DYyHKIMOHAJIBbHBIC MPOU3BOAHBIE C
IPOCTOM CBSI3bI0 C-“9”

YacTtb 4

...OKCU-NPOU3BOAHLIE

dunartex, 1 kypc. BecHa 2016



Thus is his. cheek the map of days outworn

X dWhen beauty lived and died as flowers do now,

| Before the bastard signs of fair were born,
. Ordurst inhabit on a living brow:
. Before the golden tresses of the dead,
The right of sepulchres, were shorn away;
'~ To live a second life on second head:
Ere beauty's dead fleece made another gay:
In him those holy antique hours are seen
. Without all ornament, itself and true,
~» Making-no summer of another's'green,
Robblng no old to dress his beauty new;
“And him as for a map doth Nature store,.
To show faIse Art what beauty was of yore



MKK

R1—M + R2—X Pd(0) cat. R1—R2 + M—X
y
organometallic X = halide coupled metal halide
reagent or triflate product or triflate
e Kpocc-

RL—mM Rz almost anything including&@%-na HUNe

M = MgX, ZnX, Cu, SnR3, SiR3/TASF, ZrCp,Cl, AlMe,, B(OR)»

R®=—X R? must not have [ Hs that can eliminate X =1, Br, (Cl), OTf, OPO(OR),

0
Ar—X /\X ‘///\\/-X /"\ " /’\\X Re = per-

flucroalkyl

dustex, 1 kypc. BecHa 2016 3



OkcunpounsBoaHble

H4C
\ 0O
O_CH3
CH
‘ SN OH \ / 3 OH
Ph
RCHO RCOOH

R-Hal
(R-M)

duatex, 1 kypc. BecHa 2016 4



CnupTbl u PeHonbl (R=H)

OH
O

—or Ko
E—

Honapnocmo Ceasu

(Kuciomuocms)

Honapusyemocmo
Ceéazu (nykieoguivnocms)

/o \on [=—0H l
OH

dunartex, 1 kypc. BecHa 2016



Cnuptbl n PeHonbl (R=H)

OH

(

—OH

—OH

—OH

—OH
; OH
OH

JinuHa cBa3y, A

¢

—OH

HO

BaneHTHBI yron

C—H, 1,10 H—C—H, 109°

O—H, 0,96 H—C—O, 110°

C—o, 1,43 C—O0—H, 109°
dunatex, 1 kypc. BecHa 2016

Konuyecmeo
QPYHKUUOHasIbHbIX 2Py -
SMHO20aMOMHOCMb»

0.96 A

9] )
A X
H H

104.5°

golda

4A @

H /_/\

5 :
S 108.9°
S\

H H

0.96 A

MemaHorsi




D-Glucose

‘ Glykolyse

CH;
Pyruvat

H* Pyruvat-
co, decarboxylase

H. O
Acetaldehyd C,H.O(Ethanol)—C H,O(Acetaldehyde)—C H,0O,
‘QNAD.#W - (acetic Acid) —Acetyl-CoA—3H 0+2CO,
NAD* dehydrogenase

H  oH
o
CHs

Ethanol dustex, 1 kypc. BecHa 2016



CnupTtbl B OMoLeHo3e

Xonekanbuucepon (Butamun D3) - perynsaTop

Kanbunesoro obmeHa
15 MKr - cyTouHaa HopMa Ans B3pPOCNoro Yenoseka

XoneCTepon - NpeaWecTBEHHUK
MHQImMx cTeponaoB

N ONF
repaHuon - 3anax repaHn u posbl
P P P MponpaHonon

0-bnokarop

7y
P P OH
é\ )\/\VL\“\‘OH (L)
OH
/\

MeHTon - 3anax MAThI

dunartex, 1 kypc. BecHa 2016




CnupTbl

Pu3uyecKkue CBOMCTBA CIUPTOB

AnomanvHo gvicokue memvnepamypol KUNeHuAd.

H H
L || | .0
H=0-0C—N H—I —(IJ—CI H—' —(')—OH H3C CHj
II-I II-I H H H dumemusiosbill
amaH X/10p3maH 3maHos agup
m.kun.=- 89°C m. Kun.=12OC m.kun.=78 C B OC

Booopoouwie ceazu!

dustex, 1 kypc. BecHa 2016 9




Cnuptbl n PeHonbl (R=H)

oy 4.13
E.Jrgen] 1.8 (‘H :
oy 3.91 H_
. h

3y 6.27
3. 6.5 o ke

s 14.0
OH

NMR spectrum of vinyl alcohol

[ ' I » I : I ; I
3 8 Fa 6 S 4 3 2 1 0

duatex, 1 kypc. BecHa 2016 | 10



CnupTbl u PeHonbl (R=H)

8.09 . == 8.09

(

+
,::_‘_':: - N \-"‘*-. -
O O

dunartex, 1 kypc. BecHa 2016
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Cnuptbl n PeHonbl (R=H)

