH3 + 2C02 + 2NaOH + H2

YO
CH3_CH3 + C12 e CH3_CH2_C1 + HCI

BOJIH. P-P
CH;—CH,—Cl + NaOH » CH,;—CH,—OH + NaCl

°, KaT.
2CH3_CH2_OH —>CH2:CH_CH:CH2 + 2H2O + H2

KarT.
CH2:CH_CH:CH2 + 2H2 —_— CH3_CH2_CH2_CH3

58



59.

C,H;Br, AlBr; Cl,, cer
rekcaH —» OEH30.1 X, ——>

KOH (crupt. p-p) Br, (BOJH. p-p)
— X, > X, > X4

C CH2 CH2 CHZ CHz_CH3 —> @ —i—4H2
—CH,

AlBr3

+ CH;—CH,—Br —> + HBr
CH,—CH;, CH—CHj;
CBET |
+ Clz B Cl + HCl

(le_CH3 CIIUPT. P-p CH=CH,
Cl + KOH > + KC1+ H,0
CH=CH, CH— CH2

59



60.

H,0, H* HBr
nporneH ——» X ——» X, — >
HZSO4(KOHH.) KMHO4, Hzo, 0°C
—> X, » [IPOIICH > X,
180 °C
H+
CH;—CH=CH, + H,0 ——> CH3—(|3H—CH3
OH
OH Br
BOJIH. P-p, £°
CHg——?HF—C}h-%Kfﬁi >>CH3——$HF—CTQ4%KBr
Br OH
HZSO4(K0HH.)

CH;—CH—CH, » CH;—CH=CH, + H,0

OH

180 °C

0

0
3 CH3_CH:CH2 + ZKMnO4 + 4H20 —_—

—> 3 CH3—CH—(|2H2 +2MnO, + 2KOH

|
OH OH

60



2016

61.

OpoKeHue KMnOy,, H,SOy,, ° NaOH
rIIoKo3a — > X, » CH;COOH — >

NaOH, ° HNO; (p-p), °

—» X

TIPOKKU
CeH,,04 ————— 2 CH;—CH,—OH + 2CO,

0

t
5 CH3_CH2_OH + 4KMHO4 + 6H2804 — >

&O

OH

AP AP
—C{__ +NaOH —= CH;—C_  +H,0

OH ONa

O (o}

4 {
\ONa + NaOH ——> CH4 + N32CO3

CH,

CH;—C

tO
CH4 + HNO3 —_— CH3NO2 + H20

61



62.

Br,, hv KOH (cruprt.), £° Br,
CH3_CH2_CH2_CH3 >)(1 >)(2—>
KOH (cnuprt.), u36., 1° H,0, Hg?*
—> X, » CH;—C=C—CH; ——> X,
hv

CH3_CH2_CH2_CH3 + Brz E— CH3_C|:H_CH2_CH3 + HBr
Br

. p-p, °
CIIUPT. p-p, -

Br
— CH;—CH=CH—CH; + KBr + H,O

CH;—CH=CH—CH; + Br, —> CH3—?H—(|3H—CH3
Br Br

CIIUPT. pP-P, t°
CH;—CH—CH—CH; +2KOH —— PP 7

|
Br Br — CH3_CEC_CH3 + 2KBr + 2H20

H 2+
CH3_CEC_CH3 + H20 L’ CH3_CH2_C_CH3

O

62



63.

CH;4
Pt, ° Clz, A1C13 CH3C1, Na
renTal —— > X, ——— > — > X, />
COOH cl
2CH;0H, H,SOy, °
—> > X,
COOH
Pt, (° CH;
CH3_CH2_CHz_CHz_CHz_CHz_CH3 — + 4H2
CH; CH,4
AlCl4
+Cl ———> + HCI
Cl
CH3 CH3
+ CH5;Cl + 2Na ———> @ + 2NaCl
Cl CH;
0)
=z
CH C
’ ~SOH
tO
5 + 12KMnO, + 18H,S0, —> 5 +12MnSO, + 6K,SO, + 28H,0
O
=
CH C
’ ~OH
o7° O
~SOH ~0—CH,
H,SO,, °
o e —
+2CH,0H m—> +2H,0
0 -0
C CcZ

63



64.

CHZ_CH3
Cl,, hv KOH (crupt. p-p), t° KMnO,, H,0, 0 °C
— X, > X,

CH CH2 o
2HBr Zn, t
—> OH OH — XX,

hv
(le—CH3 enupt. p-p, £ CH=CH,
Cl + KOH > +KCl + H,0
CH:CH2 0°C
3 + 2KMnO, + 4H,0 ——>
CH_CH2
— >3 (')H (')H +2MnO, + 2KOH
CH—CH, CH CH2
©/ OH oH T2HBr—> ©/ B +2H0
CH—CH, {0 CH:CH2
©/]|3r ]|3r +7n —— ©/ + ZnBr,

64
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65.

n30. HBr n36. KOH (cruprt.), °
C,H, — > aTuieHrnmukonp — > X >

Cu(OH),
> X, — CH;CHO ————> X,

0°C
3CH,=CH, + 2KMnO, + 4H,0 — 3 CH,—CH, + 2MnO, + 2KOH
OH OH
CH2—(|3H2 + 2HBr =™ $H2—(|3H2 +2H,0
OH OH Br Br
CIIUPT. P-p, 1°
(lez—(le2 +2KOH » HC=CH + 2KBr + 2H,0
Br Br
H 2+ O

CH=CH + H,O i» CH3—Cf

/O O

7 4
CH3—C\ + 2Cu(OH), —> CH3—C\ + Cu,0O + 2H,0

OH

65



66.

H,, kar. H2SO4(K0HL[.) KMnOy, H,SO4
OyraHoH —— > X > X, >
t° 180 °C

Xy — >
° 3

NaOH (1B.)
> X
tO

—® alneTaTt HaTpuid 4

Kar., t°
CH3_CH2_C_CH3 + Hz —_— CH3_CH2_CH_CH3

O OH

HZSO4 (koHII.)
180 °C

CH3_(|:H _CHz_CHS
OH

CH3_CH:CH_CH3 + H20

t.O

5 CH;—CH=—=CH—CHj; + 8KMnO, + 12H,S0, —>

0
VY
—> 10CH;—CZ _ +8MnSO, + 4K,S0, + 12H,0

OH

O
z

+ H,O
OH ONa

0

t
CH3_C\ + NaOH ———> CH4 + Na2CO3

66



H,, Pt Clz, hv H2SO4(K0HH.) .

O6eHzon — X » X , — [IUKJIOT€KCaHOI
160 °C
T
— X3 —> HOC(CH,),COH
Pt
Cl
hv
cl BOJIH. P-P OH
+ KOH —— > +KCl
OH
H,SO
204 (1<0Hu.)> n H20
160 °C
£
5 + 8KMnO, + 12H,S0, —»
O
Oy y
—>5 /C_CHz_CHz_CHz_CHz_C\ + 8MHSO4 + 4K2804 + 12H20
HO OH

67



68.

CH3COONa — > CH4 — Xl —>> C6H6

KMnO,, KOH, #°

—> X2 > C6H5COOK
//O t°
CH3_C\ + NaOH —> CH4 + N32C03
ONa
1500 °C

2CH, ———» HC=CH + 3H,

C,..,t°

aKT.>

3 HC=CH

CH,

AICl,
+ CH,Cl ——> + HCI

O
=
CH, ct
~SOK
tO
+ 6KMHO4 + 7KOH e + 6K2Mn04 + SHQO

68



69.

KMnO,, KOH 2-6pomnponaH
C,H, —> aueranbaerus = X, —>

CuO, °
—> IPOMAHONI-2 —» X3

Hg?" 0
CH=CH + H,0 — cH,—C7
A A
CH;—CT | + 2KMnO, + 3KOH ——= CHy—CT |+ 2K;MnO, + 2H,0
K
0 0
z Y
CH;—CZ_ + CH;—CH—CH; —> CH3—C< + KBr
OK I O—CH—CH;
Br |
CH,
0
7 0
cHy,—CZ_ 0 . CH;—CH—CH,
O—CH—CHj, + NaOH —»CH;—C7_ +
| ONa OH
CH,

tO
CH3_?H_CH3 + CuO —_— CH3—ﬁ—CH3 + Cu + Hzo
OH @)

69



70.

KMHO4, stO4, ° Na NaOH, °
reKceH-3 > X, — X, —>

Brz
— X3 — X4 —» 3TAHOJI

(0]

t
5CH;—CH,—CH=—CH—CH,—CH; + 8KMnO, + 12H,S0, —»

0
V
— 10CH3—CH2—C<OH + 8MnSO, + 4K,S0, + 12H,0

2 CH,—CH C¢O +2Na —> 2CH,;—CH C¢O +H
37 LU a 37 UL TU 2
OH ONa
/O

z 10
CH3_CH2_C\ONa + NaOH e CH3_CH3 + N3.2CO3

hv
CH;—CH; +Br, ——— CH;—CH,—Br + HBr

BOIH. P-P, °
CH;—CH,—Br + KOH ——PP21y ey, —CH,—OH +KBr

70



71.

NaOH, ¢° KOH, ¢° H,O0
OyTHpaT HAaTpU > X | —> 2-6pomMIponal ——— X, ———»
CIIUPT. H*
KMHO4, H2S04, °
/O 0

72 t
CH3—CH2—CH2—C\ON3 + NaOH ——> CH3_CH2_CH3 + N32C03

hv
CH;—CH,—CH; + Br, —> CH;—CH—CH; + HBr
Br
CIIUPT. p-p, t°
CH3_CH_CH3 + KOH >
|
Br
— CH;—CH=CH, + KBr + H,0
u*
CH;—CH=CH, + H,0 ———> CH3—(I3H—CH3

OH
5CH;—CH—CH; + 2KMnO, + 3H,S0, —>
On
— > 5CH;—C—CHj, +2MnSO, + K,80, + 8H,0
O

71



72,

r, 1° KMnO,, H,0, 0 °C

7n H
X, —— IMKJIONPOTaH ———3 X, —3=[IPOIIEeH

n30. HBr
—X;—>X,

>

CleZ_CH2_(|:H2 +/7/n ————>» D + ZnBr2

Br Br

0
D +HBr ——» CH,—CH,—CH,—Br

caupT. p-p, t°
CH3_CH2_CH2_B1‘ + KOH p p p >

—> CH;—CH=—CH, + KBr + H,0
(6]

0°C
3 CH;—CH=—CH, + 2KMnO, + 4H,0 —»

— 3 CH3—CH—(|3H2 +2MnO, + 2KOH

OH OH
CH3—?H—$H2 + 2HBr —> CH3—C|3H—(IIH2 + 2H,0
OH OH Br Br

72



73.

{° H,, kart. H,S0,, 150 °C
aneTaT Kajabuus —» X, —X,
KMnO,, H,0, 0 °C
— [IPOIEH > X3 » |,2-nquxnoprnpornan

O N
y £ CH,—C—CH
<CH3—C/ >Ca L CHTETE 4 caco,
~N

O/2 O

KarT.
CH3_C_CH3 + Hz —_— CH3_CH_CH3

I
0) OH
H,S0,
CH3_CH_CH3

| 150 °C
OH

> CH;—CH=CH, + H,0

0°C
3CH;—CH=CH, + 2KMnO, + 4H,0 ———>

—3 CH3—C|?H—CH2 +2MnO, + 2KOH

OH OH
CHy—CH—CH, + 2HCl —= CHy—CH—CH, + 2H,0
OH OH Cl Cl
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74.

Brz KOH, Hzo, ° K2Cr207, H2$O4
X, —> OpomaTaH X, >

— aneraiapierug —» X, —» O0yraaueH-1,3

hv
CH3_CH3 + Brz —_— CH3—CH2—B1‘ + HBr

BOJH. P-p, £°
CH;—CH,—Br + KOH » CH;—CH,—OH + KBr

%O

—>»3 CH3_C\ + Cr2(804)3 + KzSO4 + 7H20

o) :
z Ni, °
CHs—C\H +Hy —— CH;—CH,—OH

Kar., °
2CH3_CH2_OH —>CH2:CH_CH:CH2 + 2H20 + H2
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75.

KMI’IO4, stO4, ° Hz, Kar.
2-METUIITIPOTICH X, — X, —>

Ca(OH)2, Hzo, to
—>» U30IIponuniaaucrar ' X3 —>» AlICTOH

[0}
SCH2:(|3—CH3 + 8KMnO, + 12H,S0, ——»

CHj, —>5CH3—ﬁ—CH3 +5CO0, + 8MnSO, + 4K,S0, + 17H,0

O

Kar.
CH;—C—CH; + H, —— CH;—CH—CHj

0) OH
%O H+, to /O
CH3—C\ + CH;—CH—CH; === CH3—C\ +H,0
OH | O—CH—CH;,
OH |
CH;
/O
2 CH3—C\ £
O—(liH—CH3 + Ca(OH), —
CH;
0)
%
0/

OH

O N
Y/ t CH,—C—CH
2 0)

75



76.

KMHO4, stO4, ° CaCO3 °
CH;—CH=CH—CH; »> CH;COOH —™> X, —>

H,, kar.
5 > X, » [IPOTIEH

—> X

l.O

5 CH3_CH:CH_CH3 + 8KM1’104 + 12H2804 — >

40

— 10CH;—CZ___ +8MnSO, + 4K,S0, + 12H,0

OH

0 0
Y/ Y
2ci;—c7 4 caco, —| cn,—cZ | ca+ o, + H,0
P Som ’ PN
2

|
~ 0

O N P
<CH3—C/ > Ca ——> CH;—C—CHs CaCO;,
0/2

KarT.
CH;—C—CH; + H, —— CH;—CH—CH,

|

0 OH
H,S0,
150 °C

CH;—CH—CH;
OH

> CH,—CH=CH, + H,0

76
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77,

H
—~Cl

CH;Cl, AICl; KOH(BoaH.), °
X, —> > X, —>

0eH3011

40

~OH
K,Cr,04, H,SOy, 1° CH;OH, H,SO4(xoHu1.), °
> >

C

X3

CH,
AICI,
+ CH,Cl ——> + HCl

QO

CH3 . CHCI,
+2Cl, ——> +2HCI

O

CHCL BOJH. p-P, 1° Co
+2KOH - H +2KCIl+ H,0

A\

Q

0
C\ to
3 + chr207 + 4H2804 e
0
C\
— 3 OH . 1,(80,); + K,S0, + 4H,0
A 0
~0

~

H H,SO,(xoHuu.), £° Cun
+ CH;0H =< = O=CH; + H,0

77



78.

: CH
H,, Ni HCI 3 HNO;, H,S0,, °
dopmanpaerny —— X —» X, —> >
CH;4

Fe, HCI
3 >

NH;CI

O Ni
H—cZ +H, — CH;0H

H

CH,

AICI,
+ CHyCl ——> +HCI

CH,4 CHj,

H,SO,, °
+ HNO; — > + H,0

NO,

CH,
+3Fe + THCl — @ + 3FeCl, + 2H,0

NO, NH;CI™

CH,

78




79.

H,0, Hg>" K,Cr,0; CaO °
aneTuiIeH ——» X| ——— > X, > X3 >
H,SO,
H,, Ni
— allCTOH ———» X,
Hg2+ O
CH=CH + H,0 — cH;—C7
0
3CH3_C\H + chr207 + 4H2804 —
40
— > 3 CH3_C \O + Crz(SO4)3 + KzSO4 + 4H20
H
A A
2CH;—C{_ +Ca0 —|CH;—C_ |Ca+ Hy0
OH O/

O N
V/, t CH,—C—CH
<CH3—C/ > Ca—> 7 | 3 +CaCO;
N

O/> O

Ni
CH3_C_CH3 + H2 —> CH3_CH_CH3

|
O OH

79



80.

2+ K,Cr,O Ca(HCO
1,2-nubpoMaTan — alleTUIIEH HzO—,Hg>X1 #>X2 J»
H,SO,
tO
> X, P Q1IETOH

CIIUPT. p-p, 1°
(|:H2—c|iH2 +2KOH » HC=CH + 2KBr + 2H,0
Br Br
Hg2+ O
CH=CH + H,0 — cH,—C7
40
3CH3_C\H + chr207 + 4H2804 —_—
40
—_— 3 CH3_C \O + Crz(SO4)3 + Kst4 + 4H20
H
O
7 A
2CH3_C\ + Ca(HCO3)2 e CH3_C Ca + 2C02 + 2H20
OH ~o0 )

O o
V. t CH,—C—CH
<CH3_C< > Ca —_— 3 (”) 3 + CaCO3
2
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81.

CHZZCHZ Clz, hv
FeKCaH —> QeH301 — > X ———>

H,PO,

(I:H_(jH3 chr207, stO4
—> X2 — OH >X3

(0]
CH3_CH2_CH2_CH2_CH2_CH3 L + 4H2

H3PO4 CHZ_CH3
+ CH2:CH2 —_—
CHZ_CH3 (le_CH:z)
hv

©/ + C12 —_— ©/C1 + HCl1

(le_CH:; BOJTH p_p (le_CH?)

) +

©/Cl + KOH —— ©/0H KCl

CH—CH,
3 ©/(|)H + K,Cr,05 + 4H,SO4 —>
C—CH,
—3 ©/y) + Cr,(SO,); + K,SO, + 7H,0

81



82.

