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Xumus ansa U3nkos



[1naH nekuun:

1. HenpepenbHble yrneBogopoabl
(npopomkeHune):

- AUEeHbI
- aNKUHbI
- ApéeHbl

2. AnkunranoreHuabl, cnUpTbl, 3duUpbil,
aMUHbI (0cO6eHHOCTU CTPOEHUS!, KUCIIOTHO-
OCHOBHble CBOWCTBA, HYKNeo(unbLHOCTb)




3. [IneHbl

OuneHbl: 0CO6EeHHOCTU CTPOoEeHUS

AJ1J1eHbl HG. o H \ ) 7

—C—¢
H-”*g—"— “NCH, &J—k./ -

Conpsi>KkeHHbIe ANEeHbl
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[3-carotene
}Lmax = 455 nm

N \\\\\\\\\\\\\\\\\\\\\ AN

lycopene
}»max = 474 nm




3. [IneHbi

Conpsa)xxeHHbleé ANEeHbl: 0cO6eHHOCTH
XNMMNYyecKoro noeegeHnmns

Br, 1,2 Ad 1,4 Ad
H,G=CH-CH=CH, Hzl: GH CH=CH, 4 Hzc—-::H CH- |::H2
Br E-r Br Br
0% _80 % 20%
n4% -15%C 1%
20% +40°C 20%
10% +60°C 0%




TepMoAMHaAMNUYECKUMN VS. KUHETUYECKUM

KOHTpPOJib
P T ~
CH,=CH—CH=CH,
= 1,3-0yTannen A
1 mol 1 mol \\\hj_-.--:

| I - - 1

oDmee mepexoHoe

COCTOSIHHE
1.4-nepexoanoe
COCTOSIHHE

_/ HHTepMeIHaT

CH~CHCH—CH, |l:2-Tepexoanoe
+ HEr COCTHHHe m
1,2-mpoaykT CH,CH=CH
CH:CHCH=CT, i

Hy

i

Koopannara peaknun

3. [IneHsbl

-\-1 il LI }
+ H—Br: —s CH;—CH—CH=CH, «— CH;—CH=CH—CH,
+ +

.. _ ALTHJIbHBIA KaTHOH L A
Br | + Bri—

CH,CHCH=CH, + CH;CH=CHCH,

| |
Br Br

1,2- npucoennaenne  1,4-mpucoennHeHHe




3. [IneHbl

Peakuua [luwnbca -Anbaepa

[4 + 2] nukIonpHCcOoeTHHEHHE

HOBAMA G CEHIB
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H,¢  H
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4. ANKUHBI

1&]':'
o 0 108
G=efo ) At
g H*j; H

.20

AnkuHbl B npupopae:

]
CHyC=C—C=(C—-C CH?,CEC—CEC—CEC—C

(OYHrHOHTHAS } C
AKTHBHOCTH HepBHO-NAPAJHTHYeCKAIT 1 |

H

amnﬁnomn




XapakTepHana peakuumna - Ad; 4. ANKUHDI

- - ] BTOopas cragua AdE Cl

—

N Y N | Ha |
CH;C=CCH; + H—Cl: —— CH3C=CHCH; + :Cl: —> CH3C—CHCH; ——— C.ch:‘.‘.1:.‘.Hch3
Cl

AJKEHBI D0/1€€ AKTHBHBI

B AQE, feM JKHHEI L\Gﬁlkwnc -~ gGz'illx;‘.znc
Y -
Ay
T
A BHHH./IbHBIH
AGE KATHOH
ik-"’-;allf.f,fne
AGT AJKHJIbHBIA
AG3lkene
KATHOH
alkyne aJIKHHBLI MeHee
alkene — cTAa0H/IBHBI, €M AIKEHBI —
Xumuna onga puU3nkos -

KOOpPIHHATA peakIIHH



4, ANKUHBLI
f'mapaTaumsa afKMHOB

TAVTOMepHH
Xumna ona ousnKoB H

OH 0
o TR o
CHiCH,C=CH + H0 —piests> CHyCHC=CH, = CH;CH,C—CH,
€HO.1 KEeTOH
MexaHun3Mm:
p :Hg2+ /+ng+ Hg+ Hg+
Y ~/ \ | | +
CH;C=CH — CH;C—=CH —g=—> CH;C—CH —p—=— CH;C—=CH + H;0:
\ HEQ. +| HEQ. |
— .,,.:(Z|)H /” :OH
G O
Lo
I
C.‘.Hgﬁl‘.CHg — CH3C|.‘.=CH2 - CTH3(T’|T—’£1H_;;LHg+
O OH 0\#
KeTo-eHO IEHAA HQO + Hg2+ H I‘j(:|)+_H



4. ANKUHbI
f'mapvpoBaHue aJiIKMHOB-

cTepeocesieKTUBHbIN npoLecc

H H
CH,CH,C=CH —*%*—> CH;CH,CH=CH, —.>— CH;CH,CH,CHj;