100
3670
free O-H
; stretching
a
U
5 50
t
€
w
(=
o
=
2875
2950
0 ' .
a000 3000
gas phase

dunartex, 1 kypc. BecHa 2016

1-hexanol
100

Transmittance %T

S0+

=

3638
free C

stretching

ydrogen bonding

terminal hydrogen bond

M a340

polymeric

2874
2861

2959

2932

4000

12

—T
3000

CClg solution {(0.25 M)

G = 5 f{my+mz)
T 2xc V Tmpem;

¥ = frequency in cm™
f = the force constant
c = the velocity of light

CHa-CHo-CHy-CHo-CHo-CHo—OH

100

free O-H
stretching

|—

&

bl

€ 50

o S0

t

=

w

c

2

}—

2874
3324
2861
2958
2933
0 T T —T
4000 3000
liquid film




OkcunpounssogHble [1J1

Il00x0001 K cunme3sy

A R AdNu’ /\/\g/
Nj; ‘\—\?
S 1

/\/\|/

Nt

dustex, 1 kypc. BecHa 2016 13



Cnuptbl MJ1

NPUMEPBL: gr—x —2Me RrR—oH

MexaHuszm SN2 CUJTbHbLIU

H yKj1e I_i;bun H,0
CH;—Br <57~ CH;—OH + Br®
METUIOPOMHU]] THUIPOKCHUA- METaHOJ  OpOMM[I-UOH
HOH

MexaHunam Sy, 1: peakuua t-BuBr c rmapokcna-noHoOMm

}\ MEANEHHO J{ )\ f\@oﬂ BbICTPO
('Br OH

1 ctragua: obpasosaHue 2 CTaaua: peakuus
KapbokaTnoHa KapbokaTnoHa

duatex, 1 kypc. BecHa 2016 14




Cnuptbl MJ1

INPUMEPDI Ad_2 :

O/CHs

1-MeTununkKnorekceH

BH3
e

Hg(OAc)2
H20

dunartex, 1 kypc. BecHa 2016

i oH
H202
“OH .
i~

TpaHc-2-MeTUNUUKNoreKaHon
(84%)

CHs

i LOH
NaBHga O/
—_—

1-MeTnuukKnorekcaHon
(90%)

15




Cnuptbl MJ1

INPUMEPDI S:

. 1) LiAlHy; adup

O OH
H
1) LiAlHg4: adup
(CH3)3C\m() HH0®  (CH3)iC
OH
2 | H
C HB\\ ¥ H 1) LiAlHy; adup HO %
C—C » CH;-- CH
. vy . 2)H;0® 3 > \ 3
C H3/ \()/ CHj CH3 D

dustex, 1 kypc. BecHa 2016 16



Cnuptbl MJ1

ITPUMEPDI AdNu:
Peammﬂ C Kap6OHI/IJII)HI)IMI/I COCANHCHUNAMMU
o+ &= _ s
>C=0 =>C==0 =C—0
5 & = | : —> ||
R—MgX L R—-—MgX_ R MgX

= H;0"
/ CHy ™ R-CH,-OMgX B, RCH,OH ITepBHYHEIH

—

: R H,0° R
RMgX —23B9 o ">SC—OMgX ——» >C—OMgX sropuunsii

R e
N_RR'C=Q
+ R
\ \ H;0 \
R —/C —OMgX —— R'—/C —OMgX tperHunsIit
R" R"

dustex, 1 kypc. BecHa 2016 17



Cnuptbl MJ1

IPUMEPBI Ad_ :

Peakuus ¢ KApOOHUJILHBIMHU COCANHEHUSIMHA

<:>—MgBr ;iiz)%mb”p; > O—CHQOH

(65%)
o CH,CHj
OH
OH
CHy(CH):CO0C,H ) ae Dy (CHy ), C(CH )
(85%)

NEerkecCTb

O

I
R—C—H
anegerip

O

|
R—C—R'

KeTOH

i
R—C—OR’

CNOYKHbIN
achbup
O
|

B—C—0r

KUcnoTa -

BOCCTAQHOBJIEHUA

dunartex, 1 kypc. BecHa 2016

BOCCTaHaenueaeT

—  NaBH,

BOCCTaHaBnmeasT

—  LiAlH,

18



Cnuptbl MJ1

MPUMEPBHI Ad,_ : L
CH;(CHy)sC” 21; 56> CH3(CH,);CH,0H
H (85%)
0 OH
DLIA Hg;a¢u :
it o5
JUBAJI-H -
oenzon, 10 oC (90%)
|
5 H OH
‘n)
Gy —O—CiLEH,C006,H, — L=

» CH;—C—CH,CH,COOC,H5s
(85%)
STUIIOBBIH 3(Up Y-0KCH-

dunsrex, 1 KypcC. BecHa 2016 BaJICPUAHOBOM KHUCIIOTEI 19
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Cnuptbl n PeHonbl (R=H), XC

\(:3/
)

1) O-H-cBsa3nb: peakiuu ¢ pa3pbiBoM O-H-cBs3u onpenensitoT KUCTOTHOCTD
CIIUPTA,;

2) H3IT aToma kucnopopa onpepce 1si€T OCHOBHOCTD U HYKJ1€O0(UIBHOCTb MO-
JIEKYJibl CIUPTA;

