








(Cs-Co)
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in situ (

70-
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” (“phase transfer catalysis”)
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Q"
M+
Nu-,

Q' X+ M*Nu Q" Nu + M*X (
Q*Nu-
Q*Nu- ( ) Q' Nu (

RX
Q-

ONu+RX RNu + QX (

QNu+MX  MNu+ QX (

- (
NaOH- , KOH- , K2COs- , NaCOs- )



( )7
( 336), (Cs-C1o)
( 464),
( )
( )
(N,N™- —
HaC-N_ N-CH;
N,N,N’,N*- : N-
):
(18- -6, -18- -6,
-18- -6) ( .7 1,10-
4,7,13,16,21,24- [8.8.8]- )
- ( 18- 6)



1-10%

() - }
( -
) - .
12 , B - -
(o Y
(NaOH, KOH, NaHCOs,
Naz2CO3, K2COs ) . -
5006- , -
- (5-10%- ): - -
( ): -
(



(0-5°C)
~ 40-60°C

1)

2) ()
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10.

11.

R—— N R2

R3
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X



( Aliquat 336),
Cao) (Adogen 464)

, RaN*X-

RiZ*X- (Z=N,P)

(I->Br ->> CI):
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Rl
s
T .
NT N .BEy
J{ “NEt

R=Me,Et; R'=H,Me; R’=Oct, -CisHas

N- -4-(N,N™- ) ,
R R
\/
N

7 | R =Me, Bu, Hex

Cr Et
Ny R'=CH,CHZ . CH,CMes

Bu

R
100 ' -

~200 C -

+ + +
BusN(CH,),(NBuj [RZN _</ \N]—Y 2x
- - 2

X X

1,3- N
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\/\/\/\/\/\/ Z+R3:O SO,Me

R= p Y= , CH2CH20CH2CH2; Z=N,P
( )
/_(Me
R\i Yy X
o \_< Z=P As
e Y=0,8,N-R
2.
( - )
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-18- -6 15- -5
. KY
18-
(2,6-3,2A)
(2,66A): 15- -5
15- - ( 1,7-
2,2A) Na*
( 1,94A): -
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[2.2.2]- )

[5]
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Na*

50-100
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XX -

70-



RO—(CH,CH,0)—R

R=H, Me

) 11315_ )
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(3,6-
) (TDA-1, R=Me, Et)

CH2CH20_ CH2CH20R
N=—CH,CH,0— CH,CH,OR

\CH2CH20_CH2CH20R
TDA-1
( ) 180°C
. TDA-1
4,
)
0]
R~
R'/ N_P(N MeZ)Z
P,S - (EtO),P —CH, —spPh
(0] (0]
N- n-Cy,HysNMe,

b
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):
Me
Me,NCH,CH,NMe, MezN(CHz)n—l\ll—(CHz)nNMez ,
in situ
CH:Cl: -
KCN
(P,P,P- -N)-

+ -

[ Ph;P=N=PPh,

(CH2)9P+BU3BI‘ N
<
O (@]
¢,
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KCN-

NaClO
-2,2,6,6-

OMe

Me’ Me

QC—Z

1- -

- -P*BusBr-

—OCH:2Ph , -
CH:Cl2 -
4- -
-1- , in situ
OMe
Me Me
+ X
Me ’l\f Me
(6]
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100 C- 2
D QX [ .
BusP*( -CisHs3)Cl]

QY- (Upwppup

RX + Q'Y — RY+Q'X"

N A

NaX + Q'Y ™~ NaY +Q'X
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RX + Q'Y —»RY+ QX"

! l

Y + 2Na" + X

QX Y-
" Eox Eov:
Eox = [QX] 7/ [Q] . [X] Eov=[Q"Y] [/ [Q1]
Eox Eov
pH-
:Eox  Eqv
v-
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Kvix = Eqv / Eox = [Q*Y] . [X] [/ [Q*X] .[Y]

’ Q+_
: QY-
, D QX
Eox : -
IgEox- ,
0,54~
1 <
D QX

[HexaN*X-,  OctsN*MeX-, MeaN*( -CizHz2s)2X",
Me2N*CH2Ph( -Ci2H25)X], -

Q+

Eox
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NO,

NOZQ@ >>Mn0, >ClO, >SCN "> 1" >Cl0;~  -Me-CsHaSOs - >
2 5>NOs >Br->CN- BrO;~ PhCOO >NO,” Cl" >
>HSO, > HCO; > CH3COO ™ >F ", OH > S0,* > CO5* >PO,*

