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3) OeH30J1 — OKCHM OeH3albJernia
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1) 3THIAeTaT — STHIOBRIH 3(Hp 3-0KCOOYTaHOBOI KHCIOTEI
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74 , 7
2 CH;—C_ & > H;C—C —CHQ—C\
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Q3
CH3 . CHQ - Na
3THIIAT HAaTpHA
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M) IIPOIIaHOBAA KHCIIOTa — IMPOIICHOBAA KHC/IO0Ta

/ P /0
HsC—CHy—C" 2 HoC=CH—C
OH OH
, /1) (C;Hs kN, t°
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H) 3TaHOJI — MPONAaHHHTPHI
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O .
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CH3 CHZONE :

-NaCl

K) 2-0yraHon — 2-xmopOyTaH

HgC—CIH-CHg—CHs —‘.LD-ch—CH-CH;-CHg + HC| + S0,
OH Cl

THOHIWTXIIOPHTT
Cl—5—CI
I
0
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3) 2-TIporaHoI — 2-TIPOIlaHOH

HaC —CIH—CH3 — ) . Hac—ﬁ—CHs

OH 0
HyO; {2

M) 3TaHOT — 3TAHAaIb
»9"'0
H3C-CH,-0OH —“)_.‘ \H3C—C\
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W
\
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K) peHon — 2.4.6-Tpudpomdenon

Br
OH OH
‘) “
Br Br
3 Brz' H30

20°C

1) AHMeTHIaMHH — N-HHTPO30AHMeTHIaMHH

HsC

~ HSC\
/NH ﬁ—)— N—N=0
/

H3C HaC
W

- MaCl, - H,0
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M) 4-MeTHI(peHIIIAHA30HHI XTOPHI — MeTHI0eH3011

CI N—N

_‘?_,_ + H;PO,
+ N: + HCl

H3P02 H,0, G

H) 4-HUTpO(EeHUTTHAZOHHI XTOPH — 4-HHTPOQPEHOT

CI N—N
@ —‘L)— @ + N, + HCI

W
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4.0. Hanuwiume ypagHeHue peaxuyiili.
a) MeTIWIOpOMH] + MeTHIIAT HATPHA

*
HsC—Br + Hac—cﬁla —®= H,C—O0—CH; + NaBr
MM e THIOBKLT 3QHp

0) (R)-2-0pommeHnTaH + (propua kaand B JIMCO

O
CHs ] CH
oH H3C—5—CHs 3 H
-« +KF MCco ol + KBr
(C"l'i‘h o] F~" YCHo-CHa—CH
CHs (8)-2-dropnenran

B) OpOMATaH + alleTHIIeHH HATpHs

a ®
HyC-CH,-Br+ HC=C Na ——» HC=C-CH,-CH4
- NaBr 1-6yTiH

online.mirea.ru



obpa3osaHue B ctune hi tech

1) 2-6pom-3-mMeTHnOyTaH + KOH B cmupTe npu HarpeBaHHH

KOH, t°
H3C—CH-CH—CHy —————= H3C—CH=C—CHj3 + KBr+H0
| CoHsOH
Br CHs CHs

2-meTun-2-0vreH

1) OpoMOeH301 + Martuii B CyXoM 3¢Hpe

Mg _ O MgBr
CH;CH,0CH,CH; =
o TwioBk adup(cyx.)

demumsarmiiGpon

Br

€) 3Ta”olI + OpoM3TaH B IPHCYTCTBHH NaOH

NaOH
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) 2-MeTHI-2-POMaHo.1 + KOHII. CONMAHAL KHCTIOTa

C|:H3 o f-l-:HS
H3C—C—CHj +HC](xonq) WH3C—C—CH3
| =1 I
OH Cl
2-MeTH-2-XIIopnponan

3) 2-IpoIaHoI + HATPHil (MeTaLIHdeCKHI)

N ;
2 HsC —CH—CHs %ﬂ 2 HzC—CH—CHs
| s o @
OH O Ma

H) 1.2-3tanauon + HIO,

]
HIO W
CHy,—CH, ——= 2 H—C\
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K) 3TaHOI + XJIOPAHTHIPHI VKCYCHOH KHCIOTH B MPHCYTCTBHH NaOH

0 0
4 NaOH Vi
HsC—CHo—OH + HaC—C —— = HyC—C
\CI ot O—CH,—CH
HO armuamr.'ra'r2 3

(sTunoBw# 3dHp YKCYCHOR KHCIOTEL)

1) peHOT + XTOpaHTHAPHI VKCYCHOH KHCIOTEL B IPHCYTCTRBHH XJI0PHIA ATFOMHHHA
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+ HaC—C_ —
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OH OH OH
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0) MeTHJIAMHH + OpoM3TaH B npucyTcTBHH NaOH