C129 hv NaOH(CHI/IpT.) KMHO4, HzSO4
ITUIIOEH30]] — > X > X, >
NaHCO3 NaOH(TB.)
— C6H5_COOH —_— > X4

3 cruiaBlieHUE

CHZ_CH3 (le_CH?,
hv
©/ +Cl, —> ©/Cl + HCI
(le_CH3 CITUPT. p-p CH=CH,
©/c1 + NaOH > +NaCl + H,0

O
Z
CH=cCH, <

~SOH
+ ZKMnO4 + 3H2804 —_— + COz + 2MHSO4 + KQSO4 + 4H20

O
Y/
7 7
OH C\ONa
+ NaHCO3 — + C02 + HZO

82



83.

Ca(OH)z, H2O, ° ©
MCTHJIaCTAT >Xl > X2 r

HZSO4(K0HL1.) -

—> [IPONAHOJ-2 X5 — > nponanauoi-1,2

180 °C
o) 0 o)
g l Vi
2CH3—C< + Ca(OH), —> <CH3—C< > Ca +2CH;—OH
O_CH3 O 2
A £, CHy—C—CH; | . g
CH;—C{_ [Ca—™> I alU;
O/ @)

Ni
CH3_ﬁ_CH3 + H2 —_— CH3_CH_CH3
O OH
H,SO4x0mm.)
CH3_CH_CH3

| 180 °C
OH

» CH;—CH=CH, + H,0

0

0°C
3 CH;—CH==CH, + 2KMnO, + 4H,0 ——>

— > 3CH;—CH—CH, + 2MnO, + 2KOH

|
OH OH
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84.

NaOH, 1° CH;CH=CH,
C¢Hs—COOH —> X,—— CH, >
H,PO,

Cl
CH;—C—CHj
Cly, hv NaOH

2 —_— — X3
H,0

—>» X

C A
~OH C\ONa
+ NaOH — + H20

49

Co
ONa £°
+NaOH ——» + Na,CO,
H,PO, |
+ CH,=CH—CH; ——» CH,

CH3 _CH _CH3

—¢— CH3
+Cl, . @ + HCI
?l
P
CH;—C—CH; CH;—C—CHj
BOJH. P-P
+ NaOH — > + NaCl

84



85.

H2, Pt HZSO4(KOHL[.) n30. HBr
npornaHaig, — X 130 °C » X, —» nponanguon-1,2 ——>
n30. KOH(CHHpT.)’ °
—>X, X,
40 Pt

CH3_CH2_C\H +H, —> CH;—CH,—CH,—OH

H2804(KOHH.)
180 °C

CH3_CH2_CH2_OH > CH3_CH:CH2 + H20

0

0°C
3 CH3_CH:CH2 + 2KMHO4 + 4H20 —_—

—> 3 CH3—C|3H—(|3H2 + 2MnO, + 2KOH

OH OH
CH3—(IIH—$H2 + 2HBr —> CH3—C|3H—(I3H2 + 2H,0
OH OH Br Br

. p-p, °
CIHPT. P-p, °

Br B
" P > CH;—C==CH + 2KBr + 2H,0
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86.

1 mounb H,, xar. KMnOy,, H,SO4 Cly, Pypacs.
Ooyranuen-1,3 > X » CH;COOH —™™™™™>
Ba(OH),
—» X, —» [JIUIUH ——————» X

2 3

Kart.
CH,—CH—CH=—CH, +H, —— CH;—CH=—CH—CH,

5 CH;—CH=—=CH—CHj, + 8KMnO, + 12H,80, —»

¢O
T 10CH;—CT |+ 8MnSO, + 4K,S0, + 12H,0
O P @)
z KpacH. z
CH,—C + > - +
7oy Tk CH—C, *HCI
Cl
O O
Yz Y
| OH | OH
Cl NH,
O
Y 0
— V
| OH | ~0
NH, 2

H,
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87.

KOH, Hzo, ° K2C1‘207, HzSO4

OpomaTaH X, > 3TaHallb—» X,

I/I36. Brz
— > IUBUHUII — > X,

BOIH. P-p, °
CH;—CH,—Br + KOH ——PP21y ey, —CH,—OH +KBr

3 CH;—CH,—OH + K,Cr,0; + 4H,S0, —>

%O

—>3 CH3_C\ + Crz(SO4)3 + KzSO4 + 7H20

o) :
z Ni, °
CHz—C\H +H, —— CH;—CH,—OH

Kar., °

CH,—CH—CH=CH, + 2Br, ——> (IJHQ—(le—ﬁ:H—(l:H2
Br Br Br Br
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88.

Zn HBr, £°

X 7™ LUKIONpONIaH —» X, ™ OpomneH — >

KMnO,, H,SO,, ° CaCO;
X, — X,

Br Br

0
D +HBr ——» CH,—CH,—CH,—Br

CIupT. p-p, °

— CH3_CH:CH2 + KBr + H20

(o)

t
CH3_CH:CH2 + 2KMHO4 + 3H2804 —

0
V.
— CH3—C<OH +CO, + 2MnSO, + K,SO, + 4H,0

/O /O
2CH3_C + CaCO3 —>» | CH,—C Ca + C02 + H20
\OH 3 \O
2

88



89.

CaKT 2
METaH —» X —>X2—> —

—» OEH304aT KaJlugd —» 5

1500

°C

C °

aKT.>

3 HC=CH

CH,
AICI;

@ + CH;Cl —— > +HCI

CH,

//O
0 “~ox

N\
\O

o0

OK °
+ KOH — > + K2C03

89



90.

Ca(OH)z, H20, ° © H2 HzSO4, 180 °C

METHIALCTAT >X1 » A1ICTOH X2

KMnO,, H,0, 0 °C
> X, » [Iponananoi-1,2

>

O

0 @)
Vi ! VY
2CH3—C< + Ca(OH), —> <CH3—C< > Ca +2CH;—OH
O_CH3 O 2
A £ CH;—C—CH,
0/ O

CH3_ﬁ_CH3 + H2 —>> CH3_CH_CH3
O OH
H,SO,

CH3_CH_CH3

| 180 °C
OH

> CH;—CH=CH, + H,0

0

0°C
3 CH;—CH=CH, + 2KMnO, + 4H,0 ——>

—> 3 CH3—C|?H—(|3H2 + 2MnO, + 2KOH
OH OH
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91.

H,S04 (ko) KMnO,, H,0, 0 °C 136. HBr
v

CH3_CH2_OH 180 OC Xl >)(2 >)(3

— 3TUH > X4
H2SO4 (xoHII.)

CH3_CH2_OH 180 OC o CH2:CH2 + Hzo

0°C
3CH,=CH, + 2KMnO, + 4H,0 — 3 CH,—CH, + 2MnO, + 2KOH

OH OH
(le2—(le2 +2HBr —> C|H2—$H2 +2H,0
OH OH Br Br
CIIUPT. P-p, t°

CH,—CH, + 2KOH » HC=CH + 2KBr + 2H,0

Br Br
HC=CH + 2[Ag(NH;),]OH — AgC=CAg + 4NH; + 2H,0

91



92.

Cagers 1° CH;Cl, AICl,
CH4 —> C2H2 —>X1 X2 —
KOH, crimasi.
— > 0eH30aT Kallus X,
1500 °C —
CaKT.’ to
3 HC=CH
CH;
AlCl;
+ CH;Cl ———> +HCI
CH
3 . //O
£ ~OK
+ 2KMnO, —> + 2MnO, + KOH + H,0
/O

C\OK °
+ KOH ———> + K,CO;
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93.

Pt, to CHzZCHz, H+ Clz, hV
rekcan —» X > X, >

(o]
CH3_CH2_CH2_CH2_CH2_CH3 L’ @ +4H2
H+ CHZ_CH3
+ CH,=CH, ——> ©/
CHZ_CH3 (le_CH?,
hv
CH_CH3

T ko 2oMpP | LKl
Cl OH

CH—CH;,
3 ©/(|)H + K,Cr,04 + 4H,SO, —>
C—CH,
—>3 ©/g + Cr,(S0,); + K,S0, + 7H,0

93



94.

CH
Caxr.s ° 3 ClL, hv KOH (BOJH. p-p)
AlICTUJICH r Xl > X2 '

K,Cr,05, H,SO,, £° @/GOOH
_>X3

C,..,t°

aKT.>

3 HC=CH

CH,
AlCl,
+ CH,Cl ——> +HCl

CH; CH,Cl
hv
+Cl, —> +H
C

H,—OH

CH,CI
BOJIH. P-p
©/ + KOH ——™™™> + KCI

ZO

3 + 2K2CT207 + 8H2804 — >

Cl

0
cZ
OH

94



95.

Cly, hv 1 MoJb Br,, cBeT
9TaH —>» Xl — 6YTaH >X2—>

KMHO4, H2804, °
—> OyTeH-2 > X5

hv
CH3_CH3 + C12 —_— CH3_CH2_C1 + HCl
2 CH3_CH2_C1 +2Na —— > CH3_CH2_CH2_CH3 + 2NacCl

hv

Br

CIIUPT. P-P, £°

Br
s CH3_CH:CH_CH3 + KBr + Hzo

0}

5 CH3_CH:CH_CH3 + 8KMHO4 + 12H2$O4 E—

0
— 10CH;—CZ__ +8MnSO, + 4K,SO, + 12H,0

OH
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96.

Pt, £° NaOH(cniupTt. p-p)
nponaH — X| — | 2-1u6GpoMIponan >
HOOC
fo, Kart. KMnO4, H2$O4, °
> X > X3 > COOH
HOOC
Pt, ¢°
CH3_CH2_CH3 E— CH3_CH:CH2 + Hz
CH3_CH:CH2 + Br2 —_— CH3_(I:H_$H2
Br Br
COUPT. P-p
CH3—C|2H—C|2H2 + 2NaOH >
Br Br
— CH3;—C=—=CH + 2NaBr + 2H,0
H;C
°, KarT.
3 HC=C—CH; ——> CH;
H;C
H,C
tO
5 CH; + 18KMnO, +27H,SO, —>
OH
0]
V4
— > 5 C\ + 18MnSO, + 9K,SO, + 42H,0
OH
0=C
OH
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97.

Pt, ° Br, /n
npomna ——» X, —» X, > X >

K2Cr207, HzSO4
— PONAHOJI-2 > X3

Pt, °

CH;—CH=CH, + Br, ——> CH3—(|3H—CH2
Br  Br

CH3_C|:H_(|:H2 +/n —> CH3_CH:CH2 + ZnBI'2

Br Br
H,SO,, t°
CH;—CH==CH, + H,0 > CH3—(|2H—CH3
OH
3CH;—CH—CH; + K,Cr,05 + 4H,SO, —>
on

— 3 CH3_ﬁ_CH3 + Crz(SO4)3 + KzSO4 + 7H20
0)
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98.

H20 H209 ngjL KMnO4, H2804
CaC2 —>X1 >)(2 >C:H?,C:()OH — >

—> X, —> CH,

3

CaC2 + 2H20 —> Ca(OH)2 + HC—=CH

Hg?* @)
CH=CH + H,0 — cH,—C7

~

0
VY,
5CH3—c(H +2KMnO, + 3H,S0,—»

0

—>5 CH3_C\ + 2MHSO4 + KzSO4 + 3H20

OH

s a
—cZ_ +NaOH — cH;— 7
OH ONa
O o
+NaOH ——> CH4 + Na2CO3

CH, + H,0
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99.

KMnO,, H,0, 0 °C n36. HBr
MpoIaHoa-1 — NPOICH > X, X, —>

n36. KOH (cnupt. p-p), £° [Ag(NH;),]OH
> X, X,

H>SO4xomm.)
180 °C

CH;—CH,—CH,—OH > CH;—CH=CH, + H,0

0

0°C
3 CH;—CH=CH, + 2KMnO, + 4H,0 ——>

—> 3 CH3—(|?H—(|3H2 + 2MnO, + 2KOH

OH OH
CH3—?H—$H2 + 2HBr —> CH3—C|3H—(IJH2 + 2H,0
OH OH Br Br

. p-p, °
CIHMPT. P-p, £

B
rB s CH;—C==CH + 2KBr + 2H,0

—— AgC=C—CHj, + 2NH; + H,0
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100. Cly, hv KOH (cnuprt. p-p), £°
0eH30J1 — LHUKJIOTeKCaH — X, > X, >

OH K2Cr207, HzSO4
> > X3

Pt,°, p
+3H, ———>
Cl
hv
+Cl, —— +HCI
cl CITUPT. p-p, °
+KOH ——P PP, »O + KCl + H,0
H;PO,, ° OH
+H,0 ———————>

OH O
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101.

°, KarT.
CH3CH2CH20H — Xl — C6H14 _— X2 —

KMI’]O4, HzSO4, °
e C6H5CH3 >X3

tO

CH;—CH,—CH,—OH + HBr —— CH;—CH,—CH,—Br + H,0
2 CH;—CH,—CH,—Br + 2Na ———
—» CH;—CH,—CH,—CH,—CH,—CHj, + 2NaBr

°, KaT.
CH,
AICI,
+ CH,Cl ———» +HCl
CH, o0
~OH
t.O
5 + 6KMHO4 + 9H2804 —> 5 + 6MHSO4 + 3K2$O4 + 14H20
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102.

_cl

CH
—Cl

Pt, ¢° KOH(Boan.), £°
renTal —— X | — X, — >

O
c?

~OH
K2Cr207, stO4, ° CH3OH, HzSO4(KOHH.), °

X3

¢O
C\
0)
C//O

Pt, ° CH;

CH3_CH2_CHz_CHz_CHz_CHz_CH3 —_— + 4H2

CH,4 CHCI
hv 2
+2Cly ——> +2HCI
CHCI, 0
. DD, ¢ C

40

(o)

z
~

C
— >3 ©/ OH . 1,(80,); + K,SO, + 4H,0

//O

H,SO,(koHi1.), ° Cun
+ CH,OH = > O=CH; | H,0
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2018

103. Cu Cu(OH), Ca(OH), {° H,, kar.
> X >

3TaHOII r > X, o 5 X3—» X, —— 1IponaHoi-2

Cu, ° &O
CH3_CH2_OH —> CH3_C\H + HZ

P ° L

/4 /4

~ + 2CU(OH)2 — CH3_C\ + CU2O + 2H20
OH

CH;—C

/O

o

H
P
o

2CH3_C + C&(OH)z — <CH3_C > Ca + 2H20
2

O 0
t CH;—C—CH
(CH3—C/ >Ca — 3+ CaCO;
2 @)

103



104.

KMnO,, H,SO, CH;CH,OH, H* Ca(OH),
Ooyraguen-1,3 — OyTeH-2 - > X, X, ———>

> X3 > alleTOH

Kart.
CH,—CH—CH=—CH, +H, —— CH;—CH=—CH—CHj

Z.O

5 CH;—CH=—=CH—CHj, + 8KMnO, + 12H,S0, —»

0
VY
— IOCH3—C<OH + 8MnSO, + 4K,SO, + 12H,0
0 H,S0, 0
Y Y
CH3—C< + CHy—CH,—OH ==—> CH,—C2 +H,0
OH O_CHz_CH3
0
Y
2CH3—C< +Ca(OH), —>
O_CHz_CH3

/O

— <CH3—C\ > Ca + 2CH;—CH,—OH
2

O

0 0
©° CH;—C—CH
<CH3—C/ >Ca — 3+ CaCOs
2 O
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105.

CI'203, Clz
OpomnaH ———————» Xl > X » [IPOIIUH —>
KMHO4, HzSO4,
—> > X3
Cr203, t

CH3_CH2_CH3 E— CH3_CH:CH2 + H2
CH3_CH:CH2 + Clz —_—> CH3_C|1H_(|:H2

Cl I
CIIUPT. P-p
CH3—C|2H—C|JH2 + 2NaOH -
Cl Cl
— CH;—C==CH + 2NaCl + 2H,0
H,C
°, KarT.
3 HC=C—CH; ————> CH;
H5C
H,C
0
5 CH; + 18KMnO, + 27H,S0, ——>
OH
H,C O’
O
Vi
—> 5 C\ + 18MHSO4 + 9Kst4 + 42H20
OH
0=C
OH
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106. 1 momb Cl,, FeCl;,
4-xnoproayon — H;C CH; >
nu3o0. KMnO4, H2SO4, ° u30. NaHCO3 n30. CH3I
— X > X > X3 > X4
CH;4 CH;
+ CH5Cl + 2Na ———> @ + 2NaCl
Cl CH;
+Cl, ————> + HCl
Cl
to
5CH;4 CH; + 12ZKMnOy4 + 18H,SO, —>
Cl
(I? O
Il
—> 5HO-C C—OH + 12MnSO,4 + 6K,S0, + 28H,0
Cl
(l? O
I
HO—C C—OH +2NaHCO; —>
Cl
(l? 0)
I
— NaO—C C—ONa +2CO, + 2H,0
Cl
(l? [
NaO—C C—ONa + 2CH;3l —>
Cl
(l? )
I
—> CH;—0—C C—O—CHj; + 2Nal
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107.