() ,
(X),
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, 1-

(BusN*HSOx)

HCOONa -

-Na
NaCl-
( -
) -
( ) -
- | | | ~ HCOONa-
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HCOONa + H,0 — HCOOH +NaOH

HCOOH +Q'X- =— Q'X-....HOOCH

» (
) 0
pH-
Eox
(CHCIs)
(CH2Cl2) , .
( CHCls- )
Eox-
. (BusN*CI")
(BusN*Br-)
CH:Cl2 — H20
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1000 K2CO:s-

, H/D-

NaOH-

28

50%-

NaOH-

2 [(C2Hs)sPhCH2N*CI]

CH-

R-C-CHyCR )

0]

0]



(pKa "'18), -

Q'OH-

~50%-  NaOH
OH-

(HexaN*ClI-, OctaN*ClI")

OH-

29

RH

Q*OR-,

(pKa = 22-25)

CH-

OH-

Na‘R-



@ R QR
X)
QR R'Y
"RR’ QY- :
QJrX R'Y QJrX' R'Y
R-H 7 — > - k E—
Na*OH- Na* H,0
QJrR + R-Y RR' + Q+Y
S — _—
-Na*X" H,0 Na"X" + H,0O
b (:CH>), -
" CHR, CRz, CRR’, R- R’- -
, (:CH2) -
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),
CHZ (sz' 1
): -
1969- (:CCL)
NaOH- 50%-
, CHCl3 — 50%- NaOH-
(:CCL)
OH- - ,
OH
CC13H —_—> C:C:l?,- — :C:(:lz
-HzO _C:l_
hinnkEppuquypl
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Ubkhnulihquny,

CCly > QCCly

:CCl2-

CHCl; + NaOH > CCl3Na" + H,0

CClyNa" + Q"X === Q*CCly + NaX

- \:/
QCCly == Q'Cl + :CClh 3 ¢
c’ ¢l
, ~ 50%- NaOH
, QX

Q+CC13_ == Q+C1_ + CCCIZ

(:CCl)
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CHCl; + NaOH — CClyNa" + H,0 === :CCl, + NaCl

R3N + :Cclz—b R3N+-_CC12
« )
RyN'CC1, + CHCl, = [RyNCHCL "CCly == [R;NCHQ "ar + :CCl,

Q% -
X , -
Cl-
(BusN*X") (:CCl) -
Cc=C
N-H -
X- -
( ) -
( BusN*F->BusN*CI->BusN*Br->BusN*1->
>BusN*ClO4 ) (

RN'X" + :CCly 2= [RyN] T[CCLX]
[RyNT[CCLX] === RyN'X" + :CCl,
RaN*X-

33



, N-
- )
MesN*(CH,),CO0" D,L-HOCHZCH2C|HCOO‘
Meg N*
D, LrMe3N+CH2|CHCH2coo- L O\Coo_
N
OH Me/ \Me
HO Me

7/ N\

T DY |

- - +

L' S coo L SN Scoor R-N-NHCH,CH,CO0-
Me Me Me  Me Ve

R= C]_'C16' ,PhCHZ, PhCHZCHZ, n=1-3
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(:CCL)

Cr Na*

CCls

Cl-

(:CCL)

.- ﬁ-oc'cb]
(0]
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¥
-N-...-COO~

+ :CCl,

(:CCl2)

(:CCL)

CCls -



CCls

ghu-
(PhSCH ), (PhSCCI),
(MeSCCl):
(Me,C=C=C:)
(CHHals)
( - )
T (2- - (2- )
2-
KOH
Q\CHCIZ Q\CHC'Z
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, OH-

— 50%- NaOH

(F, HSb4') , -

HSOs - -
SO4%-

, >, OctsN*Cl-
— 50%- NaOH
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Ph-CH,-CH=CH,

CH- (pK~34)

PhMe/50%NaOH/Q "X

L

75°C
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PhCH=CH-CH,



( )
(BusN*HSO«) (HexsN*CI)

(RHal)
(HCOONa)

situ
(NaOH, KOH),

CaO -KOH CaH: -
KOH

(:CCIzl) -

[20]: -
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Cl,CCOONa — » :CCl, + NaCl + CO,

(ClxCCOONa)

KHCOs-

[RaN*X- ... HN(R)Ar] ,
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[16,
17]:

200 C
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Zuipglkp hiphwuwnniquul hwdup

10.
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11.

