AJIKUHBI

CnH2n-2

H-C=C-H H-C=C—CH;
AlICTUJICH ITPOIINH
OTHH

R-C=C-H R—C=C-R

TEPMUHAJILHBIC AJIKUHBI -
TPOMHAs CBSI3b HA KOHIIE
YIJIEPOJIHOM LIETTH

BHYTPEHHUE AJIKUHBI -
TPOWHAs CBA3b BHYTPHU
YIJIEPOJIHOM LN

AJIKHUHBI



HomeHknarypa u n30Mepus aJIKUHOB

1 2 3 4 1 2 3 4
HC=C—CH;—CHj H,C—C=C~CH,
OyTuH-1 OyTHH-2

CH,

|
H3C_CEC_CH_CH3
1 2 3 4 5
4-METUITIEHTUH-2

AJIKHUHBI



dusnyeckue CBONCTBA AJIKUHOB

HC=CH T.xu. -84°C
aleTUIICH

HC=C—-CH; Tt -101.5°C
IIPOITHMH T.kum. -23.2°C

HC=C—CH;—CH;,4 T.I01. -125.9°C

oyTuH-1 T.Kkum. 8.1°C

HC=C—CH;—CH5;—CH; .. -90°C
nmeaTui-1 T.kum. 39.3°C

AJIKHUHBI



AJKHWHBI B IIPUPOIE

Kenb-miens (Panax trifolius)
- leKapcmeeHHoe pacmenue

n-CzH15 //

Cl

OI[I/IH N3 AKTHUBHBIX KOMIIOHCHTOB KCHb-ILICHCBOI'O OKCTPAKTA

AJKHUHBI 4



buonornyecku akTUBHBIC AlICTUJICHOBBLIC COCANHCHMNA,
BBIACJICHHBIC 13 PA3JINYHbIX FpI/I6KOB

trains
R LLIRE —=CH-0H
(WAl
o}
T R=H (Polyporus biformis and Goprinus quadiifidus)
8 R=Me (Tramefes pubescers
O
HDHgE-'—/:\‘" I I -H i CH-0H
=8 A L
O
g (Hydnum repandum)
IR trans
(_?r H\; Vi
0 0
O
10 (Junghuhnia nitida)
5
H T - CH.OH
OH OCH
11 |Coprinus quadrifidus)

AJKHUHBI



[IpupoaHbie EHIUUHOBBIE
AHTUOMOTHUKH — aHTUPAKOBBIEC
penaparsbl, BbIICIICHHBIC U3
Streptomyces sp.

OH
O
B,
OMe 0
HO oy
22 (Neocarzinostatin from 23 (N1999-AZ2 from
Streptomyces carzinosiaticus) Streptomycas ep. AJS493)

AJIKUHBI



AJIKUHBI — MOJIEKYJISIPHBIE TPOBO/IA, MOJIYIIPOBOIHUKH,
HEJIMHENHBIE ONITUYECKUE MATEPUAITBI

R

[— [/

{ — N\ trans-Polydiacetylene (PDA)

n
R
[/
I — N ] trans—Polytriacetylene (PTA)
§  n
{ = } Carbyne

Fil
PArE PPE PPV
AJIKVHBI



ATlEeTHIIEHOBEIE
MTOJTYTPOBOAHUKH

; On-Pr On-Pr
o  QSit-BuM
HenuHelHO onTHYECKUE Mg Si—C= S e 7 -

(V) S L] & H : " }
CBOMCTBA ITOJIMMHOB _ )==rSiMes = N g

Met-BuSIO— n / ;

n-PrQ n-PrQ

y =25 y 25

AJKHUHBI



AlleTUIICH

C,H, H-C=C-H



HcTopus OTKpBITUA alleTUIICHA

1836 — 2. [I»Bu OoTKpBLI anieTuiicH. OH HAa3Bal €r0 «HOBOE
COCIMHEHME YITIEPOIa U BOAOPOIAAN.

1860 — M. bep1/io BHOBb OTKPBLI allETUJIEH, TIOJIYYUB €I0 B

pe3yNbTaTe MPEBPaICHUS dTaHOJIAa IIPU BRICOKOM TEMIIepaType.

OH 11aJ1 Ha3BaHUE «AllETUIICH)).

1862 — ®@. Bennep nojydus alleTUICH U3 KapOnuaa KaabIysl.