Ca(OH), £° H,, Pt
MeTHIANETAT ————— X | —» X, — 3 X, —>

— [IPOIICH —>» YKCYCHAas KHCJI0Ta

A A
2CH3_C\ + Cﬂ(OH)z —>> CH3_C\ Ca+ 2CH3_OH
O_CH3 O 2
A £, CH;—C—CH; , .0
O0/» 0]

Pt
CH3_C_CH3 + H2 S CH3_CH_CH3

|
@) OH
H,S0,
CH3_CH_CH3

| 180 °C
OH

> CH3_CH:CH2 + H20

(o)

t
CH3_CH:CH2 + 2KMHO4 + 3H2804 —_—

0
V
— CH3—C<OH + CO, + 2MnSO, + K,S0, + 4H,0
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108. HBr KOH, H,0 sto4(KOHu.)
nponeH ——— > X > X, >
180 °C

— > X 4 — STUJIaleTrar

KMHO4, HzSO4

tO

X3

CH3_CH:CH2 + HBr —> CH3_(I:H_CH3
Br

BOJH. p-p
CH;—CH—CH; + KOH > CH;—CH—CH; + KBr

Br OH
H,SO04(xomm)

CHy—CH—CH; > CH,;—CH=—CH, + H,0

OH

180 °C

(o)

t
CH;—CH=CH, + 2KMnO, + 3H,80, —»

0
VY
— CH3—C<OH +CO, + 2MnSO, + K,SO, + 4H,0
e H,S0,, © Pe
CH;—C{_ + CH;—CH,—OH <=———> CH;—C{_ +H,0
OH O_CHz_CHS
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109. 0 H
t 2
CH;COOCH; —> (CH53CO00),Ca —> X — > X, — >

KMnO,, H,0, 0 °C

—> C3Hg > X3
O 0 O
V4 ! VY,
2CH3—C< + Ca(OH), —> <CH3—C< > Ca +2CH,—OH
O_CH3 O 2
A * CH;—C—CH,
0/> O

Kart.
CH3_C_CH3 + H2 —_— CH3_CH_CH3

|

0 OH
H,S0,
180 °C

CH3_(|1H_CH3 > CH3_CH:CH2 + H20

OH

0

0°C
3 CH3_CH:CH2 + 2KMHO4 + 4H20 —_—

—> 3 CH3—CH—$H2 + 2MnO, + 2KOH
OH OH
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1,3-quopomMnponaH — IUKJIOMPOIIaH > X, —

2HBr
— M[pOoreH —» Nnponanauon-1,2 —— X,

CHz_CHz_(lez +/n —>» D + ZnBl‘2
Br Br

l.O
D + HCl —> CH;—CH,—CH,—Cl

COUPT. P-P, £°

— CH;—CH=—CH, + KCl+ H,0

(0)

0°C

— > 3 CH3—(|?H—(|3H2 + 2MnO, + 2KOH

OH OH
CH3—(IZH—(IZH2 +2HBr —> CH3—(|3H—(|3H2 + 2H,0
OH OH Br Br
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111.

H,S0,, 150 °C Br, Zn
nponaHoJi-1 > X4 X, » [IPOIIEH —»

chr207, HzSO4
> X3 > aleTOH

H2SO4 (xoHII.)

CH.—CH,—CH,—OH
3 2 2 150 °C

CH;—CH=CH, + Br; ——— CH;—CH—CH,

|
Br Br

Br Br

H,SO,, t°
CH3_CH:CH2 + H20 t CH3_(|:H_CH3

OH
3 CH3_$H_CH3 + K2Cr207 + 4H2804 —>>

OH —> 3 CH3_C_CH3 + Cr2(804)3 + K2804 + 7H2O

0)
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112.

KMnO,, KOH KOH, ° Bry, hv
IponaHalb X — X, ———>
H2S04(KOHLI.)
—> X;—> 3TaHOII > X,
180 °C
0
CH3—CH2—C\H +2KMnO, + 3KOH —>
¢O
— CH;—CH,—CZ___ +2K,MnO, + 2H,0
OK
CH3—CH2—C\OK + KOH —— CH;—CH; + K,CO;
hv
. p-p, t°
CH;—CH,—Br + KOH —~—PP "y ey, CH,—OH +KBr
H,S0, .
CHy—CH,—OH —— i‘gH“)> CH,=CH, + H,0
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113.

u36. H,, Pt 1 monb Br,, cBeT
3TaHOI — > X > OyTaH X, >
KMHO4, stO4, °
—> 0yTeH-2 X5
Kar., 1°

2CH3_CH2_OH —>CH2:CH_CH:CH2 + 2H20 + H2

KarT.
CH2:CH_CH:CH2 + 2H2 —_— CH3_CH2_CH2_CH3

hv
CH3_CH2_CH2_CH3 + Br2 —_— CH3_(|:H_CH2_CH3 + HBr
Br

CHUPT. P-D, °
PT. p-p -

Br
—> CH;—CH=—=CH—CH; + KBr + H,O

t.O

5 CH;—CH=—=CH—CHj + 8KMnO, + 12H,S0, —>

0
VY
—> 10CH;—CZ _ +8MnSO, + 4K,S0, + 12H,0

OH
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114.

C axr., 1° CH,CI, AICI, CCly
AlICTUJIICH —— X1 o X2 > .

KOH, H,0, 1°

» X3 — 3TUI0eH30aT
CaKT.’ l‘O
3HC=CH ——>
CH;

AICl,
+ CH,Cl ——> + HCl
CH; . CCl,
+3Cl, —— + 3HCI
0

7

€l BOJH ° C\OK
+ 4KOH 2 PP + 3KCI + 2H,0

O

C C//O
OK ~NO—CH,—
@/ + CH;—CH,—1 —> ©/ O—CH,—CH; e

/ N\
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115. Ceaxr) 1 Cl,, AICI;

MeTaH — X > X, » XJIOPOEH301 —>»

KMnO4, HzSO4, ° .
—> X, » OCH30lHas KUCI0TA

tO
2CH, — HC==CH + 3H,

C
3 HC=CH

Cl
AICl,
+Cl, —————> + HCl1
Cl CH;
©/ + CH;Cl + 2Na ——> ©/ + 2NaCl

CH, 7"
OH

Z.O

aKT.>

(0]
5 + 6KMnO, + 9H,50, ——» 5 + 6MnSO, + 3K,SO, + 14H,0
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116.

KMnO,4, KOH KOH, ¢° Cl,, hv
aleTanbacTU/ X — X2 .

H,SO,(xoHi1.), °

— X3 s CH3OH >)(4_
A A
CH3_C\ + 2KMHO4 +3KOH —/> CH3_C\OK + 2K2Mn04 + 2H20
//O 1°
CH3_C\ + KOH —_— CH4 + K2CO3

OK
hv

BOJH. p-p, 1°
CH,CIl + NaOH > CH;0H + NaCl

H,SOy(xoHi1.), °
2CH3OH > CH3_O_CH3 + HzO

116



117.

u30. H2 HBr KOH(CHI/IpT.)
beHon X, —> X, >

O 0]
KMHO4, H2804, ° ” ”
—>X3 >X4 >(:H:),O(j(CJH2)4CJOC:H3

OH

OH
Kart.
+3H, ———>

OH Br
B
Br .
O/ + Koy PT- PP »O + KBr + H,0
to
5 + 8KMnO, + 12H,80, ——»

@) O
N V4
—> 5 /C_CHz_CHZ_CHz_CHz_C\ + 8MHSO4 + 4K2SO4 + 12H20
HO OH
O O H,S0,, °
\ Y/ 2 4
>C—CH2—CH2—CH2—CH2—C< +2CH;0H <=——>
HO OH
0) O
— N\ VY
B S — >C_CH2_CH2_CH2_CH2_C< + 2H20
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118.

Br2 stO4
IIUKJIOIICHTAH _>X1 —>» [[UKJIOIICHTAHOJI 180 OC

O O
KMnOy, H,SO4 I u30. nmpomnaxona-2
— X S » HOC(CH,);COH > X,
!

hv
:> + Br, —> E>7Br + HBr

BOIH. P-p
Br + KOH ——— > OH + KBr
H,SO,4 (com) 0o
_|_
OH ™ g0 oC 2
tO
5 + SKMHO4 + 12H2804 —_—

O O
A 7
—>5 C—CH,—CH,—CH,—C.  + 8MnSO, + 4K,SO, + 12H,0
/ N
HO OH
(0]
o\ //O H,SO,, ¢
_C—CH,—CH,—CH,—C{  + 2CH;—CH—CH; =———=
HO OH
OH
O
o\ Y
C_CHZ_CHz_CHZ_C\ + 2H2O
<~——> CH;—CH—O O—CH—CH;
CH; CH,
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119.

KMnOy4, H,0, 0 °C 2HBr 2KOH
OyTeH-2 X, — X, > X5
CITUPT
H,, xar.

— OyTaHOH ————» X,

(o)

0°C
3 CH;—CH=—CH—CHj, + 2KMnO, + 4H,0 ——>

—> 3CH;—CH—CH—CHj, + 2MnO, + 2KOH
OH OH
CH;—CH—CH—CHj; + 2HBr —> CH;—CH—CH—CHj, + 2H,0
(I)H OH Br  Br
CIIMPT. p-p
>

CH3—?H—CH—CH3 +2KOH
Br  Br — CH;—C=C—CH;+ 2KBr + 2H,0

Hg2+

O

KarT.
CH;—CH,—C—CH; + H, ——> CH,—CH,—CH—CHj

O OH
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120.

KOH(CHI/IpT.)’ to KMI’IO4, HZSO4a to
A —> GHyBr > X >~

l.O

—> X, —> arnerar dapus — X,

tO
D +HBr —— CH;—CH,—CH,—Br

CITUPT. p-p, £°
CH3—CH2—CH2—B1‘ + KOH PT- PP >

— CH;—CH=—CH, + KBr + H,0

(0]

t
CH3_CH:CH2 + 2KMHO4 + 3H2804 e

0
V.
— CH3—C<OH +CO, + 2MnSO, + K,SO, + 4H,0

O O
V7 V7
2CH3—C/ + Ba(OH), — | CH —C/ Ba +2H,0
2

O 0
S t CH,—C—CH
<CH3—C< >Ba—> T vmacos
2
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121.

C2H4 Clz, hv KMHO4, HzSO4, °
CeHg —> X » X, —> CTHPOII >

CH,OH, H, £°
> X3 > X4

CHz_CH3
H+
@ + CH,=CH, ——> ©/
hv
(le_CH3 CIIUPT. P-p CH=CH,
Cl +KOH > +KCl + H,0

o)
/
CH=cH, Z

C
SOH
tO
+ 2KMHO4 + 3H2804 —_— + C02 + 2MnSO4 + KzSO4 + 4H20

C C//O
\OH H+7 to \O_CH3
+ CH;0H === + H,0

N\
\O

121



122.

Claxr.) CH,CI, AICI, HNO,, H,SO,
Xl —>C6H6 r XZ r

2C12, hv
> X5 » X, —» n-HUTPOOEH3aJbEI U]l

CaKT.’ to
3 HC=CH -
CH,
AICI,
+ CHyCl —— + HCI

CH,4 CHj,

H,S0y, t°
+ HNO; ————> +H,0

NO,
CHCI,

@ +2Cl, ——> @ +2HCI

CHCI, cZ

BOJH. P-p, °
+ 2KOH e LN +2KCl + H,0

NO, NO,
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123 ° C(aKT.)’ £ C12: hv Na

CH,—/ > X, ——— X, —> To1yoll — > X; — > X,

tO
2CH, —— HC==CH + 3H,

CaKT.’ to
3HC=CH ———>
CH;
AlCl,
+ CH;Cl ——— > + HCl
CH; CH,Cl
hv
CH2C1 CH2_CH2
2 +2Na —> + 2NaCl
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124,

Craxr.) 1 136. H,, kar. Br,, hv
» X

> X 2
KMnO,, H,0, 0 °C
— > X,

C,H, Xy —

CaKT.9 to
3 HC=CH >
KarT.
Q-
Br
hv

Br
_ (0]
O/ + Koy PT- PP »O + KBr + H,0
0°C OH
3 + ZKMHO4 + 4H20 D 3 + 2M1’l02 + 2KOH
OH
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125.

H,, xar. HBr CgHg, Kar.
npomnaHajgp —» X| ——» X, —» [IPOIICH >

KMI’IO4, stO4, °
> X3 >X4

40 KarT.
CH3_CH2_C\H +H, —> CH;—CH,—CH,—OH

CH3_CH2_CH2_OH + HBr —— > CH3—CH2—CH2—BI' + H20

. p-p, °
Cl'II/IpT pp, -

CH3_CH2 _CH2 —Br + KOH

CH_CH3
Kar. |
0) - enmenen = OY b

CH3_CH _CH3

0

t
5 + 18KMHO4 + 27H2804 — >
C<O
OH
— 5 +10CO, + 18MnSO, + 9K,SO, + 42H,0
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126.

KMnO, (H"), #° £°
OyTeH-2 » X | —> alleTaT KaJablus —

H,, xar.
—> X, ——— > X3 —> C;3H,

tO
5 CH3_CH:CH_CH3 + 8KMHO4 + 12H2804 —
O

VY
— IOCH3—C<OH + 8MnSO, + 4K,S0, + 12H,0

O O
V. V7
2cH,—C7 4 Ca(OH), —= | cH,—cZ | ca +2H,0
2

O 0
{ CH;—C—CH
<CH3—C/ >Ca — 7 3+ CaCO;q
2 O

KarT.

|
0) OH
H,S0,
CH3_CH_CH3

| 150 °C
OH

> CH,—CH=CH, + H,0
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127.

H,0, Hg** H,
CH;CHCl, — X, » CH;CHO —>

NH,
e X2 e CH3CH2BT —>X3

CIUPT. P-p, t°

CH3—(|3H—C1 +2KOH » HC=CH + 2KCl + 2H,0
Cl
Hg2+ ¢O
CH=CH + H,0 — > CHy—C_
0
CH;—C{  +H; —> CH;—CH,—OH

tO
CH3_CH2_OH + HBr ——— > CH3—CH2—Br + Hzo

CH3_CH2_BI' + NH3 — CH3_CH2_NH3 Br
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128. KMnO,, KOH KOH, #°
(CH;),CHCHO XX, —>

Fe, HCI
— CH3_(EH_CH3 —>X3 _>CH3_C|:H_CH3

NO, NH,

0
z
CH;—CH—CZ__ +2KMnO, + 3KOH —>
| H
H
C 3 %O
— CH;—CH—CZ_ *+2K;MnO,4 +2H,0
| OK
CH,

A0 a
CH3_CH_C\ + KOH —> CH3_CH2_CH3 + K2CO3
I OK
CH,

°,p
CH;—CH,—CH; + HNO; ——> CH3—C|:H—CH3 +H,0

NO,
CH;—CH—CHj + 3Fe + 7THCl — CH;—CH—CHj + 3FeCl, + 2H,0
11102 NHiCI
CH;—CH—CH; + KOH —» CH;—CH—CH, + KCI + H,0
llIH;LCI_ 111H2
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129. H,0, H” NaOH
3TUJICH —— X1 — 3 HTUJIALIETAT ——

NaOH, #° Cl,, 1 monb
— X, > X, X,
H+
O H,SOy, t° O
% 24 %
CH3—C< + CH;—CH,—OH =——= CH3—C< +H)0
OH O—CH,—CHj;4
O O
% %
CH3—C< + NaOH —> CH3—C< + CH;—CH,—OH
O—CH,—CH; ONa
A 1°
CH3—C\ONa + NaOH ——> CH4 + N212CO3

CBCT
CH4 + C12 _— CH3C1 + HCl1
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130.

1 mous Cl,, cBeT NaOH 0 KMnO,, H,SO4
TOJIYyOJI > X, > X, >
}hﬂ{CCh 4N3CH{@R)
—> C¢H;—COOH ——— > > X4

3 cruiaBlieHUE

CH; CH,CI
CBET
©/ +Cl, —> + HCI
BOJH. P-p
©/ +NaOH ———> ©/ + NaCl

CHz_OH
5 + 4KMHO4 + 6H2804 — >
7’
~SOH
—>5 + 4MnSO, + 2K,SO, + 11H,0
C//O /O
~OH C<
+ NaHCO3 e ONa + C02 + HZO
//O
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131. Brz, hv
CH3—(|ZH—CH2—CH2—COONa —> 2-MEeTWJIOyTaH ————

CH;

HBr NaOH, H,0O
—> X| —> 2-MmeTmJIOyTEeH-2 — > X > X,

0

t
CH3—$H—CH2—CH2—COONa + NaOH ——

CH;
—> CH3—C|2H—CH2—CH3 + Na,CO;
CH;
Br
hv |
CH3_?H_CH2_CH3 + BI’2 —_— CH3—C|:_CH2_CH3 + HBr
CH; CH;
Br
| CIIUPT. p-p, £°
CH3—?—CH2—CH3 + KOH >
CH;

— CH;—C=CH—CH; + KBr + H,0
L,
Br
CH;—C=CH—CH,; + HBr —> CH3—c::—CH2—CH3

|
CH, CH,

Br OH
| BOJH. P-p |
CHy—C—CH,—CH; + NaOH ————> CHy—C—CH,—CHj + Nabr

CH3 CH3
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132. KMnO,, KOH HNO;, H,S0,
CeHs—CHO » X, —> 0eHson >
Br,, FeBr;
—> X, » X3 — 3-O0pOMaHUIINH
) )
cZ cZ
H OK
+2KMnO, + 3KOH —> + 2K,MnO, + 2H,0
//O
C<
OK °
H,SO,, ° NO,
+ HNO; > + H,0
NO, NO,
FeBry
+Bry — > + HBr
Br
NO, NH,
°, Kar.
+3H, ———> + 2H,0
Br Br
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133.

n30. HCI chr207, HzSO4
aleTUJICH —— > X | — > 3TaHaJlb

NaHCO3

— X, —> XJIOPYKCYCHasl KUCIIOTa > X,

CH=CH + 2HC] —> CH3—(|?H—C1
Cl
BOJIH. p-p, £° 40
CH3—(|JH—C1 + 2KOH > CH3—C\H + 2KCl1+ H,0
Cl
¢O

3CH3_C\H + KZCr2O7 + 4H2804 — >

0
Y/
———>3CHy—C<OH+%kﬂ80@y%K§O4+4Hg)

O P O
/4 KpacH. /4
CH;—C +Cl » CH,—C + HCI
> TSon 2 | > oH
Cl
0 _0
z z
H.— + NaHCO, —» CH,—C +CO, + H,0
(|: 2~ Son ’ [ 2 ONa 272
Cl Cl
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134.