12.

13.

14.

15.

16.
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, ( )
; (18- -6, 18- -6,
-18- -6): F--
KHF:
iI' ’
i~
) . N ) 1- _212_
R N 2 KF-
160°C-
66% 100% ; 2-
. L >

45



20%: -

BusCisHs3P*Br-, KF-

, H20, 160°C
RCI + KF RF + KCI

R( ,%). -CeH13(80); -CsHi7(71); -Ci2H2s(77); PhCH2(90):

1- : 30 149 1- ,

47 KF.2HO0 5,1 - 7
160°C -
H2S0s , CaCle-
10,2 , t .142-144°C(760 . .), no?°1,3934:
. | 1-
1- -
90% , -2- 2-
54% ( 26%): ,
-2-
KF- ( )
2- ,

45%, [ Jo®+6,20;
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. KF, 100°C, 14

(-) R-n-CgH, 3(|?H-OSOZMe = (1)-CeHisCHE
CH, CHs
, , 2,4- 2-
-2- KE-
18- -6- -
2,4- ( ) 2-
-2- (  31%)
KF- ( -
) (100°C,23 )12 %
18- -6- :
( 60%) 33- ( -
) 3- -3- -
18- -6- KF-

RSO,Cl+KF ———» RSO,F + KCl

R( ,%). Me(84); PhCH:z (89); Ph(92,5); 4-MeCsHa(100); 4-BrCsHs

(100):4-AcNHCsHa (96); 5- -1 (100):
- © 200
117 - -
58 KF 5 18- -
6- 100 -
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) X 105 , t
175-177°C:

BuzCisHz3P*Br- H20
-ROH + HCI RCI

R( ,%). —Bu(65); -CsHi3 (87-95); -CsHui (87-94); -Ci2H2s0H (91-
94); -CisHs3(91-97) (

3 , 45 ):
1- ( -Ci2H2sClI): 10 - -
, 22 37%- HClI 2,72 -
100-105°C (
)
( ):
, NaCl-
10%- ,
CaCl2- 1-
8,5 ,t . 86-88°C (3 . .); no®1,4419:
NaOH-
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( 94%) -

, (90%) 2 -
(90%) 2- - :
( )
(KCI NaCl)
,1- KCl-  (
NaCl)
-18- -6- 1-
48% , -1-
1- 80% :
[l
C8H170ﬁMe -1-
(6]

, - R-CsHaCH:N*(Me)P(O)-
(NMe2)2 (R- ) KCI
1- 1-

83%
- 20% NaOH- 5% - -
( -BUOXP(O)H + CCLs ( -BuO):P(O)Cl + CHCls

CCls- CBrs- - - -

49



83% -

0-5°C-
17% -
(R-CeéHsN*Me2BuCl-)
32-72%:
: KBr- (-)R- -2-
86% 73-78% (+)-2-
([ ]DZO 29’201 -
72,4%): , (-)-R-
-2- Kl-
2-
( 70-74%) [ ]0% +0,8°( -
1,7%): : ,
18- -6-
( 35-90%)
(45-94%).
-XCsHsN2*BF+~ + BrCCls (Mel I2) -XCsHa4Br ( )]
X = Me, MeO, ClI, Br, NO:
, ( ) NaBr-
Nal- 10% () S ( 20%
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() ) 11

2,5 )

( 86%) -
( 82%):

NaX
Me;SiCH,OAc ——— Me;SiCH, X X=Br,l

(KSCN) -
-336- ,
- ( , -

-336—
RX + KSCN RSCN + KX

RX ( , %). EtBr (92); Etl (99); -PrBr (100);
-BuCl (100); -BuBr (99); -Bul (96); -CsHuBr (100);
-CsH13Br (99);  -CrHasl (100); -CsH17Br (100):