3) C-~O-cBa3b: pa3pbiB C—O-cBsi3u XxapaKTepeH 1715t peakllvil HyK1e0(UIbHO-
ro 3amelneHus 1 -a1MMUHUP OBaHMSI.

duatex, 1 kypc. BecHa 2016 | 20



Cnuptbl XC

B3aumMonpeBpalleHUA PYHKLUMOHaNbHbLIX Fpymnn
C yYyacTuUeM CrUpPTOB:

R\ /R
O C=C O
g R/ \R Icl:
R” TOH AnKeHbl R R
KapboHoBbl€e KeToHbI
KUCIOTbI
0 0
Il \ | / ¢
R™ OR’ R” TH
CrnoxHble \ ‘/’ Anbaervabl
3chupbl
ROH
RX . CnupThl ” ROR'
ManougHbie el
ankunol 3¢pupbl

dustex, 1 kypc. BecHa 2016 | 21




Cnuptbl XC

KueJ0THOCTh CIHPTOB B BOJHOM pPacTBOpe

22

ROH pK..
(CH;);C-OH 18,0
(CH;),CHOH 171
CH,CH,OH 15,9
CH;0OH 15:5
HOH 157
CICH,CH,0OH 14,3
FCH,CH,OH 13,9
CF;CH,OH 12.4
CF,CH,CH,OH 14,6
CF;CH,CH,CH,0OH 15,4
(CF;);COH 5.4

R—OH + Na
ciupT

dunartex, 1 kypc. BecHa 2016 R—OH + CH;Mgl

R“-—.p::eNa(9 + 1/2H2T,

CH4! + RO®MgI®



CNnpThHI,

CH3OH + NaH —— CH30™ Na* +

CH3CH;0H + NaNH; —— CH3CH,0™ Na*¥

OH o
+ CH;MgBr —— Q/

dustex, 1 kypc. BecHa 2016 | 23

CnupTbl — crnabble KUCNOThl

CoeduHeHue oK,
(CH3)3COH 18.00 Bonee cnabebie
Kucnomsbl
CH3CH,0H 16.00
H,0 15.74
CH3OH 15.54
CF3CH,OH 12.43
n-aMuHogbeHon 10.46
CH3SH 10.3
n-memurncheHon 10.17
geHon 9.89
n-xnopgheHon 9.38
Bonee cunbHble
n-HumpogheHon 7.15 Kucnomabl
o o~
| ¢
- P T
FoC°~CFy  H3C7/ CHg
F5C H3C
pKa=54 pKa =18.0
OneKTpoHOoaKLenTopbl
CTabunusnpyoT

aJNTIKOKCKA-NOH N NMOHWXAKT pKa



Cnuptbl XC

H
®® I
CH3;0H + HBr [CH3—.O.@—H Br®
MCTaHO METUNTUPOKCOHMN-
Opomun

CH;0H < CH;CH,OH < (CH3),CHOH < (CH;3);COH.
POCT OCHOBHOCTH

dustex, 1 kypc. BecHa 2016 | 24



Cnuptbl XC

3ameHa OH rpynnbl Ha ranoreH — peakuum HyKkneounbHOro
3amMelleHus
3 ROH + PBr; = 3 RBr + H;PO;

o 3pup, .
ROH + SOC] 5, — = RCl + SO, + HCI
GeH30I H JIp.
. L5f -
O
A 1%
e eLovsld | — c—=¢" + 180, + CF
achup / SN2 \
H H
\ XMOpCyNbGUT anKunxnopua
“C—OH ] )
/
H = (B -
nepBUYHbIN x Q) .
" ~ /
= g:l.gg‘ll/'qubM it ./C—CE)—PBQ S—NZ> Br—C\ + BrpPO™
acpup H ¥
anbpomdochuT ankunopomua
dustex, 1 kypc. BecHa 2016 | 25



Cnuptbl XC

Peakuusa MuuyHoOy

MpeBpaLweHue NnepBUYHBLIX U BTOPUYHbIX CMTUPTOB B
CNoOXHble 3¢oupbI C NONMHbLIM obpaLleHuem
KOHduUrypauumm

O
o g

/'\ O’ ..}
: 2 PhPTDEAD™ i\

R R R?
0
DEAD = ElO)J\()'YOE’
o
®
ROP(C4Hs); - KnModeBOW MHTepMeanar

dustex, 1 kypc. BecHa 2016 | 26



Cnuptbl XC

Peakuna MuuyHoOy

Mepsan ctagua peakumn MuuyHoby

PhzP: ® ®
\‘N CO,Et PhsT - ph3'I, 0°
Et0,C (\\'N/ el . N N )\
Et0,C~ N okt Et0,c~ N7 OEt