H,0, H" K,Cr,07, H,SO, O  [Ag(NH,),]JOH
CH,=CH, ——— > X, - cpy—c? A
H

NaOH, ¢°
— > X, —» X;———> CH,

H+
CH2:CH2 + Hzo —_— CH3_CH2_OH

3 CH3_CH2_OH + K2Cr207 + 4stO4 —_—

40

+ Cry(SO,); + K,S0, + 7H,0

O
CH;—C_ ~ +2[Ag(NH;3),]OH ——>
H

N\

O

V/4
—> CH3_C

< T2Ag+3NH;+H,0

ONH,

//O 1° /O
CH;—C__ + NaOH ——> CH3—C\ON + NH; + H,0
a

ONH,

%O

CH.—C
3 TSON

Z.O

a + NaOH —— > CH4 + Na2CO3
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135.

HBr KOH(anpT.)ﬂ 0

BI‘Z, hv KOH(CHI/IPT.)’ £
— ponaH ————» X, X

2

tO
D + HBr —> CH3—CH2—CH2—B1‘

CIIUPT. P-P, 1°
CH3—CH2—CH2—BI‘ + KOH p p p >

—> CH;—CH=—=CH, + KBr + H,0

KarT.
CH3_CH:CH2 + H2 —_— CH3_CH2_CH3

hv
CH;—CH,—CH; + Br, ——> CH;—CH—CH; + HBr

Br

_ 0
COUPT. p-p, ¢ .

CH;—CH—CH, + KOH
|
Br

135



2019

136.

CHZ_OH
Cly, hv KOH(BoaH. p-p), ° © CuO, °
rerTaH — TOJIYOJI —>X1 > S

[Ag(NH;),]OH, ¢°
2 > X3

—> X

CH
Pt, ° 3
CH3_CHz_CHz_CHz_CHz_CHz_CH3 — ©/ + 4H2
CH, CH,CI
hv
CH2C1 BOJIH. p_p, to CHz_OH
+ KOH > + KCl1

@)
%
CH,-OH cZ
° H
+ CuQ —> + Cu + H,O

/O
~

C
H 0
+ 2[Ag(NH3),]OH ——

@)
7
<

ONH,
> +2Ag + 3NH; + H,0
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137. H,0, Hg**  [Ag(NH;),]OH, °
MECTAH —>» AlLICTUJICH »Xl >X2 —_—

Ca(OH),, £° o
>)(3 el CH3_(”:_CH3
O

1500 °C _
2CHy ——— > HC=CH + 3H,

Hg?*

O
CH=CH + H,0 ———> CH3—Cé

~

O
CH;—C_ ~ +2[Ag(NH;3),]OH ——>
H

N\

0
V,
— CH;—C_  +2Ag+3NH; + H,0
ONH,

2CH C//O Ca(OH), — - A
37 +Ca 2 CH,—C Ca + 2NH: + 2H,0
\ONH4 3 \O ) 3 2

O 0
Y t CH,—C—CH
<CH3—C/ > Ca —> 3 I 3+ CaCO;
N

0O/» @)
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138.

AlClL,, ° Br,, hv KOH (cruprt. p-p), £°
6yTaH—3>X1 = > X, (coipr. p-p) >CH2:(|7_CH3 >

CH,

KMHO4, stO4, ° H27 le 1
> CH;—C—CH; — X;

|
O

AlCl;, £°
CH3_CH2_CH2_CH3 —_— CH3_CH_CH3

CH,

Br

hy
CH3_CH_CH3 +Br2 —_— CH3_C_CH3 + HBr

CH, CH;

Br

| CIIUPT. p-p, £°
CH3—(|2—CH3 + KOH > CH3—(|3=CH2 + KBr + H,0

CH, CHj;

0}
5 CH,=C—CHy + 8KMnO, + 12,50, L

CH, —>5CH3—ﬁ—CH3 +5C0, + 8MnSOy + 4K,S0, + 17H,0
o)
Ni
CH3_C_CH3 + H2 — CH3_CH_CH3

|
0 OH
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139.

CH, COOK

Pt, ° KMnO, (BoaH.), #°
— X > —

HNO;, H,SOy, ° Zn, HCI
—> > X, —>X3

Pt °
+3H,

C\
OK
©/ + KOH LS @ + K,CO,
H,SO,, °
+ HNO; > + H20

NO, NHiCI

+3Zn + 7THCl —> @ +3ZnCl, + 2H,0

\\
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140.

METHUJILUKIIOTEKCAH —»Xl : —_—

COOK
Pt, ¢° KMnO, (BoaH.), ° KOH, °

Fe, HCI
—> X, —> HUTPOOCH30]I ———— X,

Pt °
+3H,

N

C\OK
+ KOH —» @ +K,CO;4

NO,

H,SO,, °
+ HNO; > + H20

NHACI

+ 3Fe + 7THCl —> @ + 3FeCl, + 2H,0
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141.

CH,
Clz, A1C13 CH3C1, Na
— X - X, —>
CH, NO,
© AgNO,
—> —> X
+ J—
NH,CI
Cl
AIC,
+Cl —— 2 + HCI
Cl CH,
©/ + CH;Cl + 2Na ——> ©/ + 2NaCl
CH,4 CHj,
H,SOy,, °
NO,
+ —
NO, NH;CI
CH, CH,
+ + -
NH,CI NH;NO;

@ + AgNO; —> @ + AgCl
CH, CH,
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142.

2NaOH, H20 K2C1’207, stO4
1,1-nubpomMnponax X, >
Cly, Pypacn. NaHCO, CH;—CH,—1
— IIpoIaHoBas Kucjiora ——— > X, X, > X,
Br
| BOJIH. P-p 40
CH;—CH,—CH—Br + 2NaOH >CH3—CH2—C\H + 2NaBr + H,0
¢O
3CH3_CH2_C\H + chr207 + 4H2804 —_—
%O
—_— 3CH3_CH2_C\OH + CI'2(SO4)3 + KzSO4 + 4H20
O P O
z KpAacH. g
CH;—CH,—C +Cl, — CH;—CH—C + HCl1
3 2 \OH 2 3 | \OH
Cl
0) 0)
z z
CH;—CH—C +NaHCO; — CH;,—CH—C + CO, + H,O
3 | ~OH 3 3 | ~ONa 2 2
Cl Cl
CH;—CH CéO + CH;—CH,—I1 — CH;—CH Céo
—(h— - - —(Ch— + Nal
T “ONa ’ ? P NO—CH,—CH;
Cl Cl
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143.

Br
CH3C1, A1C13 CH3B1’, Na
>X1 r o >}<2 >
CH;4
O O 2CH.CH,OH, H,SO,, °
, \C ::: C/ CH;CH,OH, H,S0,, -x,
~ ~N
HO OH
CH,
AICI,
+ CH;Cl ——> +HCI

FeBr;
+Bry ———

CH; CH,4
@ @ + HBr
Br

CH, CH,
+ CH;3Br + 2Na ——> @ + 2NaBr
Br CH3
0)
z
CH C
’ ~oH
tO
5 + 12KMnO, + 18H,S0, —> 5 + 12MnSO, + 6K,SO, + 28H,0
O
CH, C<
OH
oZ° AP
~SOH ~SO—CH,—CH;
H,SOy, t°
+ 2CH;—CH,—0OH =——=
CH;—CH, +2H,0
0 0
~ C\
OH O_CHZ_CH3
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144, £ CH;Cl, AICI, KMnO,, KOH
MeTaH —— X | —» OeH30II > X, -

—> X3 —> O¢eH301

1500 °C _
2CH, ———» HC=CH +3H,

CaKT.’ l‘O
3HC=CH ——>
CH,
AICI,
+ CH;Cl ———> +HCl

O
S
CH,4 c?
~SOK
tO
+6KMnO, + 7TKOH —» + 6K,MnO, + 5H,0

O

C\OK °
+ KOH ——> +K,CO;

N\

144



145.

KMHO4, H2804

AUBUHUIT — 6yTeH-2 5 Xl —
t
NH; (n3056ITOK), ° Mg(OH),
—> XJIOPYKCYCHAas KMCJIOTa > X, > X,
KarT.
CH,—CH—CH=CH, + H, —— CH;—CH=—CH—CH,
5 CH3_CH:CH_CH3 + 8KMnO4 + 12H2804 E—
¢O
—_—> 1OCH3—C\O + 8MnSO, + 4K,SO,4 + 12H,0
H
@) P O
V4 KpacH. Y
CH;—C +Cl » CH,—C + HCI
Cl
A° A
| OH I OH
Cl NH,
A 0

/4
2 THTEN, T MeOm, — ct,—C7 | Mg+ 2H,0

N
NH, Ille 0/,
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146.

Zn, ° KOH(CHHpT.)’ °

1,3-qubpomnponan ——— X; —» |-Gpommpomnan

KMI’IO4, HzSO4
r

—» X X3 —>» a1ecTaT MCTHJIIaAaMMOHUA

CH,—CH,—CH, + Zn —— [> + ZnBr,

Br Br
t.O
+ HBr —> CH3—CH2—CH2—B1‘

. p-p, °
CHMPT. p-P, ¢

CH3_CH2_CH2_B1‘ + KOH
—> CH;—CH=CH, + KBr + H,0

l.O
CH3_CH:CH2 + 2KM1’104 + 3sto4 —_—

0
V
— CH3—C<OH +CO, + 2MnSO, + K580, + 4H,0

O O
z Y
~ — > CH3_C\

CH3_NH2 + CH3_C
OH O NH3_CH3
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147.

KOH cnypr.)» £° H,0, Hg** K,Cry07, HySO4
X, » X, ——> aleTaJIbACIujl >

Ca(HCO3)2
—» X; — > X, —> aneroH

CIIUPT. p-p, £°
c|3H2—$H2 +2KOH » HC=CH + 2KBr + 2H,0

Br Br

Hg?*

0
CH=CH +H,0 — cH,—C7

~

&O
3CH3_C\H + chr207 + 4H2804 —

Q)

V.

— > 3 CH3_C <O + Crz(SO4)3 + KzSO4 + 4H20
H

O O
/ Y/
~oH + Ca(HCO3), — <CH3_C<

2CH;—C

) Ca+ 2CO, +2H,0
O/2

0 o
y £ CHy;—C—CH
<CH3—C< >Ca—> 3 I 3+ CaCo,
2
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148. KOH, ¢°
TOJIyOJI — OEH30aT KAl ———— X, —

Clil
CH;—C—CH;
NaOH
— U30NPONMIIOCH30]T — — X,
H,0

CH,4

c? ©
0K
l.O
+ 6KMnO, + 7TKOH —> + 6K,MnO, + 5H,0

C/
\OK °
+ KOH ——> + K,CO;
CH_CH3
H;PO, |
+ CH,—=CH—CH; ——> CH,
Cl

hS

CH;—CH—CH, |
CH3_C_CH3
hv
+Cl, —— @ +HCI
(Ijl OH
I
CH3_C_CH3 CH3_C_CH3
BOJH. P-P
+ NaOH — > + NaCl
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149.

Brz, hv
3TaH —» X —» X, —— >
KOH(CHHpT.)’ ° KMHO4, stO4, to
—> 2-0poMOyTaHn > X3 > X4

h
CH3_CH3 + C12 —V> CH3_CH2_C1 + HCl1
2 CH3_CH2_C1 +2Na — > CH3_CH2_CH2_CH3 + 2NaCl

hv
CH3_CH2_CH2_CH3 + BI‘2 —_—> CH3_(|:H_CH2_CH3 + HBr

Br

_ 0
CUPT. p-p, ¢ .

Br

tO

5 CH;—CH=——CH—CHj, + 8KMnO, + 12H,S0, —»

0
— 10CH;—CZ__ +8MnSO, + 4K,SO4 + 12H,0

OH
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150.

P, Br, (o)
X —X, » 1,2-nubpoMInponaH —»

H209 H+ chr207, H2804
— X, — > X; » A1[€TOH

CH3_CH:CH2 + Br2 —> CH3_(|3H_CH2

Pt, °

|
Br Br

CH;—CH—CH, +Zn — > CH;—CH=CH, + ZnBr,

I I
Br Br

H,SOy,, 1°

CH;—CH==CH, + H,0O > CH3_(EH_CH3

OH

3 CH3_(|:H_CH3 + K2CI'207 + 4H2$O4 —

OH — 3 CH3_(|_|j_CH3 + Cr2(804)3 + KzSO4 + 7H20

O
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151.

HZO HZOa HgSO4a HZSO4

KMHO4, HzSO4 NaH(jO3
—>» AlCTAJIBACTU/ r X3 - X4 —>» METAaH

CaC2 + 2H20 —> Ca(OH)2 + HC=—=CH

HgSO4, HzSO4 40
49
5CH3_C\H + 2KM1’104 + 31‘128()4_>
e
—> 5 CH3_C\O + 2MHSO4 + Kst4 + 3H20
H
A A
CH3_C\ + NaHCO3 —>CH3_C\ + C02 + H20
OH ONa
//O 1°
CHS—C\ONa + NaOH ——> CH4 + N32CO3
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152.

Cl—CH—CH,

Cl,, hv NaOH pypr.), £ KMnO,, H,SO,, °
X, ——> > X, -

NaHCO3
?

> X, Xy » OCH30I1

hv
+Cl, — @/Cl +HCI
?H_CH3 CIUPT. p-p CH=CH,
Cl + NaOH > +NaCl + H,0

<

Q

O
z
CH—CH C

2 \OH
+ 2KMHO4 + 3H2804 — + C02 + ZMHSO4 + KzSO4 + 4H20

O

Y

cZ A

OH C<

+NaHCO; —» ONa ., 0, + 1,0
//O

Co

ONa £©
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153.

Cr203, ° CH2:CH29 H3PO4 Clz, hv
X — X, » ITUJIOCH30]] ————

C_
KOH, H,0 K,Cr,05, H,S0, T CHs
—> X3 > X, > 0

Cr203, °
CH3_CH2_CH2_CH2_CH2_CH3 —_— + 4.H2
H+ CHZ_CH3
+ CH,=CH, —>
CHZ_CH3 (le_CH?)
hv
@/ +Cl, ———> @/Cl + HCI

(le—CH3 . BOJIH. P-P | L KCl
Cl KOH —— OH

CH—CH,
3 ©/(|)H + K,Cr,0, + 4H,80, —»
C—CH,
—3 ©/(”) + Cry(80y); + K,80, + 7H,0
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154. H2 N30BITOK, Pt KOH (CHI/IpT. p—p), °
X, > X, —> >
B

r

K2C1‘207, stO4
— X5 —» X, » [[MKJIOT€KCAHOH

Pt, %, p
+3H, ———>
Br
hv
+ Br, — > + HBr
Br cnupTt. p-p, °
ko —PLPPP + KBr + H,0
H,PO,, ° OH
+H,0 ——— >

OH O

154



155.

CuO, ¢° K,Cr,04 Ca0O
9TaHOJI > X, X, — X3 —>
H,SO,
H,, Ni

—> AlleTOH ———» X4

o 0
CH3_CH2_OH + CuQ —> CH3_C\H +Cu+ H20

¢O
3CH3_C\H + K2CT207 + 4H2804 —
O
VY
—_— 3 CH3_C <OH + Crz(SO4)3 + KzSO4 + 4H20
@) O
W/ S
2CH3—C< + CaQ —>» <CH3—C< ) Ca + H,O
OH O /2
A £ CHy—C—CH; , .
CH3—C\ Ca —™> I al U3
o) O

Ni
CH;—C—CH; + H, —> CH,—CH—CHj

I
0 OH
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156.

METUJIIIPOIIUOHAT —3» METAHOJI —»HCI
CH;
HNO3, stO4, to Fe’ HCI
—» X | — TOJIyOII > X,
NHACI
@) + 20 @)
g H, ¢ 5 g
CH3_CH2_C< + H20 B S CH3_CH2_C< + CH3OH
O—CH; OH
CH;
AlClL,
+ CH;Cl —— > + HCl
CH; CHj,
H,SOy,, °
+ HNO3 —_— + H20
NO,
CH; CH;
+3Fe + THCl —> @ + 3FeCl, + 2H,0
NO, NHiCI™
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157.

Cl,, hv NaOH, H,0
0eH3011 — X | — TOIYOIl —— X, >

. K,Cr,07, H,SO, y
— > GEH3MJIOBBII CIIUPT » GeH30iHAs KUCIOTA

Cl
@ AICI,
Ol + HCI
Cl CH,

©/ + CH;3Cl + 2Na ——> ©/ + 2NaCl

CH, CH,CI

hv
CH,CI CH,—OH
BOIH. P-p
+ NaOH —m> ©/ + NaCl

CHZ_OH
tO
3 + 2K2Cr207 + 8H2804 —
7’
~SOH
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158. Cl—CH—CH,

Pta to CH2:CH2, H+
X1 o X2 —
chr207, HzSO4 ﬁ—CH:;
> X3 > 0O

Pt, £°
—_— +2H,
H+ CHZ_CH3
+ CH2:CH2 S
CH,—CH; (le—CH3

hv

@/ + Cl2 E @/Cl + HClI

Cle_CH:; BOTH p_p Cle_CH:;

: +
©/ L +KOH —— %5 ©/0H KCl

CH—CH,
3 ©/(|)H + K,Cr,0, + 4H,S0, —»
C—CH,
—3 ©/(”) + Cry(80y); + K,80, + 7H,0
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159.