10 , (KSCN)
(5%- ) 5% ()
51



-336-
100°C

-336- -

(KSCN) ):

(1-17%):

(KCN)

100% 91,8%

52

(KSCN)

-336,



18- -6-

X(CH2)nY + KCN NC(CH2)-CN

X, Y, n( ,%). Br, Br, 3 (97,3); Br, Cl, 3 (100); Br, Br, 4 (100);
Cl, Cl, 4 (86-94)

RX + KC(N —> RCN + KX

RX(  ,%). 1-CsHusBr (100); 1-CsHisCl (90,6); 2-BrBu (69,7);
2-BrCsHu7 (56-62); 2-CICsHu7 (77,5); PhCH:CI (Br) (94-100):

11,7
, 25 ,5,08 1,3-
1,01 18- -6- 15
( )
, MgSQO:-
4,1 ;t .78-82°C (0,13 L)
( 32-46%),
85-95%

ArCH,Br + KCN ———— ArCH,CN + KBr

Ar = Ph, 4-O2NCsHa, 4-CICsHa, 3,4-(MeO)2CeHs

53



XCH,C(Cl)=NPh _ KON XCH,CeNyNPh

X (9%6). H (86); 4-Me (68); 4-CI (80); 2-Cl (47); 3-Br (93);
4-MeO (79); :

- N- -2-
(NaCN)
2- 50%
D 2- -6- -2,4- -4'- -
m (CuCN) -
80%):
NHAc NHAc
QN— ONEQ — O,N Q N@*NEQ
(NaCN)
-XCsH4COCI + NaCN -XCsH4COCN

X( ,%). H(60); Me (72); MeO (60), Cl (22):

-XCsH2-C(CN)2-OCOCsH4X-
54



46%, -

35%:
: o°eC 51
, 100 - 300
20 18
(~1 )v ’ -
, MgSO:- X 25
t 105°C (0,1 . )t 30-32 °C: -
, , 10 .94-950C:
-336-
RX + NaNs R Ns

RX ( ,%). —Bul (89); -BuBr (97); -BuCl (65), -CsHuBr (89);
-CeH13Br (87); -C7HisBr (92); -CsHi7Br (92); -CioHa:Br (93);

-CeHul (77, 23%
) -CeHuBr (74-78;
12% ):
: 10,25  (~0,16
) 25%-
1,62 -336- -
0,08 , -
100°C, :
( )

55



18- -6-

87%
( 18- -6- )
3- ( )-3-
( ), 18-
6- ( 20 :
) .
RX + KNO: R-NO2

RX( ,%). 1-BrCsHur (65-70); 1-1CsH1s (50-55);

2-BrCzHaCsHs (32); 3-Br-1-PhCsHs (51); PhCH:CI (34-51):

(KNO2) 1-
( 32%):

KSH- ,
56

22 :



PhCH:zBr + KSH PhCH2SH

RX + Naz5.9H20 RSR

RX ( ,%). —CsH1Cl (90); -CsH17Cl (98); PhCHCI (94);
-CsH1sCH(Me)CI (90); -CsHBr (91); -CsH7CH(Me)Br (91);

MesCCH:Br (81):
(Na2S) -
RCH=C(R")CH2X + NaS [RCH=C(R")CHZ2]2S (90-96%)
R=H, Ph, Me; R"=H, Me; X=CI,Br
RC=CCH:2X + NazS [RC=CCHg:]2S (73-82%)

R =H, Ph; X=Cl, Br

H20 — CH2Cl2 = RsN (R= -Pr, -Bu, -CsHii, -CesHis, -CsHi7)
2,4- -
(K2S205) 0-8°C -

57



), C-N ( )
c-C (
):
Cc-O
dhjpudunih
336,
25-70 C | (
) 30

58



NaOH- ( , 50%-
): 3-5%
)1 ) ]
( )
( -
):
-2- (CH3-O-CH2CH:zPh):
200 ( . .50-70 C) 61 2- -
1 -
NaOH- 50%-
15-30 : 1
63 , -
45 C' y 3 ]
10 30
93%,t .63 /12
ROH ( HOROH) + R'Cl ROR’ ( R'O-R-OR")