Pt. Pt
H\ /H
1 1 o Lindlar L
CH;CH,C=CCH; + H, catalyst /C_.—C_.\
CHH-IIPHCOEJHHEeHHE CH,;CH, CHj
OHC-ATKeH
CH; H
CH,C=CCH, 2 o=’
H;C=CCH; —pia)” /C..—C.\
AHTH-NPHCOEIHHEHHE ~78 °C H CHB

TPpaHC-A/IKEH

Xumua gna pusmnkos



KucnotHoctb cBa3m H-C(sp)

OTHOCHTE/IBHAHA HIEKTPOOTPHIATE/IBHOCTE

MAX —=gsp > sz > Sp?'*:: MIN
KuciorHocTh:

Woawdbo

CH:CH; <  H,C=CH, < NH; < HC=CH < H,0
pK, = 50 pK, = 44 pK, = 36 pK, = 25 pK, = 15.7 pKa 32

CH/1a OCHOBAHHIA:

MAX —(CH;CH, > H,C=CH > HN~ > HC=C" > HO > F~ MIN

RC=CH + NH, — RC=C +  NH;
RC=CH + HO- = RC=C" + H,O

AﬂKMJ’IMpOBaHMe adJIKNHOB.

//_\E& 8-

CH;CH,C=C" + CH3CH,CH,—Br —— CH;CH,C=CCH,CH,CH; + Br~

[ — =




overlap

BeH30/1 NN <KLUUKNOreKCaTpmueH»?
p-opoHTAIH

_____________________________________________
(BH cBepXY)

-0 0 O

Crpykrypsl Keky.e Jproap JlageHOYpr i




- 5. ApeHbl
DHeprusi pesoHaHCHOM ctabunusaunm

+ Hy — AH® =-28.6 kcal/maol
IRCOCEPAMCHT

-
+ 3H, — O AH® = -85.8 kcal/mol
pacyer
rANOTETHYE CKHH
"mHKI0reKcaTpHeH"
@ + 3H, — Q AH® =-49.8 kcal/mol
"cyclohexatriene” + 3 H, SHcHepient
36 kcal/mol

(151 kJ/mol)

benzene + 3 H,

AH" = -85.8 kcal/mol
(—359 kJ/mol)

AH" = -49.8 kcal/mol
(=208 kJ/mol)

cyclohexane




5. ApeHbl

K KakKuM XMMHN4YeCKMM nocneacrsusam
NnpuUBOAUT pe30HaHCHas ctabunusauuna?

1.

benzon He oOeciiBeunBaeT OPOMHYIO BOJY
U pacTBOp KMnO4




K KakKMM XMMUUYECKMM nocneacrBuam
NnpMBOAUT Pe30HAaHCHAaA ctTabununsauuna?

5. ApeHbl

2. AI3aMeHeHue KUCNOTHO-OCHOBHbIX CBOUCTB:
pKa=10 pKa= 16 pKa=4.60 pK,=11.2

—>

- -

>

E?é%
5-5




5. ApeHbl

K KakuM XMMUUYECKMUM NnocneacrBuamM
NnpMBOAUT Ppe30HAaHCHaA ctabunmnsauuna?

-
3. BMecTO peakuunm anekTpochunbHOro npucoeamHeHumna -

peakumsa 31eKTPo(punIbHOro apoMmaTuyeckoro sameuleHmna (SgAr):
7 A npoaykr AdE
CFY
HeapoMaTHYeCKO€
COCIHHCHHC

N

>

A npoaykT SE(Ar)

KapOoOKATHOH O/Y
+ HZ

ApoMaTHUYECKOC
COCIHHECHHC

%
I




5. ApeHbl

OYHKLMOHANN3ALMNA apeHOB: KakK
reHepupoBaTb 3/1eKTpodun?

ralorecHHpoOBaHHE:

e ee N ee aep =
:C1—Cl7 + FeCl; ——— :Q.I—ClJr—FeCla,

cl
o (X4 ‘B
@Q;C_‘f—%(‘lg_ a2, + HB*

+ TeCly
HHTpPpOBaHHC
2N Y H ) .
HO—NO, + H—O0SO;H — HpﬁNOz — "NO, + H,0:
+ HSO;

f“\.B
+F\H : NO,
o, =[N [ e |




9. ApeHbl

cyJb(pHpoBaHHeE:
0 O: 0 O:
2N I | H
HO— TT OH + HO— Tc‘, OH = HO— ﬁ,+0H+ 10— ﬁ OH
o
0: O: O: O:
*’“‘:
o B SO3H
+ *SOH — USOBH oo O/ + HB'
AlH/IHPpOBaHHCE.

| /_'“n e o B
C/ 4 AIC [R—g—o. o R—ng.] + —AICI,
R .

0

-
+ R—C=0: =— B + HB*
L

~ | AnnaHpyrommne areHThI:




5. ApeHbl

AnknnupoBaHue: pa3sindyHbie cnocobbl
reHepmMpoBaHMsA afIKUMJ1bHOIro KaTMoOHa

H3 aJIKHJITAJOICcHHIA.