AJIKHUHBI
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ALICTUJIEH B IPUPOIE

AneTuieH HalJeH B atMocepe rianeT Ypana u HenryHa

FOmutep Carypn VYpan Henryn

AJIKHUHBI
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AneTuiaeH 0OHapyKEH B KOMETHBIX T'a3ax

Komera X»una-bomma, 1997

ANETUIIEH CYUTAIOT OJHOM W3 MOJIEKYJI, U3 KOTOPBIX MOTJIa
ITPOU30MTH KU3Hb HA 3EMJIE U B KOCMOCE!

AJKHUHBI
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sp-I'nopuanu3anms aroma yriepoja.
CTpocHHE aleTuiIcHa

+ + + H:C::C:H
QB A
O-CBi3U

H- oOpa3yeMbie Sp-OI;6I/ITaJ'IHMI/I
P P

s+p

H H
2 p p
TT-CBsA3U -

Sp-TUOpHUJIHBIC _ )
opouTam p-opbuTanu nepeKpbhIBaHUE p-OopOuTaIe

180° 1.06A
=
H—C=C (H
Sp 4 Sp
_ . 1.20A
271eKMPOHHDbLI
mop (6y61ux) ALICTUIIEH - JIMHEHHAs MOJIEKYJIa

AJIKVHBI 13



Ilonyyenue anerunieHa

1. KapOuaHbIN METOI

Q)
ca0 + 3¢ —22YC _ cac, + o

CﬂCz + 2H20 > HC=CH + Cﬂ(OH)z

2. I[Tuponu3s aTusieHa

1200°C _
H,C=CH, < > HC=CH + H,

3. IIupoan3 merana

0
2 CH, Y9C . He=cH + 3H,

0.1c

AJIKHUHBI
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IIpakTnueckoe UCI0Ib30BaHUE AlICTHUIICHA

['openue aneTuiicHa

2 HCECH + 50, — 4CO, + 2 H,0 + temo (t >2000°C)

AlleTniIeHo-
KHCJIIOPOIHAS
ropeska

ALIETUIIEHO-KHACIOPOIHOE
m1ams ¢ Temneparypoiu 2600°C
HCTIONB3YIOT JJISl PE3KH U CBApKU
METaJIJIOB.

AJIKVHBI 15




Panb1ie ncnonp3oBanu AlICTHUJICHOBBLIC OCBCTUTCJIBHBIC JIAMIIBI. ...

HJIA AOMaA... ...H1 BCJIOCHUIIC/A.

AJKHUHBI

16



HGHHBIC XUMHUYCCKHUC BCIICCTBA, I10JIYHACMBbIC U3 AlICTUIICHA

H 0 O
‘<CH2_ C}’ YKCYCHbILL  H,C— C LS H C—C//
| 'n anvoezuo H 3 \OH VKCYCHAS
A Kucioma
HOAUAKPUTOHUMPUL H,O0,
H,SOy,
H
H,C=CH __HCN, CH;COH,  p,c=CH _<CH2_ C7L
&N Cu,(CN), HgS0, OCOCH,4 | 'n
AKPUTOHUMPUIT HC=CH OCCCH;
- guruayemam noIUGUHUAAYEMAm
CH;CH,OH, Cl,
H Hjﬁ
*<CH2— C 5‘ H2C=(I3H Hz(j:(IIH 4<CH2 (\1
(‘)crf{ - OCH,CH; Cl
23 BUHUNDIMUTIOBDLU IDUP BUHUIXTIOPUO

NONMUBUHUTIOBBL IDUP nOJzueunszzopuc)

AJKUHEBI 17



~<CH2—CIJ:§I — CH27L

Cl n
T H,C=CH

H
~<CH2 c\:t

) CO,Me CO,Me
H,C= C-C=CH, . Memunaxkpuian NOJUMEMUIAKPUTLAM
o Ni(CO),(PPh;),
THCI CO, H,0, cH
HC=C-C=CH; ~__Cu,Cl Ni(CO)y L= *{CH —C=C—CH 7L
H w / C 02H 2 H o 2 n
sunurayeniert HC=CH aKkpunoeas noaubymaouet
Kucioma
CH,0,
Cu(D), NH; KOH
_ HC—CH
CuC=CCu HOH,C~C=C—CH,0H H,C  CH,
ouayemuieHuo meou

oymaouen
l[H] 4
-2H,0

HOHzC - CHz_ Hzc - CHon

AJIKHUHBI



XUMHUS AJIKUHOB

19



CriocoOBI MOJTyYEeHHUS AIKUHOB

JnernaporaJloreHUPOBaHUE JUTATIONCHATIKAHOB

1. DnuMuHEpPOBaHWE TAIIOTEHOBOIOPOIOB
OT BULIMHAJIBHBIX JIMTAJIOT€HAIKAHOB

H\ H B \ H B _
—/C—(%— - C=C - —C=C—
X X -HX X -HX
X=Cl,Br,1 B™ - ocnoBanue: HO", H,N", RO"
H H CH;CH,OH
H;C-C-C-CH; + 2KOH 2 »  H;C-C=C-CH,
Cl Cl ! OyTUH-2