R,R'( ,%). -Bu, PhCH2(92); -BUOCH:CH, -Bu(82);
-CsHw, -Bu (95); CH2=CHCH2,  -Bu (72); -(CH2)«-, Et (93,

EtO(CH2)s-OFEt
); CHsOCH:CH(Me)-, -Bu (97):

59

3%



336- CH2Cl2 — 50%- NaOH
0 C-
RR'C(OH)(CN) + R"X RR'C(OR™)(CN) (70-74%)
R =H, Alk
o ~
) ‘12_
-336-
25%
KOH o)
O- -
O-
O-
12:34- - - - -D- ;
V), 23 : 56- - - - -D- ]
v, 12 : 56- - - - -D- -
VIl (R=OH, R'=H) 12:56- -0- - -D-
VIl (R=H, R'=OH),
VIl (R=H, R’= CH=CH: COOEY)

60



( 64-100%):

CH,OR %6 o
o) 0. CGHlo\O O- OR
H//o \'/
CeH1d 0o Cell1o
O=CgHyg
v VI
C6H10\ R—O~ RO
0]
R O]
CeHio
VI VI
, VIl (R=OH, R'=H) O- -
=70%,
0,1 /),
2%-
( ) 50%-
NaOH- :
( ) :
KY-2(H*) ( - -

)‘ -

61



0,5-1 ,

T 27
O_ ’
ArOH + RX — ArOR
Ar, RX ( , %). Ph, Mel (95); Ph, CH.=CHCH:Br (77);
pPh. QcH-ca (77); Ph, -BuBr(85); Ph, CsH11Br(73); Ph,
! [¢)

PhCH2(86); Ph, PhACH(Me)Br(91)

: 50 -

, 50 , 10 , 15 NaOH- , 20-30
, 0,1-1 -

2-12 -

62



) ll_ -1- )
, )
(73-95%) - 2
41-42%:
v B-
: C-
: , -1-
O- C- ,
OMe OH
Mel Me
SOEIOORNGO
C_ ’
20 5

63



PhCH,C(O)R == PhCHff_R + CICH,OR — PhCH C(R)-OCH,OR'
H

R, R’ ( , %). Ph,Me (55); Ph, -Pr (60); Ph, -Bu (56); Me,Me
(26); Me, -Pr (25); Me, -Bu (36):

-BrCsH«C(O)CH:zBr + RCO2K -rCsHaC(0)CH20C(O)R

(KHCO3)
(K2COs3) -

336- -

KHCO; + RCH, X ———> RCH, O—ﬁ—OCHZR
O

R( , %), -CsHu (72); -CsHis (74); -CiHus (71); -CeHao (78);
-CuHz (67); -CisHa: (83); Ph (85); 2-MeCsHa (81); 3-ClCsH14 (86):

- ﬁ_ -

64



R\ /H R\ /COR
RCOCH,COR' + R'Cl  ————»  C=(, N c=C
/ \
CHCL.NaOH = pvg  COR'  R'O H
E- Z-
R, R, R" ( %. - Z -

). Me, Me, COMe (97, 55:45); Me, Me, COPh (99, 60:40); Me,
COOEt, COMe (83, 93:7); Me, CO:zEt, COPh (88; 96:4):

( 10%)

E- Z-

) -
- - 30%- NaOH -

~KOH(  NaOH) - ): ,

65



- - NaOH-

ArOH +RSO,C1 ——> RSO,0Ar

3-
— PhCI - — NaOH(NaHCOs)
3- 93—
94%
O
a- B- -4.6- - -D-
, 5%- NaOH-
2- ,
78% 2- -
7% 3- - , ~ 55% 2- - , 31% 3-
7%2,3- - - :
- - 1,2:5,6-
- - -D-
3-O-
o)
CGH10<O O,T(S)\
of
CeHio

66



2,35,6- -O- - -D-

(0] H c
~ 6
CsH1o \O O\O/O O/H-/A\ o
v o] © o] “CeHio
H (0]