NaOH
HsC—NHz + H3aC—CHz—Br T Nabr HaC—NH-CHy—CHg

-K0

1) TPHMETHIAMHH + MeTHIHOIHI

HaC, ?&';'3
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HaC il
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”30 —NI |2 I ‘:H:jo Oemzameoernoa
online.mirea.ru



obpasosanue B ctune hi tech

C) METHJIAMHH + XJTOPaHTHJIPH YKCYCHOH KHCIOTH B MPHCYTCTBHH NaOH

O 0
7 NaOH 4
HzC—NH, + H3C—C —— = H3C—C
\ -NaCl b
Cl H.O NH—CHs
! w
N-MeTwnamun yKcycHoil
(3TaHOBOH) KHCTOTHI

T) 3THIAMHH + HHTPHT HATpHA B pazbdarnerHoi H,SO,

H350y (pas6)
r- 23 At
- CHo=CH2 gyl

STHIEH 3TaHOI

- N;; - H,0, -NaHB0O,

HaN-CH2-CH3 + NaNO,

V) AM3THIAMHH + HHUTPHT HATpHs B pazdarneHHoii HC1

- ——= N—N=O0
fNH NaMNO, 0 ,N N=0 + NaCl
HSC -CHZ ch 'CH:
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() aHHIHH + HUTPHT HaTpHA B pazbasiaernoil HCI opu 0-5°C
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Cl

®
' NH_ ' N=N
NalN
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HCl H20
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) 5 bemanasomit Liopun
-NaCl

X) N.N-auMeTHIaHUIHH ¢ HUTPHTOM HaTpud B HCI pa3bas.

CHa
I

| . N
NalN CH
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1) aHIWTHH + KoHIl. HySO4 mpu 190°C

NH 5 N(%Ia
HgSO4(k) e
190°C /

LEHTTEp HO
0=5=0 O_SI =0
|
8]
9 " ® s
napa-aMuHoGeHsoncymbdoxHcIoTa

1) peHm1AHa30HUHA X10pua + CuCl opu HarpeBaHHH B BoJe

&
“e
NEN cuclte Cl
F O + Ny + CuyCl,

xnopbeHzon

m) ruapocyiabdar Gpenunanazonud + KI npu Harperanuu B H,O

N%N K1, t° |
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4.7 Karxoii npoovskm (npoovkmei) obpazvemca npi peaxtiiiil.

a) aTaHaIA ¢ XaopuaoM ¢ocdopa (V) mpu HarpeBaHHH

O Cl
4y PCls /
HC—C —po > HsC—CH + POCl,
H Cl

1.1-puxnoparan

Pl

0) 2-mponaHoia ¢ BOJAHEIM pacTBopoM HBr npu HarpeBaHHH

HBr, t°
HiC —CH—CH3 ———% H3C—CH—CHsj
| Hzo
OH Br

2-Opomnponax
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B) 3TAHOJIA C XJIOPUCTHIM THOHHIOM (SOCL) npu HarpepaHuu

SOCI
HaC-CHz-OH ————23= HyC-CH,-Cl + SO, + HCI
t XIOPITAH

) 2-MeTHIIIpOIeHa ¢ BoJ0Il B mpHCYTCTBHH H,SO4

H,0 <Ha
4 |
HsC—C=CH, —_ .. ™ —C—
3 | 2 H,50, HsC C.l‘ CH,
CHs OH

2-MeTWI-2-TIpOTIaH0I
1) >THIOPOMHIA ¢ BOTHEIM PAaCTBOPOM THAPOKCHIA HATPHI

NaOH
HsC-CHp-Br ———= H.C-CH,-OH +NaBr

H0 3TaHoN
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E:) 3TaHalIAd C BTI'UII'IIaI'HHﬁﬁpOMHI[OM C NOCIEOIVIOIIHM I'HIPOIH30M IIPOIYKTa

PeaKIIHH
f@ OMgBr HO
CH;CH,MgBr / EiR |
HsC—C f - HyC—CH ™ CH-CHy—CH
38\ = MgOHEr g H2—CHs

H CHy —CHs HyC 2-Gyramon
2-byTunarMarEuAbpomuy

) 2-mpona”oHa ¢ CH;MgBr ¢ mocaeIyiomuM IIpoIH30oM OPoaIVKTa peaknn
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H3C~=C = CH =3y —C—Ci | —C —Cl
I 2 | - Mg(OH)Br i
OMgBr OH