2,3-nuxnopOyTaH

AJIKHUHBI

+ 2 KCl

+ 2H20

20



2. DNAMHUHUPOBAHUE TAJIOTEHOBOIOPOIOB
OT TEMHUHAJIbHBIX JUTAJIOTC€HAJIKAaHOB

X\ /H B \ /H B_ —
—C-C— - c=C - —(C=C—
A "HX 0% "HX
B
| f NH3 _
H3C_(|3_CH3 + 2NaNH2 > H3C_C:C_H + 2 NaBr + 2NH3
Br IIPONVH

2,2-nuOpoMnporiad

AJIKHUHBI
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Murpanusa TpOMHOM CBSI3U MO IEMCTBUEM OCHOBAHUH

KOH
CH,CH,OH KOH
H,C— CH,—CH, —CHCl, : t 2>  H,C—CH,—C=CH H;C—C=C—CH,
OyTuH-1 OyTHH-2
H H NaNHz - NH3 NaNHZ
H3C—(II—(II—CH3 > H;3;C—C=C—CHj4 H;C— CH,—C=CH
Cl Cl OyTHH-2 6yTuH-1

MexaHu3M Murpamnui TpOMHOU CBA3H

B s _ BH H3C B
H,C—C=C—CHj H,C—C=C*CH, = H;C—C=C=CH, - C=C=CH,
-BH -B H/ -BH
AJIJICH
H;C . HC _ BH B _
— ;@C‘;EZH ~—  C-C=CH H;C— CH,—C=CH H;C— CH,—C=C

H H -B° -BH allCTUJICHU ] NOH

AJKUHEBI 22



XUMHUYECKHE CBOMCTBA AJIKUHOB

1. Peakuny mpucoOeIMHEHUS K allCTUIICHOBOM CBSI3H

H H
: _ H /" H ;
1.1 I'mnpupoBanune czc— . =l 2 \/C— —
H H H H
KaTaln3aTophI:
R-C=C-R' + 2H, Pt Pdt’oNl ~ R—CH,— H,C-R'
p}
Karanuzarop JIunmiapa:
~ Pd, PbO, CaCO; HyQ o CHs
H3C_C:C_CH3 + H2 > /C:C\
H H
uc-oyteH-2
Na—NH3 4 4
/_\ N /H
R—C=C-R' :c:c\
\_/ H R’
LiAIH, mpanc-

23



Hlg, N Hlg, P|Hg I|{1g

1.2 I"'anorennpoBanue —C=C c=C C—C
| I
HI Hlg Hlg
Hlg=F, Cl, Br, I MPARC
_ BI'2 H3C\ /Br BI'2
H;C—C=C—CH, C=C_ H;C—CBr;— Br,C—CHj
Br CH;
mpamc-
Mexanuszm peaxkyuu
B
Br
BI’2 : /\Br- R\ /BI'
R-C=C-R R-CEC-R — R-C—C-R C=C
5+ -Br \+/ B/ R
Br
mparc-

AJKUHEBI 24



_ HX ¢ HX | |
1.3 I'maporanoreHupoBaHue —C=C ~  C=C > C—C—

2, | |

X X H

X =F. CL Bt I Yuc- uIu mpauc-
H;C H
HCl 3 \ / HCI
H3C_CEC_CH3 C:C\ H3C_CC12_ H2C_CH3
ca’ cw,
[IpucoeanHeHne K HECUMMETPUYHBIM AJIKUHAM
HBr 3G
H;C—C=CH > C g\ > H;C—CBry— CHj
10 IPaBUITY MapKOBHI/IKOBa
+ - H3C
mo C! H,C-C=CH, Br /\C=CH2
+
Mexanusm peaxyuu . %ﬂee CMAOUTbHBIU KAMUOH Br
V3
H,C—C=CH
231
\\ﬁ\ H3C\ +
1o C2 /C:CH
H