KMnO,, KOH 2JIEKTPOJIN3 Cly, hv
CH;CHO > X1 1.0 > X, >
2

KOH (cuprt. p-p), t°
— XJIOp3TaH » X3 — 1,2-nubpomataH

hS

40

oz
CH3—CJ | + 2KMnO, + 3KOH ——= CH,—C{_

+ 2K2Mn04 + 2H20

T

O
JIIEKTPOIIU3

2CH;—C K + 2H,0 » CH;—CH; +2CO, + 2KOH + H,

/ N\
O

hv
CH3_CH3 + C12 —_— CH3_CH2_C1 + HCl

CIIUPT. P-p, °
CH;—CH,—Cl +KOH » CH,—CH, + KCl + H,0

CHZZCHZ + Br2 E— CI:HZ_CI:Hz
Br Br
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160.

KMnO, KOH HNO;, Fe, HCI
3TUIIOEH301 X, > X, —> — X5 —> X

H,S0,
CHZ_CH3
5 + 12KMnO, + 18H,S0, —>
cZ°
~OH
—>5 +5C0, + 12MnSO, + 6K,SO, + 28H,0
0 0
C C
OH ~OK
C//O
~OK 0
+ KOH ——> +K,CO;
NO,
+ HNO; —» +H,0
+ J—
NO, NH;CI

+ 3Fe + THCl —> @ + 3FeCl, + 2H,0
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161. H,S0,, 150 °C Br, £, KaT.

nponaHoJ-1 > X X, —» IpOoIuH —>
HOOC
KMHO4, HzSO4, °
> X3 > COOH
HOOC

H2SO4 (KOHII.)
150 °C

CH3_CH:CH2 + BI'Z —_— (:H:;—(I:H—CJH2

Br Br
CIIUPT. p-p
CH3—$H—(|:H2 + 2NaOH -
Br Br
— CH,;—C==CH + 2NaBr + 2H,0
H,C
°, KarT.
3 HC=C—CH; ——> CH,
H,C
H;C
0
5 CH3 + 18KMnO, + 27H,S0, ——>
OH
H,;C OQC/
O
V4
—>» 5 C\ + ISMHSO4 + 9K2SO4 + 42H20
OH
0=\
OH
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162. KOH, ¢° Br,, hv KOH(BOI{H.)’ £

CH,COOK —> X, X, X, —>

KMnO4, HzSO4, °
— CHzO > X4

A £°

hv
CH4 + Br2 —_— CH3BI' + HBr

BOJH. p-p, £°
CH;Br + KOH » CH;0OH + KBr

£ //O
CH3OH + CuQ —> H_C\ + Cu + Hzo
H

0 o
Y/ t
5 H—C_  +4KMnO, + 6H,S0,—= 5CO, + 4MnSO, + 2K,SO, + 11H,0
H
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163.

KOH (crupT. p-p), £° H,0, Hg** X [Ag(NH3),]OH, °
> ’

1,2-nu6pomatan > X, > X,
0 OH).. £° 0
—cn,—c” BaOM» 7y, » cH—c—cH,
(0)
CIIUPT. p-p, £°

(|3H2—(|3H2 + 2KOH » HC=CH + 2KBr + 2H,0
Br Br

_ Hg®" A°
CH=CH + H,0 —™> CH3—C\H

//O
ONH,4

2CH c//O Ba(OH), — A
3T + Ba 2> —> | CH,—C Ba + 2NH, + 2H,0
\ONH4 3 \O , 3 2

@) 0
t CH,—C—CH
<CH3—/ >Ba_’ P 7 T BaCo;
2 @)
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164.

Clz, hv © KMHO4, H2804,
TOIYyOIl — > X, —>»

NaHCO3
— X 2 —_— X3 —

CH; CH,Cl
hv
©/ +Cl, ——> ©/ + HCl
CH,CI CH,—OH
BOJH. pP-p

CHz_OH
tO
5 + 4KMHO4 + 6H2804 — >
@)
cZ
OH
—5 + 4MnSO, + 2K,SO, + 11H,0
A 0
C— 7
OH Co
+ NaHCO3 — ON + C02 + H20
O
7
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165.

_cl
CHL_
Cl
Pt, 1° Cl,, hv KOH(BoH.), t°
renTaH —— X, ———— X, —>

chrzo'], stO4, to CH3OH, HzSO4(KOHH.), to
>X3 >>(4_

CH
Pt, ©° 3
CH3_CH2_CHZ_CHZ_CHz_CHz_CH3 —_— + 4H2

CH3 hV CHC12
+2Cl), ——> + 2HCI
O

z

CHC, BOJIH. p-P, 1° Cl
+2KOH > H +2KCl+H,0

tO

40
C\
3 ©/ H + chr207 + 4H2804 o
@)
C%O

z
~

C
— 3 ©/ OH . c1,(80,); + K,S0, + 4H,0

//O

H,SO (xoH11.), {° Cun_
+ CH;OH = > O=CHs | H,0
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166. Na {°, KarT.
nponaxoin-1 — l-xnopnponal ——= X, —

CH;Cl KMnOy,, HY, 1°
—> 0eH301 > X, » OEH30lHAs1 KUCIOTA
AlClL,

tO

CH3_CH2_CH2_OH + HCI EE— CH3_CH2_CH2_C1 + HzO
2 CH;—CH,—CH,—Cl + 2Na ——
— CH3_CH2_CH2_CH2_CH2_CH3 + 2NaCl

°, Kar.
CH3_CH2_CH2_CH2_CH2_CH3 —_— + 4H2
CH,
AICI,
+ CH;Cl —— > + HCl
CH, oY
~OH
Z.O
5 + 6KMHO4 + 9H2804 — + 6MnSO4 + 3Kst4 + 14H20

166



2020

167.

o
KOH(cnin.)a t
3TUJICH —» X1 » AI[CTUIICH —>

KMnO,4, KOH
X5 » X, —» METaH

CH2:CH2 + Br2 E— (Isz_(I:Hz

Br Br
CIupT. p-p, £°
(|JH2—(|JH2 +2KOH > HC=CH + 2KBr + 2H,0
Br Br
Hg2+ ¢O

CH=CH + H,0 ——> CH;—C |

A A
CH;—C |+ 2KMnO, + 3KOH ——> CH;—C_ * 2K,MnO, + 2H,0

e °
CH3—C{j + KOH ——— CH,+ K,CO;
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168 Na Clz, hv
CH2Br —> Xl —>X2 —

KMnO; O
— CH=CH — X c”
H,SO,, ¢ O—CH,

CHzBr CHZ_CHZ
2 + 2Na —> + 2NaBr
CHz_CHz ]’lV
+Cl, —>

(le_CHZ
—> Cl + HCI
CH_CH2 0
| CIIMPT. pP-p, t
CH—=CH
— +KCl + H,0
CH—CH £0
5 + 8KMHO4 + 12stO4 E—
COOH
— 10 @ + 8MnSO, + 4K,SO, + 12H,0

VY
C<on H,SO,(koHL.), £°
+ CH3OH - >

o
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169. OyreH-1 — X, —> OyTUH-1 —>

KMHO4, stO4, °
— X, —» I'eKCHUH-3 > X4

CH3_CH2_CH:CH2 + Brz e CH3_CH2_(|:H_(I:H2
Br Br

CIIUPT. p-p
CH3—CH2—(I2H—(I1H2 + 2NaOH >

Br Br

— > CH;—CH,—C==CH + 2NaBr + 2H,0
2 CH3_CH2_C:CH +2Na —> 2 CH3_CH2_C:CNa + Hz
CH;—CH,—C==CNa + CH;—CH,—Br —>

s CH3_CH2_CEC_CH2_CH3 + NaBr

tO
5 CH;—CH,—C==C—CH,—CH, + 6KMnO, + 9H,S0, —>

0
— > 10CH;—CH,—C7Z __+6MnS0, + 3K,S0, + 4H,0
OH
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170.

CHy—CH, — X, —> X; —=Na=C=C-Na—>
OH OH
KMHO4, HzSO4, ° O

V.
— X, > cH,—CZ

OH

CHz_

CH, + 2HBr —> (lez—clin + 2H,0

I I
OH OH Br Br

CHZ_

Br

CITUPT. P-p, t°
CH, + 2KOH » HC=CH + 2KBr + 2H,0

Br

0

HC==CH + 2Na—> Na—C=C—-Na+ H,
Na—C=C—Na + 2CH;Br —> CH;—C=C—CH;*+ 2NaBr

tO

5 CH3_CEC_CH3 + 6KMHO4 + 9H2SO4 —>>

0
— > 10CH;—C7 +6MnSO, + 3K,S0, + 4H,0
OH
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171.

Br K2CI'207, stO4, ° O

4 7
CH;—CH,—CH > X, > CH3—CH2—C\ —
“Br OH
H,, Pt
—> X, —» X3 —— CH,;—CH,—CH—CH,—CHj
OH
Br
| BOJH. P-P
CH,—CH,—CH—Br + 2KOH >

%O
— CHy—CH,—C__ +2KBr+ H,0

¢O
3CH3_CH2_C\H + chr207 + 4H2SO4 —_—

0
V/
— 3CH3—CH2—C<OH + Cry(SO,); + K,S0, + 4H,0

O O
2 CH3—CH2_CfOH+ Ba(OH), —> <CH3_CH2_C<O> Ba + 2H,0
2

A\,
CH;—CH,—C__ |Ba = CH3_CH2_?_CH2—CH3 + BaCO,
0/ 5

Pt
CH3_CH2_C_CH2_CH3 + H2 —>CH3_CH2_?H_CH2_CH3

OH
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172. HBr Na
1-6pomMbyTaH —» X| — 2-6poMOyTaH ——

O

KMnO,, H,SO,, °
>X3 4 2 4 - OH
OH

—> X

2

_ (o)
CUPT. p-p, ¢ .~

CH3_CH2_CH2_CH2_BI' + KOH

— CH;—CH,—CH=—=CH, + KBr + H,0
CHy—CHf—CH::CH2+HBr——*%Hh—ﬁ}P—CHf—CH3

Br
2 CH3_$H_CH2_CH3 +2Na —— >
Br — CH;—CH,—CH—CH—CH,—CH; + 2NaBr
CH; CH;
Kar., £° CH;
CH; CH, CHy
CH,
tO
5 @: + 12KMnO, + 18H,SO, —>
CH,
0
“~on
—5 o * 12MnSO, + 6K,50, + 28H,0
7
RN
o)
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173.

—CH,
Pt
OKTaH —/>» X1 o o X2

/
~o-— CH,—CH;
H,, xar.
— Xy ———
NH,

Pt
CH3_CH2_CH2_CH2 CHz_CHz_CHz CH3

H,S0,, 1

@CHz_CH3 + HNO3 —>N024<<:>>7CH2_CH3 + H20
0

5NO, CH,—CH; + 12KMnO, + 18H,S0, —>

0)
— 5 NOz@*Cf + 5CO, + 12MnSO,4 + 6K,SO, + 28H,0
OH
%O HY, ©°
02 C\ + CH3_CH2_OH 4—’
OH
/O
O_CHZ_CH3
/O Kar
NO, Cl +3H, —>
O_CHZ_CH3
/O
N0—CH,—CH;

\

/ N\
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174.

/n KMHO4, stO4, °
CH3_(I:H_CH2 >)(1 »Xz ?

I
OH OH

7
— X;—> CHz—C\OH —X

Cl

CHy—CH—CH, + 2HBr — CH;—CH—CH, + 2H,0

I
OH OH Br Br

CH;—CH—CH, + Zn — CH;—CH=CH, + ZnBr,

I I
Br Br

tO
CH3_CH:CH2 + 2KMnO4 + 3H2804 —>

0
y/
— CH3—C<OH +CO, + 2MnSO, + K,SO, + 4H,0

O P @)
V4 KPAacCH. z
CH3;—C + Cl » CH,—C + HCl
~OH 2 I ? ~SOH

Cl

0 0
VY VY

CHZ—C< +2NH; —> CHQ—C<

| OH | OH

Cl NH,

+ NH,CI
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175.

H,0, xar.
CH;—CH—Cl—/™ X ——> X, —>
¢O
_»CH_; C\ _>X3 _>CH3_C_CH3
ONH, I
O
Cl
| CIIUPT. P-P, °
CH;—CH—CI + 2KOH » HC=CH + 2KCl + 2H,0
KarT. 40
CH=CH + H,0 —™> CH3—C\H
0 o
H
//O
— > CH3—C_ +2Ag + 3NH; + H,0
ONH,

0 o P
2

ONH, ~o

O o
V, t CH,—C—CH
(CH3—C/ > Ba —> 7 || 3 +BaCO;
2 O
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176. OH

Cl
CO,, H,0
— X —> X, —>
KMI’IO4, HzSO4, °
 » > X

Cl

ONa
©,p
+2NaOH ———> + NaCl + H,O
OH

+ C02 + Hzo EE—— @ + NaHCO3
OH OH

KarT.

O
OH
H,SO
204 (1<0Hu.)> n H20
160 °C
©

5 + 8KMnO, + 12H,S0, —

O

ONa

O
AN i
—>35 C_CHZ_CHz_CHz_CHz_C + 8MnSO4 + 4K2804 + 12H20
HO/ \OH
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177.

KMHO4, H2804, °

OH OH
(0] 0]
7 z
— CH,—CH,—C —> X3 —» CH;—CH—C
3 2 \OH 3 | \OH
NH,

CHy—CH,—CH—CH, + 2HBr — CHy—CH,—CH—CH, * 2H,0

OH OH Br Br
CH3_CH2_(I:H_CI:H2 + Zn — CH3_CH2_CH:CH2 + ZnBr2
Br Br

tO
CH3_CH2_CH:CH2 + 2KMHO4 + 3H2804 —_—

0
— > CHy—CH,—C7 __ +CO,+2MnS0, + K,S0, + 4H,0

OH
CH.—CH Céo Cl Prpacr, CH.—CH 040 + HCI
3 2 \OH 2 3 I \OH
Cl
A A
CH;—CH—CZ_ +2NH; —= CH;—CH—CZ_ +NH,CI
| OH | OH

Cl NH,
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178.

CHz_CH3
HNO5, H,SO,, 1°
— X > X, —>
/O
C\
O_CH3
CH,0H
NH,

Pt
QCHz_CH3 — > @CHz_CH:; + 3H2

H,SO,, °
tO
5N02 CHZ_CH3 + 12KMHO4 + 18H2804 —

0
— > Noz@cf +5C0, + 12MnSO, + 6K,SO, + 28H,0
OH
0] HY, ©° 0]
Y , z
OH O—CH;4
0 0
VY Kar. 7
NOz@—C/ +3H, —»NHZA©7C/ +2H,0
0—CHj 0—CHj

/
/
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179.

COONa
CH,=CH,, H*
—_— Xl - X2 —
KMnO,, H,0, 0 °C CH—CH,
— > —> X3 > OH OH
0

%

C<
ONa ©
H+ CHZ_CH3
+ CH,=CH, —>
CHz_CH?, (le_CH?ﬁ
hv
@/ +Cl, —— @/Cl + HCI
(le_CH3 CIIUPT. P-P CH=CH,
Cl +NaOH - +NaCl + H,0
CH:CHZ 0 OC
3 +2KMnO, + 4H,0 ——>
—> 3 (')H (')H +2MnO, + 2KOH
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180. H, (136bITOK), Pt
TeKcaH — X, » [[MKJIOTEKCAH —3

K,Cr,05, H,SO,, £° O
— X, —»Xj >

CI‘203, to
CH3_CH2_CH2_CH2_CH2_CH3 —_— + 4H2
Pt
+3H, ———=
Br
hv
Br BOJH. P-p OH
+ KOH —— > + KBr

OH O

3 + chr207 + 4H2804 — 3 + Crz(SO4)3 + KzSO4 + 7H20
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181 Brz
OyTan —X; —» X, —>

KMHO4, H2804, °
— CH;—C=CH, » X3 —3 [IPONaHONI-2

CH,

AlCl;, £°
CH3_CH2_CH2_CH3 —_— CH3_CH_CH3

CH;
Br
hv |
CH, CH;

Br

CITUPT. p-p, £°
CH3_?_CH3 + KOH r CH3_(|:=CH2 + KBI' + H20

CH, CH,

(0]
5(:H2:(|3—CH3 + 8KMnO, + 12H,S0, ——»

CH;
— 5CH;—C—CHj, + 5C0O, + 8MnSO, + 4K,S0, + 17H,0
(II)
CH;—C—CH; + H, N CH;—CH—CH,

|
0 OH
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182.

Coprs t° H,, Pt Clz, hv
ameTuiieH —— > X, — > X, —>»

[ j/CI KOH (crmupT. p- p) KMnOy, H,0
—_— > X5 X4

CaKT.’ to
3HC=CH —/——>
Pt
+3H, ———>
Cl
hv
+ Cly, —— > + HCI
Cl COUupT. p-p, £°
+koy PT- PP, »@ +KCl+ H,0
OH
OH

182



183.