—

os X
R-Cl: + AICI; —> R™ + "AICl

—
Y

+”H‘\¥B R
SO TS ot
CHs

H3 aJIKeHa: |
HE CHCH,CHj;
O + CH;CH=CHCH; ——
H3 cCIHpTa: CH;

CHCH,4
H,S0,
() + a2 (Y

OH



5. ApeHbl

OpueHTHMpYyIOLLlEEe BZINAHUE

BaMECTMTe.HEM.ij - @/ @\ i;

*~

OpueHTaHTbl - o U N- goHOPpbI (-Alk, -OH, -OR, -NH,, -NHR, HaI

opTo- ’ :DCH; :0CH; :OCHS :OCH;
@‘“ = @ = @ - @
. ) CTAOHIN3ANHAA
OCH, OCH; :0CH; :0CHs;
META- + +
+ Y+ > . > . PN .
+ H H H
=
:0CH; OCH, OCH, OCH3
AN 3 >
+ +
mapa- ;i ;i j;
> H Y H Y H Y H Y

CTA0OMIN3ANHNSA



OpueHTUpYyIOLlEE BANAHNE 5. ApeHbl

3aMecTUuTeNen. OpueHTaHTbl - c U M- aKYenTopbl
(-NO,, -CN, -CHO, -COOH, -CF,, ...)

+
NH NH
’% 3 .
opToO- .
— —
+
HecTAOH/IH3AIHA

N

N
NH,
X
Y
H

‘}'
—

QY
H

+

NH;
NH% NH_ NH;
napa- [j;] [;i]
—
Y H

Y H Y —

JecTadHIH3aANAA
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H;
q




5. ApeHbl
AKTBMpyouiee v gesaKktuBupyroijee

BZIMSSHUE 3aMecTuTenem

Kakue coegauHeHuUa nerye BCTynarlwoT B peaKLUo S Ar?

Y
JIOHOPBI { X § Q . ?ﬂtuenmpm
F )

~:0C Hj

588

Xumua gna pusmnkos
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5. ApeHbl
HykneodpunbHoe apoMmaTnyeckoe
sameuweHme (SyAr):

Xfﬁ X Y XY Y] Y
\--_ slow = r —;(\ fast ~
+ Y — ) JPEEN «— «—> — + X
) C
N02 N ,,.-"’N“‘-f_\ N02 N02
N e -
Cl cl OH
N NO
@ 12 :?(PH 4). 1607, @ + HCl ©/ O HO™ (pH 10), 100 °C_ @’ . . cF
NO3 NO, NO,
Cl OH

N N N NO
0: @ O omHTL 100 2 ﬁ;/ .

NO>




Bonpocbl A1 caMonoaAroTtoBku no
TeMe «yrnesoaopoabi»:

1.4T0o nonyumTCca B pe3ysibTaTte cneayrowmx peakummn?
CH,

(54 e
H,0

CH;CH=CHCH; + HCl —— "

2.Kak ocyuwecTtBuTb crnieayrolime npespaujeHma?
Br

?
peareHrthl,coaep:kamue He bonree — CH;CH,CCH,CH,CHj;

nByx atomos C By
7
HC=CH —— CH;CH,CH,CH,CH,Br

3. Npeano>xnte MexaHUsM peakuum?
Cl
AlCl3

Xumus ansa U3nkos



2. AnkunranoreHmabl, CnipThbl,
aMMUHbI, 3(PUpbl
R-X

X = Hal, OH, OR, NH2

O+ o—
RCH,—X




Cl
Oco6eHHOCTU CTpOoeHuUsA: 1]
C *

NONSIPHOCTb CBA3EW, H— o H
Hafinumne HernopAeNeHHbIX 3IeKTPOHHbIX Nnap ‘AH
AJTRHJATAJ0I €HH/IbI
W=1.87D

-\ 'R . '
J %ﬁﬁ} \H & } \R e \ H

e H
H;CCl CIIHPThI 3¢upbI AMHHBI




(V) — + -
KMCNOTHO-OCHOBHbIe cBOMCTBa |HA T H0 == H;0" + A
[H;0 " ][A7]
CH;CH,0H CH;0H CH3NH, Ke = AT
ITAHOJ METAHOJ MeTHJIAMHBAH [R— - -
pKy=15.9 pK, = 15.5 pK, =40 pK, = —log K,
+ T
CH3;NH;  CH3;CH,NH; CHJIA KHCJIOT:
NpPOTOHAPOBAHHBIIA
MeTHJIAMHH STHJIAMHH CHTBHBIC pK, < 1
PK,=10.7  PKa=11.0 | cpenmme pK, = 1-5
B B ciaabpre pK, = 5-15
CH;OH + HO® — CH;0" + HyO  qeny caadue pK, > 15
KHCJI0TA

\
CH;OH + H;0™ — CH3OH + H0

OCHOEBAHHC

CH;NH, + HO — CH;NH + H,O0

KHC/JI0Ta

+ —
CH:}NHE + H30+ B CH:}NH:} + HzO

OCHOBAHHC



AnkunranoreHugbl B npupoae

ABa H3IOMEPHLBIX INAJIOI€eHH/IA, HCIIOJIB3YCMBIX
MOPCKHMH o0HTATEISIMH JAJIH FAIMTHATHI

HO™"

Br

Kakasa peakuusa obycnasnmBaeT 3alUUTHYIO (PYHKLINIO?