crabunnsauna aHUOHHOIO LUEHTPa Ha aTOMe a30Ta CNOXHO3DUPHON rpynnou

Bropana ctagua peakuvmn MuuyHoby

®
® Phy
Ph3P
N _-CO.Et
N _COEt —» Et0,C° N~ =+ R No°

EtOZC/ {' I aNKOKCWAa-
H A-VOH
H
Qo/\n

dustex, 1 kypc. BecHa 2016 | 27




Cnuptbl XC

Peakunsa MuuyHoOy

TpeTtba cTagua peakummn MuuyHoby

R/\o@/::% ® o
3 ki o /\o _PPhz N._ _-CO,Et
COARt Et0,¢~ N
N Ve |
Et0,C” rlu !
H
YetsepTan ctagua peaxkumm MuyyHoby H
©
N CO,Et H—Nu N CO,Et
Et0,C” \rlq/ = Et0,C”7 \rlv/ + Nu®
H H

dustex, 1 kypc. BecHa 2016 | 28




Cnuptbl XC

Peakuusa MuuyHooOy

Mataa ctagua peakuvmn MuuyHoby

Nuo\' ®
S PPhs > N~ SR + O=PPhs

NPoAYKT Sy2-peakymu TPudeHundochmHokcma

dustex, 1 kypc. BecHa 2016 | 29



Cnuptbl XC

| HCl: H,0.20 °C -
(CH;);COH ———  (CH3;CCl + Hy0
(94%)

TpeTu4Hble CNUPThI pearupyroT No MexaHnsmy Sy1:

R R R 1 R R R R
) HC| \ /4 4 CI- N
C o C—0OH, —— C+ e C—Cl (Br)
/ unu HB: / SN | urm Br /
R R R R

BHuMaHue! Bo3MOXHbI CKerneTHbIe neperpynnmpoBKu!

(CHz)3CCH,OH +HBr —— (CH.)CCH,0H, ——

*_
H;

o - -
—— [(CH3)2<|3_CH2 —>(CH3)zCCH:zCH3] B, (CHa)CCH,CH;

=

duatex, 1 kypc. BecHa 2016 | 30
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Cnuptbl XC

3ameujenue 2uOPOKCUALHOL 2PYRRbL 8 CRUPMAX HA 24102€H

o

Pearentit . CnupTs .

NEPBHYHLIC BTOPHYHbIE TpeTHYHbIE

HCl (xonr.) - = +
HC] (xoni.) + HCl(r.); ¢, °C - + +
1} ZnCl,; (BF,); 2) HCL ¢, °C + ok *

Cl * L 3 +
PCl nm POCl, + + +
SOCI ¥ * +
SOC] + DHMPHUIHH + + +
HBr (KOHH.) uma HBr(r.); ¢, °C + + +
1) H,SO, (xonw.); 2) KBr + - it
PBr, wiu PBr, + + +
P + Br, + + +
1) SO,CL,; 2) KI + + o
P+1, + + +

Tlpameyanme: «—» O3IHAYAET, 4TC PeakUMsd He HIET; «+» —peaklus HMeeT MecTo; * —o6palo-
BaHHE COOTBETCTBYIOINETO 3QHpa MHHEPAILHOW KHCIOTH; ** —nipeofiiamaeT RernapaTanua CoupTa
¢ 00pa3oBaHUeM COOTBETCTBYIOUIETC ANIKEHA

dustex, 1 kypc. BecHa 2016 | 31



Cnuptbl XC

[Tony4yeHue npocTbIX 3PUPOB

(peakuma BunbamcoHa).

B3amogencTene ankoronsaTos CnpPTOB C
arikmnranoreHngamm mninm nx akBUBarneHTaMu.

H Br CH3CH20 H
PBr3 \c/ CH3CH,0™ Na* \C /
adup  CHa(CHpds™ “CHs Sn2 CH3(CHp)s” “CHa
S)-2 -DpoMOKTaH
T (8)-2-0p 3TUN (R)-1-MeTUNIrenTUNOBbINA
“\, 3q)"p
C<
CH3(CHolg CH3

(R)-OKTanon-2

TosO H H OCH,CH3
\ \\/

p-TosCl b, CH3CH,0~ Na* d
npuaH  CHa(CHa)s™  “CHa Sn2 CHa(CHa)s” “CH3
(R)-1-MeTunrenTunTo3unar 3mn(S) -1-MeTUNrenTMNOBbLINA

3pup

dustex, 1 kypc. BecHa 2016 | 32




| duaTex, 1 Kypc. BecHa 2016

CnunpThbl

Mony4yeHue npocmbix 3¢hupos 8 ycrioeusix
Kamarsnu3a Kucsiomamu.

BrCHCHpOH —T2228 K080 o g o1 OCHCHBr + H,y0

120Y ¢
= 72 %4

) Hy 504 KOHD
HOCH,CH,OH + HOCH,CH,0OH = '
e 2= 130-140°C

7\ .
= O O + 2HO

N

- ' "' ) 24.)’]-“‘.{ o -1
HO(CH,)OH H:POuyf5104; 260-2 Ob(d m B0

90-100 aTt

Q"
Q8%
Tpequble CNMUPTBI aerngpatupyroTcsAa o4eHb J1erko.
CIH3 C{'|3 C\tlz
H30*, TTO
w— > — + —
H5C ? CH,CH3 25 °C /C CHCH34 /C CH,CH34
OH CHj CHg
2-Metunbyraron-2 2-MeTnnbyreH-2 2-Metnnbyren-1