H| Cehit
1-O- -
OH  cH,Br, ©:0>
@o]{ O
. 0,15 -
, 20 1 -464-
2 - 0,1 -
0,25 NaOH

67



50

( 70%), 2,3- ~
[213_ ]_113_ (82%), 2,3—
(80%), 4- S 4
1,3- (86%):
OH CH Br,
Cr, - 00O .
OH (70%)
OH CH Br,
‘>
ot (82%)
CHO
OH  cH,Br, 0
e 0
OH O 500
OH  cH,Br,
OL, = 10
H;C OH (86%)
Oppn-
CHCI, +3ROH — CH(OR),
R= Et, CF,CH,
Oppn-

80  50%-

© 198
NaOH- 1.1 -

68



MgSO:- 9 (36%), t

c-S

-CsH17SH + EtBr
50% NaOH

-CsH17Br + PhSH

69

23
15-20°C-

.=140-145°C:

336
-CsH17SEt (95%)

-CsH17SPh (100%):



NaOH

(
) ' . 2- ( )
( -2) :

N N
R./[S»\SH L R'/[S>\8R (55 - 90%)

s 3 — O wn

s e 3o

N—N N—N
HS/<S>\SH—> ClCHZS(S> SCH,Cl (78%)

C-S

NaOH- -

70



RSCN + CHCl, —— > RSCClL, (61 - 86%)

R = Alk, PhCH,, Ph, C,H, NC(CH,),, CI(CH,),

! o
PhSCN + Ph—(lj—CN — Ph—?—SPh (68 - 77%)
Me Me
- -S- ,
RX + KSC(S)-OBuU- [RSC(S)-OBu- ] R-SH

( )

R( ,9%). CsHu(Me)CH (72); -CsHai7 (87)

0,5-
336 KOH
RX + KSC(S)OR’ RSCOOR’ RSR’
20 70°C 80°C
C-N
- N-
( ) — H0
NaOH - 74%
> -336-

50%- NaOH-

71



H2NCN + RX RNHCN

RX ( ,%). PhCH2CI (96); CH.=CHCH:CI (91); -BuBr (80),
EtBr (75); Me2CHCH2CH:Br (55); Me2CHBTr (54); MeBr (32);
MeOCH:CI (71); -BuOCH:CI (72):

CH

PN
HoNCN + BiCH,(CHy), CH,Br —»NC—‘N\ /(CHz)n
CH;
n( ,%).2(55);3(75); 4 (25)
1,2- 1,3- -
HBr- to | -

) 2- -2,3- 50%

©1CHzBr H,NCN
_—
N—CN
CH,Br -2 HBr @C

~ 50% NaOH -
( )
(25-200%) ,
60-80°C-
PhNHAC + RX PhN(R)AC

RX ( ,%): Me2S04((84); EtzSO4 (90); -PrBr (82);
-Bul (82); PhCH2CI (95):

72



( ) - 50%-

NaOH-
RR'NH + CHCIs RR'NCHO
R,R’: Me, Ph; Et, Ph; -CsHuo-; -Pr, -Pr; -Bu, -Bu:
N-
CHCI, O
N (95%)
— ‘CHO
NaOH,
N CsHs'HzO a <!
H /\
CHCI, O O
¥ (60%)
CHO
N,N-

RCONHR' + R"X ——— RCONR'R"

RR,R”(  ,%).Et, PhCHz, Et (73); Et, PhCH2, -Bu (82); Et, PACH:,
PhCH: (96); Ph, Et, Et (88); Ph, Et, -Bu (85); Ph, Et, PhCH: (86):

B ¥ -

- (KOH )

73



O_/I:g N RX O_—I:NR N

- , NaOH,

-2-

) 2-
53% ,

H

n= 1,3, 5; R= Alk, PhCH,

CcO CO
A "NR
@E /NK +RX — = /
CcO CcO (80 -90%)

R=Alk, PhCHz, -CsHu1

X=Cl, Br, I, OMs, OTs

74



D oo (3
N Bu,NBr, CH,CH R
H

RX, Bu,NBr

®
) NaOH, C;H-H,0 NR

N
H

—Z,

X=ClI, Br; R=Alk, PhCH,

N-

Me,SO,, NaOH

R 4 > 2 2 N

|
CH,

R=Me, Ac, CN, CHO

1\1\, Lu,\NBr
4 / \
Z N
/ NaOH CH-H,0 NR

R(

X=Cl, Br; R=Alk, PhCH,

(55 - 80%)

(25 - 94%)

25 - 71%)

©j> RSO,Cl, C¢Hg-NaOH ©i>

-BusNHSO4

,%). Ph (96); 4-MeCsHs; 2,4,6-(

-SO,R

-Pr)sCsH2 (85); Me (92).