CHz_CH3
Cly, hv KOH (cniupt. p-p) KMnO,, H,O
—> X > X, >

CH—CH, .
2HBr Mg, ¢
2 OH OH — Xy —>X,

CHZ_CH3 (I:H—CH3
hv
@/ +Cl, ———> @/Cl + HCI
?H_CH3 CrupT. p-p, CH=CH,
Cl +KOH > +KCl+ H,0
CH=—CH, 0°C
CH_CH2
— 3 (')H (')H +2MnO, + 2KOH
leH—(Isz CH CH2
@OH 10 omme — @ 17 om0
(IjH—(IjHZ © CH:CH2
©/ Br Br ‘Mg O/ + MgBr,
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184, KMnOy4, H,SO,4
CH, > X, » 3TaHAaJIb >
NaOH
—> X, —> X; —> 3Ta
1500 °C —_
2CHy ——— > HC=CH + 3H,
HgSO4, H2804 40
40
SCHy—CX | +2KMnO, + 3H,80,—>
40
—>5 CH3_C\OH + ZMnSO4 + KzSO4 + 3H20
A A
CH;—CZ_ +NaOH—»CH;—C__ +H,0
OH ONa
443 JIEKTPOIIN3
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185.

H,, Pt
CH, —> X, =X

O/Cl KOH (criupT. p-p) (:[OH
—_— >X3 o
OH

CaKT.’ to
3HC=CH —/————>
Pt
+3H, ———»
Cl
hv
+ C12 _— + HCl1
Cl COUPT. P-Dp, °
+KOH —2— PP »O +KCl+H,0
OH
OH
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186. H,, Pt H2SO4(KOHH.)
X, —> nponaHoi-1 >
180 °C

130. KOH ¢rypr. ), 1°
—> nponanauon-1,2 —»X, » [IPOTNH

X, >

40 Pt
CH3_CH2_C\H +H, —> CH;—CH,—CH,—OH

H2SO4(K0HH.)
180 °C

CH3_CH2_CH2_OH > CH3_CH:CH2 + H20

0°C
3CH;—CH=CH, + 2KMnO, + 4H,0 ——

— 3 CH3—CH—(|3H2 +2MnO, + 2KOH

OH OH
CH3—CH—CH, + 2HBr —> CH;—CH—CH, + 2H,0
OH OH Br Br
CIIUPT. p-p, 1°

CH3—(|JH—(|JH2 + 2KOH >

Br B
"' > CH;—C==CH + 2KBr + 2H,0
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187.

H,S04 (xon) n36. HBr
X, —> X, >
180 °C

—> 1,2-qu6poMaTaH —= X; —> aleTUIIEHU] cepedpa

9TaHOIJI

H2SO4 (xoHII.)

CH3_CH2_OH
180 °C

> CH,=CH, + H,0

0°C

3CH2:CH2 + ZKMHO4 + 4H20 —> 3 CH2_CH2 + 2M1’l02 + 2KOH
OH OH

OH OH Br Br

CIIUPT. pP-p, 1°
CH,—CH, + 2KOH > HC=CH + 2KBr + 2H,0

Br Br
HC=CH + 2[Ag(NH;5),]OH —> AgC—=CAg + 4NH; + 2H,0O
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188. C2H4, H3PO4 Clz, hv
CHs—COONa — CH X, X, —>

CH:CH2

KMnO4, H2804, °
— >X3

//O

C<
ONa
+ NaOH —> + Na,CO;,
H;PO, —CH;
+ CH,=CH, ————>
CHZ_CH3 (le_CH?)
hv
@/ +Cl, ———> @/Cl + HCI
?H_CH3 CIIUPT. p-p CH=CH,
©/Cl + NaOH > @/ + NaCl + H,0O

CH:CH2

l.O
+ 2KMHO4 + 3H2$O4 — >

0
cZ
OH

— + C02 + ZMHSO4 + KzSO4 + 4H20
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189 Hz, Pt Clz, hV OH K2Cr207
reKCaH —3 OCH3011 > X, X, —> — X,
H,SO,

°, KarT.
CH3_CH2_CH2_CH2_CH2_CH3 —_— + 4.H2

Pt
+3H, —— >

Cl
hv
cl BOJIH. P-p OH
+ KOH —— > + KClI

OH O

3 + K2CY207 + 4H2804 —>»3 + Cl‘2(SO4)3 + Kst4 + 7H2O
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190. COONa

C,H,, H,PO
X, 2H4, M3 4>X2—>

Cl—CH—CHj

KOH 0 KMnO,, H
@ OH (cmuprt. p-p), £ X, nOy, HySOy, 1° -x,

A

C<
ONa
+ NaOH L + Na,CO;
H;PO, —CH;

+ CH,—=CH, ———>

CHZ_CH3 Cle_CH?)

hv
@/ +Cl, ——> @/Cl + HCI

CH—CH

| CH; CIIUPT. P-p CH=CH,
Cl +KOH > +KCl+ H,0

CH:CH2

Z.O
+ 2KMHO4 + 3H2$O4 — >

40

C
~SOH

— + C02 + ZMHSO4 + KzSO4 + 4H20
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191.

Zn HCI, ° KMnO,
X — LUKIONPONaH > X, — Nponanon-1 ————
H,SO,, °

— X3 — U30MPONUJIOBBIN 3PUP MPOMUOHOBOM KUCIOTHI

(lin—CHz—(lin +7Zn —— D + ZnBr,

Br Br
0}
D + HCl —— CH,—CH,—CH,—Cl
BOJIH. P-P

0

t

0

VY

— 5CH3—CH2—C<O + 4MnSO, + 2K,SO, + 11H,0
H

/O H+, to
CH3_CH2_C\ + CH3_CH_CH3 Z
OH
OH
. A
~<—— CH;—CH,—C_ H,0

+
CH,
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192.

chr207, H2804
OTHUJIAT HATpUA r Xl » DTAdHAJIb —>»

n30. Br2
— X, X, > 1,2,3,4-reTpabpomMOyTaH

CH;—CH,—ONa + H,O —— CH;—CH,—OH + NaOH
3 CH3_CH2_OH + chr207 + 4H2$O4 —

¢O
~

—>»3 CH3_C + Crz(SO4)3 + KzSO4 + 7H20

O :
z Ni, #°
CHg—C\H +H; —— CH;—CH,—OH

Kar., t°
2CH3_CH2_OH —>CH2:CH_CH:CH2 + 2H20 + H2

CH,—CH—CH=CH, + 2Br, —»?Hz—(IIH—(IZH—(IiHZ
Br Br Br Br
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193.

Ca(OH)z, H20, °

CH;COOCH; > X > X, —>
KM]’IO4, Hzo
—> [IpOMNaHoiI-2 > X, » [IpOoNaHaAnoiI-1,2
O o O
V t g
2CH3—C< + Ca(OH), —> <CH3—C< > Ca +2CH;—OH
O—CH; O/2
AP £, CHy—C—CH; |, o
CH3—C\ Ca —™> I aCOy
O /2 O

CH;—C—CH; + H) —> CH;—CH—CHj
5 b
H,SO,
180 °C

CH3_?H_CH3
OH

> CH;—CH=CH, + H,0

0°C
3CH;—CH=CHj, + 2KMnO, + 4H,0 —>

—> 3 CH3—CH—(|IH2 + 2MnO, + 2KOH
OH OH
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194.

1
? ZKOH, HzO chr207, HzSO4
CH3_CH2_CH_C1 >><1 >

%O Cly, Prpacn. NaHCO;, CH;—CH,—B

—_— CH3_CH2_C\ —>X2 —»}(3

> X,

Cl

| BOJH. P-p
CH;—CH,—CH—Cl +2KOH

%O
— > CH3_CH2_C\H + 2KC1 + H20

&O
3CH3_CH2_C\H + KzCI‘zO*] + 4stO4 —

0
V/
—— 3CH;—CH,—C <OH + Cry(SOy); + K,SO, + 4H,0

@) P 0]
z KpAacH. z
CH;—CH,—C +Cl, —> CH;—CH—C + HCI
Cl
0) 0)
z z
CH,—CH—C +NaHCO3; — CH,—CH—C + CO, + H,O
3 | \OH 3 | \ONa 2 2
Cl Cl
éo
CH3_CH_C\ + CH3_CH2_BI' —
| ONa
Cl
éo
— CH;—CH—C + NaBr

(l; 1 ~O0—CH,—CH,
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195.

CH,
Cr203, ° Clz, A1C13 CH3C1, Na
renTaf > X, > X, —
COOH ¢l
2CH,O0H, H,SO,, £°
— X3
COOH
Cr203, ° CH3
(jH?,_(:Hz_CHz_C:Hz_(jI_Iz_CHz_(:H:;—> + 4H2

CH; CH,
AlCl;
+Cl, ———> + HCI
Cl
CH; CH;
+ CH;Cl + 2Na ——— > @ + 2NaCl
CH;

Cl
0
=z
CH C
. ~OH
tO
5 + 12KMHO4 + 18H2804 —> 5 + 12MHSO4 + 6Kst4 + 28H20
0
CH, cZ
OH
7P 70
~SOH ~SO—CH,
H,SO,, t°
D e ——
+2CH;0H m—> +2H,0
A9 A9
C\ C\
OH O—CH;,
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196.

COOK

Pt, ° KMnO, (BoaH. p-p), °
LUKJIOTeKCaH » X | — TOJIyOIl > —

HNO,, H,S0,, °
>X1 >X2

Pt, °
— +3H,
CH,
AICI,
+ CH;Cl ——> + HCI

CH; %O
C
£° ~OK

0
C<
OK °
O on e Qo
H,SO,, £° NO,
+ HNO, - + H,0
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197.

Cl,, hv HNO3, H,SOy, ©°

CH, —2 X1_>© 3, 19Uy
Fe HCI AgNo3

X3

NHACl

hv
CH,4

AICI,
+ CH;Cl ——> + HCl

CH,4 CHj,

H,SO,, °
+ HNO; > +H,0

NO,

NO, NHiCI

+ 3Fe + 7HCl —> @ + 3FeCl, + 2H,0

CH,
+ - + -
NH,CI NH,;NO;
+ AgNO3 — > + AgCl

CH, CH,
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198.

CHZ_OH
Clz, hv
TOJIYOJI —>X1 — —
NaHCO3
> X2 t X3 —>

CH; CH,Cl
hv
©/ +Cl, ——> ©/ + HCl
CH,CI CH,—OH
BOJH. pP-p
©/ +KOH ——mmm> ©/ + KCl

CHz_OH
(0}
5 + 4KMHO4 + 6stO4 —
7P
~SOH
—5 + 4MnSO, + 2K,S0, + 11H,0
A 0
cZ 7
OH Co
+ NaHCO3 — ONa + COz + H20
O
7
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199.

KOH (criupt. p-p), £° H,0, Hg>*

1,2-quépomaTan > X > X, —»
Py Ba(OH),, £° £
— CH;—C_ —— > X; — CH;—C—CHj
ONH, (%
CIUPT. p-p, 1°
(lez—cle2 +2kOH — 2P0 o ye=cH + 2KBr + 2H,0
Br Br
_ Hg®" A
//O
ONH,

O tO O

Y 7

2CH;—C__ +Ba(OH), —| cH;—cZ_ | Ba+ 2NH; +2H0
ONH, O/

O 0
©* CH;—C—CH
<CH3—C/ >Ba — 3 + BaCO;y
N

O/> @)
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200.

2H2, Pt Brz, hv
oyrtaguen-1,3 » X | —» 2-METUJIIPOIIaH ——
KOH (cnuprt. p-p), t°
>X2 ( p p p) >X3 >CH3_ﬁ_CH3
o
Pt
AlCl;, £
CH3_CH2_CH2_CH3 —_— CH3_CH_CH3
CH,
Br
hv
CH3_CH_CH3 + Br2 e CH3_C_CH3 + HBr
CH; CH;
Br
| CIUPT. pP-p, t°
CH3—(|3—CH3 + KOH > CH3—(|3=CH2 + KBr + H,O
CH,4 CH;

0}
5 CH2:(|3—CH3 + 8KMnO, + 12H,S0, ——»

CH,
0)
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201.

2HCI1
MeTaH —» X, —— |, 1-quxyiopsran —
Cu(OH),, ¢°
2 > X, » XJIOPYKCYCHasl KUCJIOTa

1500 °C _

CH=CH + 2HC] —> CH3—$H—C1

Cl

BOJH. P-p, 1° 0
CH;—CH—CI + 2KOH —————> CH3—C\H + 2KCIl + H,0

I

Cl
0 L0

+2Cu(OH), — CH;—C

H “OH

/O PKpaCH. 40

/
CH,—C +Cl, —— > CH,—C + HCI
3 \OH 2 2 \OH
Cl

V/
CH,—C.

4 + Cu,0 + 2H,0
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2021

202.

KMHO4, Hzo, ° CH3_CH:CH2
TOJIyOJI » X | — 0eH30]1 >

— X, — > X5 —> 2.4,6-TpudbpompeHon

CH,

//O
° “~ok

C/
\OK °
+ KOH ——— + K,CO;,
H;PO, |
+ CHy,=CH—CH; ———> CH,

Yo

OH
H,SO,
@CH—CH3 +0) — > + CH3;—C—CHj4
C|3H3 (!
OH OH
Br Br
+3Br, ——— > + 3HBr

Br
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203.
CeHg

CH3_CH:CH2 —>X1 — > —_—

KMHO4, HzSO4, °
— X, —> > X,

CH—CH;
H,PO,
+ CH,=CH—CH; ——»
H,S0,
(le CH; + Oy ——> + CH3—T|J—CH3

CH, O

OH
~ H2804 (koHII. ) + H.O
160 °C 2

0

t
+ 8KMHO4 + 12H2$O4 —

OH

) ><©>

O O

; AN 4
5 C_CHZ_CHz_CHz_CHz_C + 8MnSO4 + 4K2804 + 12H20
HO/ \OH
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204.

?HZ_CHZ_CHz_CH?’ > Xl > CH3_C|:H_CH2_CH3 —_—
Br Br

CH3 KMnO4, stO4, £°
CH

3

CITUPT. p-p, 1°
CH;—CH,—CH,—CH,—Br + KOH >
— CH3_CH2_CH:CH2 + KBr + H20
CH3_CH2_CH:CH2 + HBr — CH3_(|:H_CH2_CH3
Br
2 CH3_$H_CH2_CH3 +2Na ———»

Br — CH;—CH,—CH—CH—CH,—CH; + 2NaBr

CH; CH;
Kar., £° CH;
CH3_CH2_CH_CH_CH2_CH3 —_— + 4H2
CH, CH, CH,
CH,
tO
5 @ + 12KMHO4 + 18H2804 —>
CH,
%O
“~on
—>» 5 OH + 12MHSO4 + 6K2804 + 28H20
=N
(0]
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205.

IUKJIONpoNnaH — X | —3 OpoMUJ IPONHIAMMOHUST —

HNO2 K2C1‘207, H2804, °
— XZ —_—— X3 » [IPOIIaHAJIb

(0]
D + HBr ——» CH;—CH,—CH,—Br
CH3_CH2—CH2—B1‘ + NH3 — CH3—CH2_CH2_NH3B1‘
CH3—CH2—CH2—NH3B1‘ + NaOH —>
CH3_CH2_CH2_NH2 + HN02 —
— CH3_CH2_CH2_OH =+ N2 + Hzo
3 CH3_CH2_CH2_OH + chr207 + 4stO4 —

0

V

— > 3CH;—CH,—CZ  +Cry(SO,); + K,80, + 7TH,0
H
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206.

NaC=CNa —™»X| —> CH3—?H—C1 —>
Cl

Ba(OH)Z(p_p)
— > Xz e CH3COONH4 >X3

NaC=CNa + 2H,0 —> HC=—=CH + 2NaOH
CH=CH + 2HC]I —> CH3—(|3H—C1

Cl
BOJIH. P-p, 1° 0
CH3—(|3H—C1 +2KOH ———88 > CH3—C\H + 2KCl + H,0
Cl
//O £

CH;—C_  +2[Ag(NH;),JOH —>
H

o)
V.
—> CH;—C_  +2Ag+3NH; +H,0
ONH,
0
2 CHg—C\ONH + Ba(OH), — (CH;C00),Ba + 2NHj; + 2H,0
4
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207.

CH;
Fe, HCI Ca(OH),
renTaH — X > X, > X3 —> —>X,
NH;NO;
Cr203, ° CH3
CH3_CH2_CH2_CH2_CH2_CHz_CH3 > + 4H2
CH, CH;
H,SO,, °
+ HNO; - + H,0
NO,
NO, NH;Cl
+ 3Fe + 7THCl —> @ + 3FeCl, + 2H,0
CH,4 CHj;
NH;Cl NH;NO;,
+ AgNO; —> + AgCl
CH; CH;
NH;NO;, NH,
2 + Ca(OH), —> 2 + Ca(NO;3), + 2H,0
CH; CH;
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208. CH,4

Fe, HCI
oyran — X; —» CH;—C—CH; ———— >

NO,

CH,4
NaOH
»Xz »CH:;_C_CH:; —>X3

NH;F

AlCls, £°
CH3_CH2_CH2_CH3 _— CH3—(|3H—CH3

CH,

CH,
©,p |
CH3_(|:H_CH3 + HNO3 — > CH3_C|3_CH3 + HzO
CH; NO,

CH,4 CH,4

CH;—C—CHj + 3Fe + 7THCl — CH;—C—CHj + 3FeCl, + 2H,0
NO, NH;ClI
c|:H3 CH;

CH;—C—CH; + AgF — CH;—C—CH; + AgCl

NH,ClI NH;F
CH,4 CHj,

CH3_C_CH3 + NaOH —> CH3_C_CH3 + NaF + H20

NH;F NH,
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209.