OCHOBHOW NPOAYKT

33



Peakuyuu oKkucJieHus,
8 KOomophbIx rpoucxooum pa3spbie cesizeu C-C

//O p eakuus //O
B -  —C—0—C
N buaiepa-Bunauzepa .
\ /
N
2UOP OKCULUD 0BAHUE Wo W oedHue
! - N
/ 4 \ / \
OH OH 030HOU3
AIKEeHO6
OKUCTUMETbHOC Y
pacueni enue
1,2-0uonoe \ —0 + O— /
C=—0 0—=C
/ AN



Okucnurenu

Coequnenns Cr(VI):
=@ ©
Na,Cr,0+-2H,0 CrO, CrO,;.2Py <\:;N-H Cr(Cl)O,
K,Cr,04 pearenTel Capetta , nonoxpnomat MpUaMHIS,

1 KonnmHsa peareHT Kopu (PCC)

,Z[pyrne HECOPraoHuvIcCKUuEC OKHC/INTEJ/IN.

KMnO4 Mn02 8902 03

HepOKCI/I-CoeIII/IHeHI/IH . 0.0

5 “OH
H0, ¢Bu-0-OH H,CX Fc_/<0
202 t-Bu-0O- 3
O-OH "*° “0-oH ol
M-XNopHaaAbeH30MHa A

kucnota (MCPBA)

i | i ; IVle\s O mm Me\% 8
HMCECTH/ICYJ/IB(PDOKCH/I . —> —
Y/ Me~ Me”



Cnuptbl XC

OKucneHue CIINPTOB.

MepBUYHBIN OH O 0
cnupt | o1, I o1 [
Ro‘//C\H R/C\H R/ \O/H
H
Anbpervg KapboHoBa4
Kucriora
BTOpUYHbIN ?H :
cnupT C 101 C
R.R"/' \H R/ \R
KeTtoH
TpeTUYHbIN (I)H
cnvpx. ¢ -9, ne pearupyer
R R/' R PeareHnT CappeTta-KonnuHsa - CrO3:2CsHsN
duatex. 1 KypC Becua 2016 36 PeareHT Kopu (PPC) - CsHsN*H'CrOsCI” (npm 25° — 30°C)

Pacteoputens — CH-CI,



Cnuptbl XC

O
|
CH2Cls H

UutpoHennon
(po3oBoe macno)

[PCC - </ N—H CrO::,CI'}

Peaktue xxoHca (CrO3/H,SO4 B aUeToHe)- oKMUcrneHue
NepBUYHbIX CAMPTOB A0 KapOOHOBbBIX KUCIOT U BTOPUYHDBIX
CMUPTOB 40 KETOHOB.

LUutpoHennanb (82%)

dustex, 1 kypc. BecHa 2016 | 37



Cnuptbl XC

Ona oKncneHus BTOPUYHLIX CMIUPTOB B KETOHbI
MOXHO ucnonb3oBaTtk pacteop Na,Cr,0; B ykcycHoun
KUCNOTe, HO ANA «YYBCTBUTENbHbIX» CyOCTpaToB
npumeHsatoT PCC.

PCC
CH,Cl,, 25°C

TecToCTEepOH

MY>XCKOMW NOMOBOW
rOpMOH

AHgpocreH-4-a0uoH-3,17 (82%)

dustex, 1 kypc. BecHa 2016 | 38




Cnuptbl XC

MexaHunawm:
i B
> 7
.z-cr{_ : O O
O//T o {0 | el 4
H< HJ ot Cro oo \Cr
0 —— ‘?/ \.-O :(l)'/ ~
l &
= € _ s G
,/ \H ’,'/ \b_1 ,,f/ \.__1
C"MpT gq)up
XpOMOBOU
KMCNoTbl
: (vHTEepmegnar)

B = OCHOBaHMUe

dustex, 1 kypc. BecHa 2016 | 39
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Cmaduu eoccmaHoesnieHusi Cr(Vl)
8 peaKyuu coO emOpPUYHbIM CUPMOM

K.Wiberg, S.K.Mukerjee, J.Am.Chem.Soc., 1974, v.96, p.1884

R,CH-OH + Cr(Vf —— R,C=0 + CrIV) + 2H

R,CH-OH

R,C-OH

R,CH-OH

@

cr(dV) —— R2(.3-OH + Crdo + H®

Cr(V) ——— R,C=0 + CrV) + H®

cr(¥) —» R,C=0 + Cram + 28°

3R,CH-OH

AWCr(VI) — 3R,C=0 + 2Cr(l) + 6H®

D)

2)

3)

4)



Sir Ewart Ray Herbert Jones
Elias James Corey (1928) (1911-2002)

Lewis Hastings Sarett
(1917-1999)

Joseph Charles Collins (1931-)

Sir John Cornforth (1917-2013)



Cnuptbl XC

OKucneHue nepBUYHbIX U BTOPUYHbIX
cnuptoB Komnnekcamu IMCO c
3ANeKTPOoPUNbHbLIMU areHTaMu.