MeHee Cma6lxlﬂbellZ KamuoH
AJIKHUHBI 25



AHTH-MapKOBHUKOBCKOE ITIPUCOCANHEHUE B PUCYTCTBUM TIEPEKUACEN

_ HBr (ROOR
H3C—C:CU ( ) . H;C—CH—CHBr
MPOTUB IIpaBuiia MapKOBHUKOBA
Mexanuzm RO-OR RO™ + 'OR
peakyuu
HBr + OR Br  + HOR
e HBr
1o C! H;C-C=C —> H;C—CH—CHBr
B . H -Br
.Br
e boiee cmabunbHbIU PAOUKATL
H;C—C=CH
2~ 1
B H,C
2 & .
fo ¢ C=CH
Br

MeHee CMAaOUnNbHblLL PAOUKal

AJKUHEBI 26



KapOOHWJIBLHOE COEIUHECHHUE:!
KETOH WJIN aJIbIETU]]

R—-C=C-R + H,O
BHYTPEHHUN aJIKUH

R-C=CH + H,0

Mexanusm peaxyuu TEPMHUHAJILHBIA aJIKUH
Hg2+ +
Hg2+ | Hzo R\ _ /Hg
R-C=C-R R-CEC-R £
H-O R  -Hg”
H
O
R H nepezpynnupoexa R—C//
— C=C > \
HO R 7R
KETOH

HEeCTAaOMJIbHBIA €HOJI

AJKHUHBI

Muxaunn ['puropreBud
Kyuepos (1850-1911),
PYCCKUU XUMHUK,

_ OTKPBUI PEAKIHUIO

| rugparalyy alKuHOB,
| yuuJscs u pabortan

B JIeCHOM MHCTUTYTE.

HgSO,, H,SO4  p—¢¥

HgSO4 ) H2804 . R—é/

\

CH;
IO TIPAaBUITY
MapkoBHHKOBA

27



1.5 TlpucoenuHeHnE KUCIOT

O R
/ Hg(O,CCH
R-C=C—-R + H3C—C\/ Qe sk,

/

~ R—=CH=C O
\—//O—H O_C\ BHHHUJIOBBIC A(HUPHI

CH; YKCYCHOM KHMCIIOTEI

BUHWITPU(IATHI
20°C, 14 2 CO,CH, 2 H
C=C—-CO,CH; + CF;SO3H - =

C=C, + c=C
TpudTOpMETaH- F;CO,SO H F;CO,SO CO,CHj;
Cyb(oHoBas CUH-TIPUCOEIHEHHE aHmMu-TIPUCOEIMHEHHE
Kuciora E-n3omep Z-n3oMep

E-/Z- COOTHOIIIEHHUE:
95% 5%

AJKUHEBI 28



1.6 I'mappoOopupoBaHue

R-C=CH + R,BH

Mexanuzm peakuyuu

o C!

/ \
H BR'2\
}bcba
NaOH R\ /H /

R-CH;—C

OKHCJICHHE /C:C\
H OH

alIbIET U]

I '
~“BR,H H  BR)

boniee cmabuibHblU (popmanbHO
KAMUOHHbII YEeHMpP aHTH-MapKOBHUKOBCKOE

IMPUCOCOANHCHHC

R

\
C=CH nenee cmabunonoiii
HR',B™ KAMUOHHbIU YeHmp

AJIKHUHBI

O

H
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1.7 HykneoduinbHoe NPUCOEAUHEHUE K allETUIICHOBOM CBS3U

KOH
HC=CH + CH;CH,OH ~ H,C=CH

©°, p \
OCH,CH,;

BUHUJIATUIIOBBIN 3(hUp

Mexanuzm peaxyuu

CH;CH,0H + KOH CH;CH,O0K" + H,0

_ CH;CH,OH
HC=CH + CH;CH,0 HC=CH » H,C=CH + CH;CH,O
\ \
HYKJICO(pHT OCH,CH; OCH,CH;
KapOaHUOH

Hykneodun — yactuia (aTom Win rpymia aToMOB), UMEIOIIas 3alI0JTHEHHYO
opOuTalb (HEMOACICHHYIO 3JIEKTPOHHYIO Mapy), MPeI0CTABIAEMYO JJIs
00pa30BaHUsI HOBOM XMMHYECKON CBS3H.