TpeTOyTHNaTMarHUAGp O MHT 2-MeTH-2-TIponaHon
3) 3THIIEHA ¢ BOAHEIM pacTBopoM KMnOy4 mpu 0°C
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HoC=CHa, H,0, 0°C | I 2
OH OH online.mirea.ru
1, 2-3TanmHon



obpa3osanue B cTune hi tech

i) 1.2-3M0KCHIIpOIIaHa ¢ BOAOH

H,0O
HQC\—CH—CH3 ——» H,C—CH—CH4
/ I
OH OH
1,2-nponangmnon

K) X710pOeH301 ¢ BOIHEIM pacTBopoM NaOH mpu HarpeBaHnH

NaOH
H.0: t° +NaCl
g :

1T) HATPHEROIT COMH GeH30ICYIb(OKHCTOTE ¢ NaOH mp t°

0=5=0
o ® UNa
O Na dberomsT HaTpHA
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M) HHTPO3TaHa C BOJOPOIOM HaT Pt

Hy
H3C-CHo-NOp, — ¥ H3C-CHs-NH, +H20
Pt ITHNIAMHH

E[) CMCCH 3TaHaId. MCTHIaMHHAa H BOAOPOda Hal Ni

0
Y. Hy

HaC— C + H3C—NH; —» HiC-CH=N—CHz — = H3C—-NH—-CzHs
! g = S S S— NI' metumTmnamim

3TaHaAA

0) 3STHIOpOMHA € H30BITKOM aMMHaKa

— - + % e
H3C-CH2-Br + NHs3(u36.) H3C -CH>-NH» MH4 Br
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IT) aMHJIa 3TAHOBOI KHCIIOTHI ¢ Li1AlHy

0

4 LiAlH,
HiC—C, — % HyC-CH,-NH;
NHZ STHIAaMHH

p) HuUTpoOeH301a ¢ Zn B HCI, ¢ mocaeayromuM JeficTBHEM Ha IMPOIYKT peaKiiHH

NaOH BojaH.
31 Hj NROH
+ NaCl + H,0
HCI; t°
NO, NHs CI
erminanm omi AHIUTH
}topHa
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C) 3Ta”HAIA ¢ THApPOCYIb(GHTOM HaTpHd (NaHSOj3)

0 | OH O
Ho—c! NaHSO3 = | | e®
t—C ——— - H,C-CH-S—0 Na

H ;I;I; '

1-rumpoxkckaTad cvisdoHAT HATPHA
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0

4 2CH,0H SR
HzC—C s » H,C—CH
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V) 3TaHaTIA ¢ MeTHIAMHHOM

O
7 CH;NH

HaC —C 2 g H3C—CH=N—CHg
\‘H 'H::O N-MeTWIMHH 3TaHATA

() 2-mpomaHoHa ¢ THAPA3HHOM

I -H,0
O N—MNH,

rHApazoH 2-IpoNaHoHa

Hac—ll::—CHa + HN—NH; ———® H,C—C—CHjs
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X) IIPOTIaHATA ¢ XTIOPOM B KHCTIOH cpefie

O O

y Ch Y
HsC-CHo-C — = HiC-CH-C
L HCI | 5

ci H

2-XopnpoNaHalk

1) 2-IpoNaHOHa C alleTHJIeHOM B IpHUCYTCTBHH KOH

OH
KOH
H30—||—0H3 + HC=CH ——= ch—L',I‘—CECH
O CHs

2-MeTin-3-0vTHH-2-00
4) 2-0yTaHOHA ¢ aMaIbraMOoi ITHHKA B COIIHON KHCIIOTe

Zn/Hg

oy ™ HaC—CH, ~CH,—CH, + ZnCly

HaC—C—CH;—CHs;
| OyTan
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) npoma"naMuaa ¢ LiAIH,

@] .
& LiAlH,
o — = H3C —CH;—CHz—MH5

NH2 IIpOTIFITA M HE

H3C—CHy—

111) OeH30iHOM KHCIIOTHL ¢ XaopuaoM gocdopa (V)

0 0
i a
“oH BCL ©, “Cl| +HCI + POCl5
OeHzoWDUIOPHT

3) aeTHIXJIOpHAA ¢ MeTHIaMHHOM (1:2)

’.O 4{0 % o
74 —
HeC—C  + 2H,C—NH, —™ Hc—C ~ + HsC—NH;Cl
ol NH—CH, MeTHmMMOmE
3 xnopum
N-MeTHnIaMHuI
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10) OeH30aTa HATPHA ¢ OeH30HIXIOPHIOM

1) OeHz0ia ¢ okcHIoM yriaepoza (II) u ximoporogopoaoM B pHcyTCTBHH AlCl,

p-taa [ aTrepmana-Koxa %

| [CO + HCI] .
R
@ AlCl,

OeHzamBOerum
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