1) Oxalyl chloride

OH DMSO O &
>
Ri Rz 2)Et3N Ri R Q.
Omura, K.; Swern, D. (1978). "Oxidation of alcohols by ProDanieI Swr;ﬁ‘ (1916 —-1982)

"activated" dimethyl sulfoxide. A preparative, steric and
mechanistic study". Tetrahedron 34 (11): 1651

OkucneHue no CeepHy

dustex, 1 kypc. BecHa 2016 | 42




Cnuptbl XC

OkucneHue no CeepHy

@) 0
. ./ e o G)lhfo _—
1 — ) 2 Sins é CD - é Cl
NS PaaN i oS AN
-78°C .
1a b o 3 co ¢
e
R7 TRy g~ \(g/ N 2
cl 5 ' Base O..H O
5 © e D0 = R J
T \ R1 R2 R1 R2 -78 OC R1 R2
A HCI 6 7 8

dustex, 1 kypc. BecHa 2016 | 43




Cnuptbl XC

OkucneHue no CeepHy

(COCI),, DMSO>
Et,N, CH,CI, .
-78 °C tor.t. H 83%

(+)-1sovelleral

Thompson, S. K.; Heathcock, C. H. (1992). Marasmane Sesquilterpenes
"Total synthesis of some marasmane and
lactarane sesquiterpenes". J. Org. Chem. 57 Me OR
(22): 5979-5989 Me
. . . Me o
| E O
' .. R=H: 1
\ R=stearoyi: 1
R=6-ketostearoyl: 1¢
dunartex, 1 kypc. BecHa 2016 Marasmius




Cnuptbl XC

3alyUTHbIe rpynnbl and rmnapokKkcurna.

1. Tpmmemncmn UrbHaAd 3alllTa.

:N(CH2CH3)3
H-C CH H,C CH
R\o/H 3 \s/ 3 R , \S'/ 3 +  (CHaCH,)aNH* CI”
| _— |
H3C/ \Gl \O/ \CH3 3-r2/3
Cnupt

TMS-npou3sBogHoe

OH O\S./CH3 OTMS
|
(CH3CHa)3N 7%
H3C CHj

TpUMeTUNCUNUNOBLIN
achup (94%)

TMC-3awjuma s1ie2cko cHumMaemcsi pmopuo-UuoOHOM:

MN({CyHs)s s KEF
) + (CH2)-SiC e ROSIQCHC;:IE; EOH 4+ (CH-=51F
EOH (CHz)z51Cl — 33 ITTe-m0 (CH3)3o
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Cnuptbl XC

2. TeTparngponupaHunbHas 3aLwmra.

.,
o,
o

av' v ]

., Hl&" l,. o

ROH + [l - |
ey pupuan TT® RO~

2,3-DUrHAP OTIHPaH o S0-100%
2-TETPETHIAP OMHPEHHIEHEL
IpOCTOH sdHp

TTTl-3awuma ycmou4uea K delicmsuro
HYKIeogbusrios U cusibHbIX OCHO8aHUL, HO JIe2Ko
CHUMaemcs 8 Kucriol cpede:

e
— - - . | 5%, o, 2 .-: .'."'] | |
RO-o  CHOH 20O gt

-
-~ '.I -
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Cnuptbl XC

3.beHsunbHasa u TpVIC*)eHI/IJ'IMeTVIJ'IbHaFI
3adllNThI.

RONa + CeHsCH,Cl DMOL ROCHCeHs —2o% ROH + CyHsCH

ROH + (CgH c(‘lr"—rr'HsN ROC(CeHs)yy —=o
S8 o O OC(CgHs)y ——» OH + (C.HonCBr
eI gy SRS o ey BB T (eeElaCE

CHuUMaeTcsa 2udpo2eHOo/IU30M Ha NnaTuHe Unu
nannaguu
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Cnuptbl XC

N pupoaHoe coaepXxaHue JJ,GVITE pusa » Xopouwo ebidenigemces 2pynna CUHMemu4ecKux crnupmos
» Takxe ebldenigemcs epynna crnupmosg U3 pacmumesibHO20
B CH; n CH,-rpynnax aTaHonoB pa3Horo ChIDbS.

NMPOUCXOXOEHUA. » CodepxaHue Oelimepusi 8 3maHoiax U3 pacmumesibHo20
Ccbipbs _ro3sosigem HadexHo ornpedenums €20 _mun

] Conepxarue aeirepna feessases SR (nweHuua. puc. ceekrna, KyKypy3sa. uHozpad um.d.)
132 BikH; tpvne (May) : AN » CodepxaHue _ delimepus  3asucum ___om __ Mecma
] iy i npouspacmaHusi pacmeHusi U om 200a co3pegaHus.
130 ;
. . » Memod nossosnsiem Jjie2ko 0bHapyXumb hasbcugukamel
1 8UH, Npu_rnpou3sodcmee _KomopbiX 8 8UHO2padHoe Cyclio
125 7 O dobasnscs suHo2padHbIli caxap (wanmanu3ayusi).
120
. O
] © =
-« [ Chupm bl
115 S| O Boaru
a E @ O Konsaku
i / @ @ @ O Buxa
. © .
105 3 © © T
. O,
100
I T T T T ] T T T T | T T T T | T T T T [ 1
130 135 140 145 150

Copepxanue geitepua B CH; rpynne (m.4.)
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Nuonoi 1

BoccmaHoeumesibHasi OuMepu3sayusi KemoHoe —
nymb K 1,2-0uosiaM (MUHaKoOHaM).