MHorue HyKJ1eo(UIIbI SBJISIOTCS OTPULIATEIBHO 3apSHKEHHBIMU YaCTUIIAMM.
[Tpumeps! nykireopunos: HO-, Br, RO-, H,O:, :NH; u np.

AJKUHEBI 30



2. KHCIIOTHOCTh TEpMUHAIILHBIX ALICTUIICHOB. ALIETUICHUIbI

N 0 — N 0 —_— _|_
He=cH —10C, pe=enat —22206, ot c=cNa
Kucjioma -1/ 2H2 AllCTUJICHU I -1/ 2HZ ANACTUIICHU
HATPUS  cop HAaTpUS  COJlb
NH _
HC=CH + 2 NaNH, Sru _ FNa C=CNa' + 2NH;
-33°C

KNH2 ’ NH3 KUK,

-
>

R—C=CH

R—C=CK ' aUCTHICHHI

KaJIusI
R—C=CH > R-C=C—-Ag 4UCTUICHUA
cepedpa
Cu(NH3),OH aleTUIICHU /T
R—C=CH > R-C=C—-Cu Ve

AJIKHUHBI
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R—CZCH + C4H,Li R—-C=CLi  + C4Hj
Oy THILIUTHUH alleTUIICHU T TUTHUS

R—-C=CH + C,HsMgBr R—C=C-MgBr + C,Hg

AJIKUHUJIMarHui OpoMug

ANCTUIICHUABI B PEAKIIAAX 00pa30BaAHUS CBSI3H YTIIEPOI-YTIIEPO/I

—q 5+
HC=CNa + Br—CH;—CH;—CHj

AN 5
: a

AJKUHEBI 32
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Peakunst ®asopckoro (1900 r.)

H3C KOH CH;
HC=CH + C=0 -  HC=C-C-OH
I

H;C CH,
Aunekcelt EBrpadouu @aBopckuii
(1860-1945), pycckuii XuMHK.

Mexanusm peakyuu @asopckoco
—_ T
HC=CH + KOH - HC=CK + H,0

m CHs

R I _
HC=CK' + =0 - HC=C-C-0 K
H,C O CH,
(Hs ¢Hs
HC=C-C-0 K + H,0 HC=C-C-OH + KOH
CH, CH,

33
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3. AJIKMHBI B PEAKIIUAX KPOCC-COUETAHUSA, KATATU3UPYEMBIX
KoMmIuiekcaMu namnaaus. Peakuus Conoramupsl (1975 1))

PdCl,, PPh;,

Cul, Et,NH _
- C=C

C=CH +

PdCl,, PPhs,

- )
O\ Cul, EN, C H, 0
C=CH + C - C=C-C
Cl
PdCl,, PPhs,
)

CUI, Na2C03,
H,0, nnokcan _
EtO,C—C=C

Y

EtO,C—C=CH +

AJIKHUHBI
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Mexanuszm peaxuuu Conozauupbsl
PA(ID)Y,

L
=

NPOOYKmM peaxkyuu PA(0)L, < UCXOOHOEe coeouHeHue
: ;
R'-Pd—C=C-R* Rl—ll)d—X

L ‘\_/ L
L - dbochuHOBBIM TUTraHa
B - ocHOBaHue /\

¥

CuX Cu—C=C-R?
_ ) BH"X"
H—ClzC—R
UCXOO0HOe coeOuHetue : B
CuX

AJIKHUHBI



4. OKUCIIEeHUE AJIKUHOB

4.1 OkuciauTeIpbHOE COUEeTaHuE

Cu(I),Cly, Oy, B’

N

R—C=C-H R-—C=C—-C=C—-R

~_

CU(II)(OOCCH3)2, B-
4.2 JlecTpyKIys alleTUICHOBOM CBI3HU

KMIIO4, HzO
/\ /O 0
_ / \
R—C=C—R R—C\ + )
\/ o Ho
1.0; 2.H,0

AJIKHUHBI
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5. Onuromepu3zanus atkuHoB. Peakuuu Penme (1948 r.)

Kamaauzamop: (%
Ni(CO),(PPhs), P LR
3 HC=CH - A TR
OEH30I 1 k
Bansrep Penrie
_ kamanuzamop: Ni(CN), (1892-1969),
4HC=CH g HEeMCIKUN XUMHK

IMUKJIOOKTATCTPACH

6. Ilonnmepu3anus aJKHHOB

Kamaiuzamopol.

KoMmrIuiekchl Rh
n C=CH > C=C
s T¢T,

AJIKVHBI 37