NH; HNO,
l-xmopnponaH ——— X | — H-IIPONHUJIAMUH ———

X
—_— Xz —_— HpOHaHOBaH KHUCJIOTAa —>X3

CH;—CH,—CH,—NH,Cl + NaOH —>

— CH3_CH2_CH2_NH2 + NaCl + H20
CH3_CH2_CH2_NH2 + HNOz —

—> CH;—CH,—CH,—OH + N, + H,0

0

t

0
VY
— SCH3—CH2—C<OH + 4MnSO, + 2K,SO, + 11H,0
/O H+, tO
CH3_CH2_C\ + CH3_CH2_CH2_OH Z
OH
0
Y
—= CH3—CH2—C< +H,0

O_CHz_CH2_CH3

209



210.

KMHO4, HzSO4, °
(penosr — X, — HHUKIOreKCceH =

— X, —> X5 —> OyTaH

OH OH
KarT.
+3H, ———
OH
H,SO
290%4 (1<0H11.)> n HZO
160 °C
tO
5 + 8KMnO, + 12H,S0, —»
O
N y
—>5 /C_CHZ_CHz_CHz_CHz_C\ + 8MHSO4 + 4K2804 + 12H20
HO OH
O
N y
C—CH,—CH,~CH,—CH,—C_ +2KOH —>
HO OH
O
N /
C—CH,~CH,~CH,—CH,—C__ +2H,0
KO OK
0) O
N\ Y °
>C—CH2—CH2—CH2—CH2—C< +2KOH —>
KO OK

—> CH3_CH2_CH2_CH3 + 2K2CO3
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211.

CH; KMnO, (BoaH. p-p), t°
X, — X, —>
Cl,
— — X;—

CH,

//O
£ “~ok
+ 2KMnO, —> + 2MnO, + KOH + H,0

O

C<
OK fo
+ KOH ——> +K,CO;,
Pt

Cl
hv
Cl
20/ +2Na—><:>—<:> +2NaCl

N\
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212.

CHZ_CH?) CH:CH2
KOH (ciupt. p-p) KMnO,, H,SOy, °
> X, > >
//O
Cl
O_CH3
CH;0H

—>X2—>X3 —_—

NO,
CH,—CHj, CH—CH;
- hv |
+Cl, ——> Cl + HCl
/ (EH_CH3 CIIUPT. P-P, ° CH=CH,
Q Cl +KOH > +KCl + H,0

CH:CH2

tO
+ 2KMI]O4 + 3H2$O4 —>>

(@)
cZ
OH
//O

7P
~SOH C\OH
H,SOy, °
+HNQ; ——> + H,0
NO,
O
A %
~OH ~O—CH
3
+ CH;0H —> +H,0
NO2 NOZ
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213.

KMHO4, H2$O4, °

COOH

NaOH (p-p) NaOH, °
NO,

CHZ_CH3
AICI
+ CH;—CH,—Cl ——> +HCI

CHZ_CH?,
5 + 12KMnO, + 18H,SO, —>
o2’
~SOH
—> 5 + 5CO, + 12MnS0O, + 6K,SO, + 28H,0
c 40 . //O
\OH ~OH
H,SOy,, °
NO,
7 7
~OH “ONa
+ NaOH —> ©\ + H,0
NO, NO,
C//O
“ONa

tO
+NaOH —> ©\ + Na,CO;,
NO, NO,
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214,

Brz KMHO4, H2804, °
n300yTaH — X — CH;—C=CH, >

CH,

—» X, — X3 — AMU30NPONUIOBEIH 3pup

Br
hv

CH3_CH_CH3 + Brz —_—> CH3_C_CH3 + HBr

CH, CH;

Br

CIIHPT. P-p, £°

CH3_(E_CH3 + KOH o CH3_(E=CH2 + KBr + Hzo

CH,4 CH;

5CH,—C—CH; + 8KMnO, + 12H,S0, LA
L,
— 5CH;—C—CH; + 5CO, + 8MnSO, + 4K,SO, + 17H,0
g
CH;—C—CH; + H, N CH,—CH—CH,

I
0 OH

CH3_CH_CH3
H,SOy,, t°
2CH;—CH—CH; —————> (l) +H,0
OH CH,—CH—CHj
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215. Cl, KMnO,, H,SOy,, °
IUKJIONEHTAH —— 3= X | — 3 [[UKJIONCHTCH >

— X, > X, » [[pOIIaH

:> +Cl, LS E>—01 +HCI
CITUPT. p-p, £°
Cl + KOH > + KCI + H,0
tO
5 + 8KMHO4 + 12H2$O4 —

@) O
N /
—> 5 /C_CHz_CHz_CHz_C\ + 8MHSO4 + 4K2$O4 + 12H20
HO OH
@) O
N\ Y
HO OH
@) O
Y,
— >C—CH2—CH2—CH2—C< +2H,0
KO OK
) O N
t
\C_CHZ_CHZ_CHZ_C{ + 2KOH — > CH3_CH2_CH3 + 2K2CO3
KO OK
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216.

H,0
3TCH —>X1 —»){2 —_—

KMnOy,, H,SOy, £° Cly, PKpaCH.
—> OyTeH-2 > X3 > X4

H-‘r
CH2:CH2 + H20 —_— CH3_CH2_OH

Kar., t°
2CH3_CH2_OH —>CH2:CH_CH:CH2 + 2H20 + H2

KarT.
CH,—CH—CH=CH, + H, — CH;—CH=—CH—CHji

tO

5 CH;—CH=—=CH—CHj; + 8KMnO, + 12H,S0, —

0
VY
— IOCH3—C<OH + 8MnSO, + 4K,SO, + 12H,0

40 PKpaCH. 40

CH;—C + Cl » CH,—C + HCl
37 Non 2 | 2" Non
Cl

216



217.

Ca(HC03)2
IIpOIIaHOBAs KUCIIOTA > X

| — MMEHTAHOH-3 —>»

KMHO4, HzSO4, °
—» X, —» IIEHTCH-2 > X3+ Xy

40

2 CH3—CH2—C\OH + Ca(HCO3), —

—> (CH3CH2COO)2C3 + 2C02 + 2H20

tO
(CH;CH,C00),Ca —> CH3—CH2—ﬁ—CH2—CH3 + CaCOj
0

Pt
CH3_CH2_C_CH2_CH3 + Hz —_— CH3_CH2_CH_CH2_CH3
O OH
H,SO0,, £°

CH;—CH,—CH—CH,—CH; ——— CH;—CH=CH—CH,—CH; + H,0
OH

tO

5 CH;—CH=CH—CH,—CH, + 8KMnO, + 12H,S0, —

0 0
V
—> scH,—c”Z R CH,—CH,—C7 opy " SMSO4 +4K,SO, + 12H,0
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H

_>X2 _>X3 _>CH3_CH2_ﬁ_CH2_CH3
@)

l,O
CH3_CH2_CH2_OH + CuQ —>

40
_>CH3_CH2_C\ + Cu + HzO
H

A° £°
CH;—CH,—C{_ + 2[Ag(NH;5),]OH —>
H

— » CH.—CH C4O 2Ag + 3NH. + H,O
—CH,— +2Ag + +
3 2 \ONH g 3 2

4

0
4

—» (CH;CH,COO),Ca + 2NH; + 2H,0

tO
(CH;CH,C00),Ca —> CH3—CH2—ﬁ—CH2—CH3 +CaCO;
0
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2109.

CHz_CH2_CH2 _>X1 — > CH3_CH2_CH2_C1 —

Br Br
KMHO4, HzSO4, ° 40

— X, >X3—>CH3—CH2—C\OO

Br Br
to

BOJIH. P-p

(0]

t
5 CH3_CH2_CH2_OH + 4KMHO4 + 6H2804 —

0
Vs
——> 5CH;—CH,—CZ__ +4MnSO, + 2K,S0, + 11H,0

40

OH
OH
40
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220.

Cl OH
KOH (BoJH. p-p) H,S0,, 1°
Cl > X > EEEE—"
OH
CH;CH,COOH (u136.)
> X2 >X3
OH

Cl . 0
< BOJH. P-P, {
C Cl +2KOH ——— +2KCl + H,0

0] OH
7 Kar.
C +Hy —> O/
OH
H,SOy, °
R + H,0
OH
3 + 2KMnO,4 + 4H,0 ——> 3 + 2MnO, + 2KOH
OH
OH
40
(j: + 2 CH3_CH2_C\ —>
oH OH

0
|

O_C_CHz_CH3
—>> + 2H20
O_ﬁ_CHz_CH3

O
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221.

Br2
IIpoIia”d —>Xl —»I/IBOHPOHI/IH6GH3OH —

HCOOH, H,SO,, °
—» X, — [UKJIOTEKCAaHOJI > X,

hv
CH3_CH2_CH3 +Br2 — > CH3_CH_CH3 + HBr

Br
Kar. |
B

r

OH
H,S0,
CH; g
OH OH
KarT.
+3H, —— >
OH

0
¥/
+ HCOOH — H—CZ O +H,0
0
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222.

NaOH, H,0, ¢°
HU30IMPOIUIOEeH30aT X, —

KMHO4, H2SO4, °
— [[POIEH > X, > X3 » 3TaH

//O

C\ (0}
O—CH—CHj,4 t
| + NaOH —>
CH,

//O

C<
5 ONa + CH3—?H—CH3
OH

H,SO0,
180 °C

OH

> CH3_CH:CH2 + H20

0

t
CH3_CH:CH2 + 2KMHO4 + 3H2804 —

0
V7

— CH3—C<OH +CO, + 2MnSO, + K,SO, + 4H,0

A° A
CH,—CZ_ +KOH —»CH;—CZ_ +H,0

OH OK
//O SIEKTPOIIN3

2 CH3_C\OK + 2H20 > CH3_CH3 + 2C02 + ZKOH + H2
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223.

Br2
NPOMUOHAT KaJust — X | — N300yTaH —— 3=

KMI’IO4, HzSO4, °

—» X, > X5 >CH3—(If_CH3
0)
//O 3JIEKTPOJIN3

— CH;—CH,—CH,—CH; + 2CO, + 2KOH + H,

AlCl;, #°
CH;—CH,—CH,—CH; —— > CH;—CH—CH;
CH;
Br
hv

CH3_CH_CH3 + BI‘2 ] CH3_C_CH3 + HBT

CH3 CH3

Br

CITUPT. p-p, £°

CH;—C—CH; + KOH > CH3—(|3=CH2 + KBr + H,O

CH; CH;

(0]
5CH2:C|3—CH3 + 8KMnO, + 12H,50, ——»

CH,
O
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224,

NaOH, H,0, ¢°
MMPOIMUIOEH30aT X, —>

KMnO,4, KOH
— [IpOIaHaJb » X, —» X3 — 1u300yTan

//O

Co
O_CHZ_CHz_CH3 Z‘O
+ NaOH —/>

//O

C<
— ONa + CH3_CH2_CH2_OH

Z.O
CH3_CH2_CH2_OH + CuQ —>

40
— CH;—CH,—C + Cu + H,0
3 2 N 2

0
CH;—CH,—C |+ 2KMnO, + 3KOH ——>

¢O
e CH3_CH2_C\OK + 2K2MHO4 + 2H20

//O

3JIEKTPOJIH3
>

— CH;—CH,—CH,—CH; + 2CO, + 2KOH + H,

AlICLs, °
CH3_CH2_CH2_CH3 EEEE—— CH3_CH_CH3

CH,
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225.

Br
H,, Pt KOH oy £°
X = > X, : O/ (crpt. p-p) >

OH

- X3 - (:[ Na (M30BITOK) X4
OH

Pt
+3H) ———»

Br
hv
_|_ Brz —_— + HBI‘
Br 0
O/ L KOH —ZPT- PP ! »O + KBr + H,0

OH
3 @ + 2KMnO, + 4H,0 —> 3 (j: + 2MnO, + 2KOH
OH
OH ONa
(j: + 2Na —><j: +H,
OH ONa
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226. KMnO4, H2804
Ag,C,—> X —> 3TaHallb >

NaOH
— X, » X, —» JTaH

AgC=CAg + 2HCl ——— CH==CH + 2A¢Cl

HgSO4, stO4 40

&O

SCH;—C | +2KMnO, + 3H,50,—>
0
—>» 5 CH3_C\OH + ZMHSO4 + K2804 + 3H20
7 7
CHy—C7_ +NaOH—»CH;—CZ_ +H,0
OH ONa
//O SIIEKTPOIIN3
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2217.

Brz
Q‘CHs > X ’OTC}B_’
OH

OH

KMnO,, H,O OH CH;COOH (u3651TOK)
— X, > > X,
CH;

BOIH. p-p
CH3 + NaOH —— > CH3 + NaBr
Br OH

i>T H,SO0,, ©°
CH; ————> CH, + H,0
OH
OH
) x>
3 CH; + 2KMnO,4 + 4H,0 —>3 + 2MnO, + 2KOH
CH,4

\\ CH;
OH CH3

OH o \\
+2CH;COOH —> +2H,0
CH,
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228.

Bl‘2
(I:Hz_CHz_CHz_CHz_(I:H_CH3 _>X1 —>X2 — >

Br Br
Cl

KMHO4, H20 Cl
— (:H3 ' X3 >
CH,

(Isz_CHz_CHZ_CHZ_CI:H_CH3 + Mg _>E>7CH3 + MgBI'Z
Br Br

hv
QCH3 + Br, —> CH; + HBr
Br
CIIUPT. p-p
OTCH3 + NaOH - CH; + NaBr + H,O
Br

OH

OH
3 @*C& +2KMnO, + 4H,0 —>3 +2MnO, + 2KOH

CH,
OH Cl
X ama—[ X
+2HCl —> +2H,0
CH, CH,4
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229.

Zn
1,3-qubpomnponan — X | —» X, —>
KMHO4
— [IpONaHoJI-1 > X ; — U30TPONUIIITPOITUOHAT
H,SO,, °

(leZ_CHZ_CHZ +7n ——> D + ZnBr2

Br Br
0
D + HCl —— CH,—CH,—CH,—Cl
BOIH. P-p
CH;—CH,—CH,—Cl + KOH ————» CH,—CH,—CH,—OH + KCl

0

t
5CH;—CH,—CH,—OH + 4KMnO, + 6H,S0, —>»

0
VY
—>5 CH3—CH2—C<O + 4MnSO, + 2K,SO, + 11H,0
H
/O H*, ©
CH;—CH,—CZ_ + CH;—CH—CH; ==
OH
OH
_ A0
- CH3—CH2—C\ +H,0
O—?H—CH3
CH,
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230.

KMnO4, HzSO4, t°

LIUKJIOTEKCEH X, — X, —»
HNO; (p-p), £°
—> OyTaH > X3 — CH3—CH2—C|?H—CH3
NH,
tO
5 + 8KMnO, + 12H,SO, —>
O\ //O
— 5 /C_CHZ_CHz_CHz_CHz_C\ + 8MHSO4 + 4K2804 + 12H20
HO OH
O\ //O
/C—CHZ—CHQ—CHZ—CHZ—C\ +2KOH —/>
HO OH
O\ //O
—_—> /C—CHZ—CHZ—CHZ—CHZ—C\ + 2H,0
KO OK
O O
X Y ©
KO OK

—> CH3_CH2_CH2_CH3 + 2K2CO3

ZO

NO,
°, Kar.
NO, NH,
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231.

CH; H, (u36B1TOK), Pt CH;
’ Xl —_— Br

H
KMnOy, H,O CHs CH;COOH (u306bITOK)
—> X, > OH > X,

OH
CH; Pt CH,4
+ 3H2 e
CH
3 . CH;
+ Br, —> Br +HBr
H
CHs CIIUPT. P-P CH,
Br + NaOH > + NaBr + H,O
CH;
O/ + 2KMnO, + 4H,0 —3 CEOH +2MnO, + 2KOH

CEOH + 2CH;COOH —> Of O/ // +2H,0

CH3
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232.

0eH3011 — X | — X, — CTUPOJ — X; —» METUJIOEH30aT

H3PO4 CHz_CH3
\%
@/ +Cl, —— @/Cl +HCI
(EH_CH3 CIIUPT. P-Pp CH=CH,
Cl + KOH > +KCl + H,0

—CH,
tO

+ 2KMHO4 + 3H2804
0

C z
~OH
—_— + C02 + ZMHSO4 + KzSO4 + 4H20
(/o A
~ + C
OH " ~O—CHj
+ CH;—OH =—= +H,0
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233.

H,, Pt HZSO4(K0HL[.)
1,1-ruébpoMnponasH —e X, —X, » [IPOIICH —
HBr (55
— X, ——> 1,2-qubpomnponan
Br
| BOJIH. P-P
CH;—CH,—CH—Br + 2KOH >
éo
—_— CH3_CH2_C\H + 2KBr + H20
40 Pt

CH3—CH2—C\H +H, — CH;—CH,—CH,—OH

H2SO4(K0HH.)

(0]

0
3 CH3_CH:CH2 + 2KMHO4 + 4H20 I

— 3 CH3—CH—(|3H2 +2MnO, + 2KOH

OH OH
CH3—(|3H—(I3H2 +2HBr —> CH3—CIIH—$H2 + 2H,0
OH OH Br Br

233



234.