HOH

/ﬁ\ LI ?'/'\‘ ’/"\0 +HOHY

PN - MG{OH);
CH3 H C CH3 HscHac C"SCHJ

KeTun KeTHN
Jea memoOa okucrieHUs ajilkeHoe e OUOJIbl.
CHy CHy
Y os0s ' °\0s4° NaHSO4 LR
NMPUANH ¢ 0/ ‘%o H20 0N
H H

O/cua yuc-1.2-duon
1-Ma™nuMKnorekcaeH
CH3
_RCOzH
CHzClz

dustex, 1 kypc. BecHa 2016 | 49 1"‘:':"“,;;;?::;?"" mparic-1.2-0uon
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Nuonbl XC

Ocobble cBocTBa 1,2-0UONOB.

[TuHaKonuHo8as nepeapynnuposKa.

+

H
) + H
H‘o o*H |"*o’)O'H HsC o*‘H
- S A
H H H\,
H8e o H&c ot HeC CHY
MAHAKOH o’H O
HsC
-~ :32)/&]\0”3 - H3c>(lkCH3
3 CH, CHj3
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Cnuptbl XC

OH

rnuuepuH

| Mg(Hg), TiCly 2 ; H;504 xonn
> TOJIYOI 0°%C
ole

1 691 2

S &

caupo4,s |xexazon-6

KHSO,, Harpes

K,SO, aKkponewH

dustex, 1 kypc. BecHa 2016 | 51
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Cnuptbl XC

OkKucneHue c paspbiBom cBfa3u C-C.

-, OH -
Q\\l,:\;,o
o o

HIO \
= IR—C—C—=R

B BOAE / 3 + HIO3
2R R
HO\ PH - - 1R 3R

1p C—Ciyy, 2 - -
R ZRI }R R Aco\pb/ogc 25 ir
1,2-gon 07 "o + Pb(OAC)2
Ph(OAC)  11p e d_3g
BeHson unu 2R/ ;R

yKCYCHaA - -~
KucnoTa

dustex, 1 kypc. BecHa 2016 | 52



AnKoKcuankaHbl
MpocTbie acdhupsl ROR®

CH3CH2\0/CH2CH3 O\CH3 0
OVSTUNOBBINA 3chup (j :
- TeTparuapodypaH
(Trep)

CHO

dustex, 1 kypc. BecHa 2016 | 53




AnkKokcuankaHsi, J1

CuHTe3 npocTtbiX 3¢hnpoB no
BunbamMmcoHy

UMKNoneHTaHon aJiIKOKCua-noH

CH,OH
HO CHal CH;;O

HO Ag,0 CHRO

OH
OH

CH30

0,
a-D-TNoKo3a 85%

AJIKOKcUMepKypupogaHue

H H CH
| \ /

g cl: CF3C0O5)9Hg ‘ == ’ /C\
H ' ' “\ H H

dustex, 1 kypc. BecHa 2016 | 54
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OH  NaH 0: Na*
o

OCHs

N

X (3 0
S Q/ b
CHj

UMKNoneHTun
METUNOBbIN
3achup (74%)

+ Agl




AnNKOKCUankKaHbl

CUuHmMe3 KpayH-3agpupos.

(HYapnb3 lNedepceH, 1963 2)

55 Yapnb3 MNegepceH Xau-Mapu Nex AoHanba Kpam

dunatex, 1 kypc. BecHa 2016
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AnkKokcuankaHsbl, 1J1

0™
ONa _CH,CH,CI O O
2 *2 0 —
(L % — L T
N

AnBeH30-18-kpayH-6

HdubeH30-18-kpayH-6
¢ ‘_,L""?\ ;’-’{:F“k
.-Oaig‘ é 3. Ve
L 7T 5,
Kpucmannu4eckas cmpykmypa K'-koMmnnekca “\ﬁ X ,e L\p"'b
b |
eas/luUHOMUYUHA. ImMom rnepeHoc4YUK UOHO8 Q__ ‘3»4} ) —0-AH-0
npoxodum cKkeo3b MeM6paHy Kremku U Ha Opy2om ‘( / @i\

€€ KOHUe omdaém UOH 8 pacmeop.
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AnkokcunankaHbl, XC

PacwenneHue delcmeuemM Kucsiom

bonee

3ar HeHHbIN
PyA MeHee

3aTpyAHEHHbIN

f\
H-1 - .
(/’ \\\ Tr?-// Sn2

CH3(|:H—§-—CHZCH3 — CH3?H39—CH2CH3 =i CHiCH—OH + 1—CHyCHs

CHs CHj o CHj

[anoudupoeaHue, OKUC/IeHUe

hy, -20°
CH;CH,OCH,CH; + C ——— CH;CHOCH,CH; + HCI

1
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AnkokcuapeHbl, XC

lMepeespynnupoeka KnsilizeHa

OH OCH,CH=CH,
BILH CH= \,H?
+ NaH
pacTBop
teHon annundeHunosbin 3chup
_CH
0 CH OH
CH2 CH2CH_CH2
250 °C

o-annundeHon
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AnkokcuapeHbl, XC

lMepeespynnupoeka KnsilizeHa

MexaHuU3m
CH, ¥ H,C H,C
e Eﬁ“ 0" *(le G i §$H
CH2 CH2 CH2
— H —_
nepexoagHoe UHTEpMEeauaT

COCTOAHUE

dustex, 1 kypc. BecHa 2016 | 959



INoKcuabl

0

Hic=cHs =5 sdBH

2C=CHy ——> Ha 2
300 °C

nepunsaHoH B
nosioeol hpepoMoH
mapakaHa

dustex, 1 kypc. BecHa 2016 | 60




Inokcuasl, MJ1

i e | H

H
H E OH E 9: ’/
C|2 NaOH O
H,0 H,0 \
H i YH \
Cl

i YH
CCI - H

- /
MpEte-LudomMen] MemoOdbI nony4yeHusi:
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Inokcuabl, XC

Peakyuu ¢ packpbimueM UUKNa

O
LA\
1) RONa 1) NaCN 1) NaSH 1) RMgBr 1) LAH
2) H>0 2) H,O 2) H,0 2) H,O 2) H,O
\
OH OH OH OH OH
RO NC HS R H

P>

SNUXNOPrMapPUH — PacnpoCTPaHEeHHOE MCXOAHOE BELEeCTBO Ans nonyyeHus 1,2,3-3aMeLleHHbIX
coeauHeHUn. SNoKCUAHbIN UnKn bonee anekTpoduneH, yem cenasb C-Cl, 1 mexaHu3m nepeon
CTaguu CUHTE3a BbIMMAQNT HECKOSTbKO HEOX M AAHHbIM.

A,ocfzy\c' S M/\B — w0 ]

Kak Obl Bbl NpoBepUAN ero sKkcnepumeHTanbHo? MNogymainTe o Tom, 4To HyaeT NPouCXoanTb B
cnyyae 3HaHTMOMEPHO YUCTOro 3NUXN0PrUAPUHa.
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Inokcuabl, XC

Peakuyuu ¢ packpbimuem Uukna

H i H B, -
PLOH| L i LOH
*e " :
o : P
H Q_/ 2+ N / OH
H H
: ) mpaHc-1,2-yuxnozekcarn
duon
(86%)
o:) i o i OH
G2 %3 c H H,OH + ~OH
OL e g HooH [ 10, CHy
H20,100 *C

70%
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Tuonobi, J1

C—SH

L-
corpus mercurio captum OH
uucmediH o
C>HsSH + OH C,HsS + H,O
pK,=10.6 pKa =157
muoiJibi 60s1ee cusibHbIe KUC/IOMbl, YeM
| o CMUPMBI
N
" E OH
>—5‘ + Br—R —p S—R —m R— SH
HN "H,N

RMgX + 1/8S,— [RSMgX] —22» RSH

ATaHO

20 0C

CH;(CH,)4CH,Br + NaSH » CH;(CH,y)4CH>SH + NaBr

(60%)
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Tuonbl, XC

CHy(CH,);SONa> + CH,I > (H,(CH,);SCH; + Nal
_ (71%)
RSH —— a3 v
\ H,0 RS\:(_)H
O

©

P CH,Cl, @,
RSH + C,\ BT e R—S\
] 0-0-H OH

C CyIb(HUHOBAA
KHCTIOTA

@ O@
@0
RISR2 LN RIS” Ol rRISZ_R2

\
CyIb(oKCcHA Cynb(poH
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KopoTKO 0 rmaBHOM

1. CI'II/IprI — 6a3oBbIN, D,OCTyI'IHbIﬁ N B TO Xe BpeMA OTHOCUTESJIbHO

peakunoHHocnocobHbIn knacc OC.

2. [nga HacbIWeHHbIX NonspHbIX cB3den “C-0O7”, xapakTepHOo npoTtekaHne

S, -PeaKkuuin, Kak B ponu Hykneodwuna, Tak 1 B ponu yxod. rpynnbi.

3. [Mpupopa cybcTparta un Hykneoduna 3agatT perno- u

cTepeocneunnYHOCTb TakuxX NpeBpaLLeHnii (S n E-nyTtn).

4. BBMLI,y BbICOKOW MOABUXHOCTU MPOTOHA, CrMnpPTbl HY>KOAKTCA B

NCIMOoJ1Ib30BaAHUN 3alLIMTHBLIX IPYyM.

5. OTO KIOYEBLIE MHTEpMEONAaTbI NMpu nepexoge K OKCoOCoeanHeEHNAM

NOCPEeACTBOM peaKLnii OKUCTIEHUS.

dunatex, 1 kypc. BecHa 2016