H,, Pt
MponaHaib > X, —» X, — nponanjauou-1,2 —

—» X; —> IPONUH

40 Pt
CH3—CH2—C\H +H, —> CH;—CH,—CH,—OH
H2SO4(KOHH.)

0°C
3CH;—CH=CH, + 2KMnO, + 4H,0 ——>

— 3 CH3—CH—(|2H2 + 2MnO, + 2KOH
OH OH
CHy—CH—CH, + 2HBr —= CHy—CH—CH, + 2H,0
OH OH Br Br
. pp, t°
CHy—CH—CH, + 2KOH i 2 S LN

I
Br Br

— CH;—C=CH + 2KBr + 2H,0
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235.

H,, °, kar.

METHWJIalLeTaT —» alecTaT KaJIbIIUsl —» AllCTOH r Xl

H,SO,(xoH11.), £°
» X, —» CH;COOH

0 5 0
¥ t Y
2CH3—C< + Ca(OH), —> <CH3_C< > Ca +2CH,—OH
O—CH, 0 />
AP ©© CHy;—C—CH,
CH;—C_ Ca —> I + CaCO;
O/2 O

°, Kar.
CH3_C_CH3 + H2 E— CH3_CH_CH3

|
ol OH

H,SO4(xoHn1.), ¢°
OH

(0]

t
CH3_CH:CH2 + 2KMHO4 + 3H2804 —_—

0
y/
— CH3—C<OH +CO, + 2MnSO, + K,SO, + 4H,0
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2022

236. C,Hy, H3PO,
OenzoaT HATPUI — X X, — Xy —>

KMHO4, HzSO4, °
— CTHUPOJ > X,

//O

C<
ONa
+ NaOH L - + Na,CO;
H,PO, —CH;
+ CH,=CH, ———>
hv
@/ +Cl, —> @/Cl + HCI
(le_CH3 CIUPT. p-p CH—CH,
©/Cl + NaOH > ©/ + NaCl + H,O

CH=CH,

l.O
+ 2KMHO4 + 3H2$O4 — >

c? ©
~OH

—_— + C02 + 2MHSO4 + KQSO4 + 4H20
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237.

H,, Pt K,Cr04
reKcaH — X, — X, — X; — LUKIOr€KCaHOII TX4
H,SO,4
°, KaT.
CH3_CH2_CH2_CH2_CH2_CH3 s + 4H2

Pt
+3H, —— >

Cl
hv
cl BOJH. p-p OH
+KOH ——> + KCl

OH O

3 + chr207 + 4H2804 —>»3 + Crz(SO4)3 + Kst4 + 7H20
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238.

ME€TaH —» X | — |,]l-quxyopstan —

Cu(OH),, °
— X, » X, —» XJIOPYKCyCHasl KMCJIOTa

1500 °C _
2CH, ———» HC=CH +3H,

CH=CH + 2HC]I —> CH3—(|3H—C1

Cl
BOJH. p-p, 1° 0
CH3_(IjH_C1 +2KOH —M—MM > CH3—C\H + 2KCIl + H,0
Cl
//O £0 //O
CH3—C\ +2Cu(OH), —> CH3—C\ + Cu,0 + 2H,0
H OH
0] P (0]
V4 KpacH. z
CH;—C +Cl, — > CH,—C + HCI
3 \OH 2 2 \OH
Cl
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239.

OTHIICH —» Xl —>» AICTUJICH —>»

KMnO,4, KOH
— X, > X ; — METAH

CHZZCHz + Brz —_— (IjHZ—(I:HZ

Br Br
crnupT. p-p, £°
(|2H2—$H2 +2KOH > HC==CH + 2KBr + 2H,0
Br Br
Hg2+ %O

A Py
CH3_C\H + 2KMHO4 + 3KOH —_— CH3_C\OK + 2K2MHO4 + 2H20

A ©
CH3_C \OK + KOH e CH4 + K2CO3
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240.

HNO;, H,SO,, #°
ATUJILUKJIOTE€KCaH > X, > X, —>

0
7

~O—CH;

CH;0H
—> n-HUTPOOEH30IHas KuciioTa —» X3 — >

NH,

Pt
QCHZ—CH3 > @CHZ_CH3 + 3H2
H,SO,, °
CH,—CH; + HNO; — > Noz@CHz—CH3 +H,0
tO
5NO, CH,—CHj; + 12KMnO, + 18H,S0, —>
P
— > 5NO, C < +5C0, + 12MnSO, + 6K,S0, + 28H,0
OH

0] H', /O
NOz@C + CH;0H =<—=NO, cl +H0

o) o)

Kar. yZ

Noz@c + 3H, —>NH2—@fC< +2H,0

O—CH;, O—CHj,

/N

/N
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241.

C12, hv
aleTuiieH —» X X, —>

KMnO,, H,0, 0 °C
— XJIOPIUKJIOTCKCaH — X3 > X,

3HC=CH ——>

Cl
hv
cl CIIUPT. P-P, £°
+koy ZMPT- PP, »@ +KCl+ H,0
OH
3 + 2KMnO, + 4H,0 —> 3 +2MnO, + 2KOH
OH
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242 Clz, hV

X|—— X, —> OCH3MIIOBBIN CIUPT —

NaHCO3

CH; CH,Cl
©/ + Cl, —> ©/ + HCl
CH,Cl —OH
BOJH. p-p
+KOH ——mm> ©/ + KCI

t.O
@ + 4KMHO4 + 6H2804 —>

O
cZ
OH
—>» 5 + 4MnSO4 + 2K2804 + 11H20
//O
“~on
+ NaHCO3 —> a + C02 + Hzo

tO
" - NaOH ——» @ + Na,COj;
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243. AICL,, £° Br,, hv
X — Xy ——— Xy —>

— METWJIIPOIIEH — X, — IIPOIIaHOJI-2

AICl,, £°
CH3_CH2_CH2_CH3 E— CH3_CH_CH3
CH,
Br
hv
CH3_CH_CH3 + Brz —_—> CH3_C_CH3 + HBr
CH, CH;
Br
CITUPT. p-p, £°
CH3_(|:_CH3 + KOH > CH3_(|:=CH2 + KBI' + Hzo
CH, CHj;

(0]
5 CHy = CH * 8KMnO; + 12H,50 L

CH, — > 5CH;—C—CH; + 5CO, + 8MnSO, + 4K,S0, + 17H,0

O

Ni
CH3_C_CH3 + H2 —> CH3_CH_CH3

O OH
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244,

KOH (ctiupt. p-p), 1° H,0, Hg**
X, X, —— = X, —

Ba(OH),, t° °
—> aneraT aMMOHHS —————— 3 X, —» ALI€TOH

CIIUPT. P-p, £°

(lez—cle2 +2KOH » HC=CH + 2KBr + 2H,0
Br Br
_ Hg*" A
CHE=CH + H,0 — CH—C_
L0 0
//O
ONH,

O tO O
7 7
ONH,4 O/2

O
Y ° CH,—C—CH
<CH3—C/ >Ba — 3 +BaCO;
N

O/> @)
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245. OyraaueH-1,3 — X; — METHIINIPOTIAH —3

—» X, —» X3 —>» CH;—C—CH;

O

Pt
CHZZCH_CH:CHZ + 2H2 —_— CH3_CH2_CH2_CH3

AlCl,, £°
CH3_CH2_CH2_CH3 EEEE— CH3_CH_CH3
CH;
Br
hv |
CH,4 CH3
Br
CITUPT. P-p, 1°
CH3_(|3_CH3 + KOH s CH3_(|:=CH2 + KBr + H20
CH,4 CH;

(o]
CH,=C—CH; * 8KMnO, + 12150, L

CH,
_>5CH3_C_CH3 + 5C02 + 8MnSO4 + 4K2$O4 + 17H20

O
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246.

KMnO,(BoaH.), °
UKJIOTEKCAH — X | —» X, » OCH304T KaJIUs —

HNO,, H,S0,, ©°
> X, > X,

Pt, °
— +3H,
CH,
AlCI,
+ CH;Cl ——> + HCI

CH, 0
° C\OK
+ 2KMnO, —> + 2MnO, + KOH + H,O

C\OK °
+ KOH ——> +K,CO,4
NO,

H,SO,, #°
+ HNO, > +H,0

N\
\O

246



247.

CH;
AgNO3
CHy —> X| —> Tonyoin —» X, —» — X,
+ J—
NH;Cl
hv
CH4 + C12 E— CH3C1 + HCl
CH;
AICl,

+ CH;Cl ——— > + HCl

CH, CH;
H,SOy,, t°
+ HNO; > + H,0
NO,

NO, NHiCI

+ 3Fe + 7THC] —> @ + 3FeCl, + 2H,0
CHj; CH;

+ .~ + =
NH;Cl NH;NO;
+ AgNO; —> + AgCl

CH; CH;
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248.

K2Cr207, HzSO4
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JICKTPOJIN3
2CHy—CH,—C |+ 2H:0 P

— CH;—CH,—CH,—CH; + 2CO, + 2KOH + H,

AlCl;, £°
CH3_CH2_CH2_CH3 —_— CH3_CH_CH3

CH,
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282.

Brz
IPOIMOHAT Kalusd — X, » N300yTaH ——»
KMnO4, HzSO4, °
—» X, —> X3 » AlIETOH

//O

JICKTPOJIN3
2CHy—CH,—C |+ 2H:0 P

— CH;—CH,—CH,—CH; + 2CO, + 2KOH + H,

AlCl;, ¢°
CH3_CH2_CH2_CH3 —_— CH3_CH_CH3
CH;
Br
hv
CH3_CH_CH3 + Brz I CH3_C_CH3 + HBI‘
CH, CH;
Br
| CIIUPT. P-p, £°
CH3—(I3—CH3 + KOH > CH3—?=CH2 + KBr + H,O
CH, CHj,

0
5CH2:(|3—CH3 + 8KMnO, + 12H,80, ——»

CH,
_>5CH3_ﬁ_CH3 + 5C02 + SMHSO4 + 4K2804 + 17H20
0]
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283. HBr
poneH > X, > U30IPOIHIOEH301 —»

HCOOH, H,S0,, #°
— X, —> [IPOINAHOJI-2 > X3

CH3_CH:CH2 + HBr ——> CH3_(|:H_CH3

Br
KaT. |
Br
OH
H,S0,
?H—CH3 + 02 —_— + CH3—ﬁ—CH3

CH3 O

Ni
CH3_C_CH3 + H2 —> CH3_CH_CH3

O OH
H,SO,, £° P
CH;—CH—CH; + HCOOH ————— H—CZ__ H,0

+
OH |

CH,

283



284.

X | —> 2-0pommponaH > X, >

— CH;CH=CH, —> CH;COOH — 5THjianerar

CH;—CH,—CH; + Br, v, CH;—CH—CH; + HBr
Br
BOJIH. P-p
CH3—(I?H—CH3 + KOH > CH3—$H—CH3 + KBr
Br OH
H,SO04(xomm)

CHy—CH—CH;
OH

» CH,—CH=—CH, + H,0
180 °C 3 2002

(o)

t
CH3_CH:CH2 + 2KMHO4 + 3H2$O4 —_—

¢O

—> CH3_C\OH + C02 + 2MHSO4 + KzSO4 + 4H20

O H,SO,, ° O
/ 2 45 /
CH3_C/ + CH3_CH2_OH - CH3_C

ol ~0—CH,—CH,

+ H,0
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285.

NaH CH;Br
C3H4 >X1 »Xz —_—

— CH;COOK —> X; —> al€TUJICH

CH;—C=—=CH + NaH —— CH;—C=—=CNa + H,

tO
CH;—C==CNa + CH3;Br — CH;—C==C—CH, + NaBr

tO
CH;—C=C—CH;3; + 6KMnO, + 8KOH —>

0
— 2CH;—C |+ 6K,MnO, + 4H;0

//O 1
CH3_C \OK + KOH —_— CH4 + K2CO3
1500 °C

CH, ———» HC=CH + 3H,
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286.

HBr Na \ / Br,
KMI’IO4, HzSO4
— X, > X » AIIETOH

OH Br
2 CH3—(|3H—CH3 +2Na —— CH,—CH—CH—CHj, + 2NaBr
Br CH3 CH3
Br
CBET |
CH3—$H—CH—CH3 +Br, — CH;—C—CH—CH; + HBr
CH, CH, CH; CH,

Br
| CIupT. p-p, t°
CH;—C—CH—CHj; + KOH -
CH; CHj —> CH;—C=C—CH; + KBr + H,0
CH; CH,4

(0]

t
5 CH3_C=(|:_CH3 + 4KMHO4 + 6stO4 —>>
CH; CH,
—> 10 CH3_C_CH3 + 4MHSO4 + 2KQSO4 + 6H20

I
0
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287. CH;CH=CH, (H")
OEeH30II > X, > X, >

— Y — X; —> C,H,0,

OH
OH
H,S0,
$H—CH3 +0, — > + CH3—ﬁ—CH3

CH; 0

Ni
CH3_C_CH3 + H2 —> CH3_CH_CH3

@) OH
HZSO4(K0HH.)

OH

180 °C

t.o
CH;—CH=CH, + 2KMnO, + 3H,S0, —»

0
VY
— CH3—C<OH + CO, + 2MnSO, + K,SO, + 4H,0
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288.

Cl,, AICI;
C7H14 _>X1 C7H7C1 —

KMnO4, stO4, °
— CgHy » X, — CoH;(04

CH3 CH3
Pt, °
—_— + 3H2
CH; CH,
AICl,
+Cly, ——— + HC1
Cl

CH, CH;
+ CH;Cl + 2Na ——— @ + 2NaCl
CH,

Cl
0
=
CH cZ
3 ~OH
tO
5 + 12KMnO, + 18H,S0, —> 5 + 12MnSO, + 6K,SO, + 28H,0
0
=
CHj cZ
OH
o7’ O
~OH ~S0—CH,
H,SOy,, °
+2CH;OH ———>
3 + 2H,0
9 9
C\ C\
OH O—CH,

Bo3MOXHBI 3a11cH OPTO-U30MEPOB
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289.

Cl,, cBer KMnO,, H,O

CgHjg ———— X —> G =

—_— X2 — C8H8Br2 — > C8H8

hv

O e O

?H—CH::, CIIUPT. p-p, £° CH:CHZ

Cl + KOH > +KCI+ H,0

CH=—CH, 0°C
3 + 2KMHO4 + 4H20
CH_CH2
—> 3 (I)H éH + 2Mn02 + 2KOH
OH om *+2HBr—= ©/ br B *2H0
ci—ci, e e

289



290.

H,0
CH4 —_— C2H2 —>X1 —

Ca(OH), 10
— C,H,NO) ——— > X, —> C3;H(O

tO
2CH, — HC—CH + 3H,
HgSO4, stO4 O

_ g

/O £°

/4
CH;—C_  +2[Ag(NH;),]OH —>
H

/O
/4
—>> CH3_C\

ONH,

~0

0 0 P
2CH;—C_ +Ca(OH); — | CHy—C Ca + 2NH, + 2H,0
2

ONH,

O 0
V4 t CH,—C—CH
N

O/, O

290

+2Ag + 3NH; + H,0



201. AICL, ©
C4H10 _— Xl —_— C4H9Br —

KMnO4, H2804, ° Hz, Kart.
—_— C4H8 »XZ —_— C3H80
AlCls, £°
CH3_CH2_CH2_CH3 —_— > CH3_CH_CH3
CH,
Br
hv
CH3_CH_CH3 + Brz — CH3_C_CH3 + HBr
CH, CH;
Br
CIupT. p-p, £°
CH3_C_CH3 + KOH CH3_(|3=CH2 + KBr + H2O
CH, CH;

0
SCsz?—CH3 + 8KMnO, + 12H,S0, ——»

CH, —>5CH3—(|f—CH3 +5CO, + 8MnSO, + 4K,SO, + 17H,0

0]
Ni
CH3_C_CH3 + H2 —> CH3_CH_CH3

|
0 OH
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292.

KMHO4, H2804, °

CeHg — X, > C;HqOy —>
NaOH, °
— C7H5NO4 — X2 —_— C6H5N02
CH,
AICl,
+ CH{Cl —— +HCI
CH, -0
~oH
0
5 + 6KMnO, + 9H,S0, ——» 5 + 6MnSOy, + 3K,S0, + 14H,0
Céo C//O
~OH ~OH
H,SO,, t°
+ HNO3 _— + Hzo
NO,
A /0
C Cl
OH ONa
+NaOH —> ©\ + H,0
NO, NO,
C//O
“ONa
t.O
+ NaOH + N32CO3
NOZ N02

292



293.

Pt, 1° CH,=CH,, H*
> X, > X, > —
O
K,Cry07, H,S0,4 CH,
— > X3

Pt, °
— +2H,
H+ CHZ_CH3

+ CH2:CH2 —_—
hv

©/ +Cl, ———> ©/Cl + HCl1

(le_CH:; BOH p_p Cle_CH:;

: +
©/ & +KOH — %5 ©/0H KCl

CH—CH,
3 ©/(|)H +K,Cr,0, + 4H,S0, ——>
C—CH;,
—>3 ©/(”) + Cr,(S0,); + K,SO, + 7H,0
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294, Br,, cBet
X, <——— 2-OpomnponaH «— Cy;Hg —

hv
CH;—CH,—CH;3 +Br, ——> CH;—CH—CH; + HBr
Br
Br
h
CH;—CH—CH; + Br, — CH3—(|?—CH3 + HBr

Br Br
Br

hv
CH3_CH2_CH3 + 2BI'2 —_— CH3_C_CH3 + 2HBr

Br
Br
| BOJH. P-p
CH;—C—CH; +2KOH » CH;—C—CH; + 2KBr + H,0
Br O

Ni
CH3_C_CH3 + H2 —> CH3_CH_CH3

|
0 OH

294