PhNH-NHPh + RX PhNH-NPh
NaOH-CH,Cl,-H,0 i

X=Br, I; R= , , PhCH:2
R”X,
RR'C=NNHPh RR’C=NNR”Ph
NaOH - H20
a,w- 2

PhCH=N—NHPh +Br(CH,) Br+ PhCH=N—NHPh ———
- - PhCH=N—I\|I—(CH~2)n—I\|I—N=CHPh
Ph Ph
n ( , %): 1(70); 2(75):
N- 1-

-, 1- -2- -, 1,3- - 1,23-
- Bhokph

R
PhNHN ==CRrrR 2%, @fgfw
N
N,

R, R,R"( ,%). Me, Me, Bu (50); Ph, H, Bu (54):
H, H, Bu (9); H, Me, Bu (42):

76



N- -N- -
R"X R R
. =NN""
RR'C=N-NHTs '
Me,PhCH,NCI, NaOH-H,0 R N
Cc-C
- 32-70%
' H
©< - NaOH-H,0 QR
H
1.2- [241- -

-4,6- 76%

@ + Br(CHy),Br __NaOH-H0 _ ©<]
3-
R
e

R( ,%). Me (62), -Pr (68); -Bu (63); Me2CHCH: (73);
(Et)2N(CH?2)s (46); (CH2)sBr (45); (CH2)sBr (52):
77




1,3-

) 114- -
2 [ -
-1,1- -2,4].
Br(CH,),B
1(CH,)4Br OU
CH,
IO L >
— NaOH - - H20 ,
9,9- 80-83%, 14- -
[ -9,1-
] 64%
2- 4- , 2,6- , 2,4,6-
H20 - CH:Cl: , NaOH- -
2 6 CHs-
, 4 CHs-
2. -
( 36%), 4- - (37%), 2,6-
40%) 4- - -2,6- -
(20%): 3-
Me tret-Bu
X X
L — .
Me N Me iso-Pr N iso-Pr
2,4,6-
(- )

78



a- hgn- -
, 2- CsHs — H20 — NaOH -

70°C -

RRCH-CHO + R”X RR’R"C-CHO

RRIRX[ (%), (°C)]. Me,Me,Mel [15(42)];
Me,Me,CsHsCH2CI[34(20);75(70)]: Me,Me, -2-
[30(20):56(60)]; Et, -Bu, PhCH:CI [55(65)]

, - (BuaN*I) - -

Me2CHCHO + BrCH:-C=CR MezC(CH2C=CR)CHO
(36-56%)
2,2- -3- : 140 NaOH,
140 H.0 200
147 , 70°C
5
288 380 (3 )
H 2 H

79



MgSOs- : 364 (75%), t = 95°C
(7,2 .

, NaOH

52% . )

(91-95%).

R"
|
RCOCH,COR' +R"I > RCOCH-COR'

(62-72%) -

3-

R\
R/g—g—cm + CI(CH,),CO,iso-Pr —— RR'C(CHZCHZCOZiso-Pr)C\O
CH,
( 1-,3- 4 -
) -
( . 50%- NaOH, 50-60°C)

KOH-

KOH -

80



N- -N- -
2-
CH:Cl2-
CHCIs- ,
O RX O
Ac B — Ac
H R
( -
) 2_ 2‘ ) -
KOH- (50%-
NaOH - )
- (NaOH, ) -
3- _
0=C—CH, 0=C——C(CH,CH,CO,Pr-iso),

O O CI(CH,)CO,Pr-iso ‘ ‘

- kppunpn-2- - -1-
1 2 3 1 2 3
CeHsCH(OH)CH(NHCH;)CH; = CHs-CH-CH-CH;
OH NHCH;,4

81



R R Ac
AcCl
o —— 0
N b
1\I/Ie Me

R,ArCI( ,%). H, 4-CICsH«NO: (86); H, 1,4-Cl-CsHsNO2 (70); H, 1-CI-
3-MeOCsH:NO2-4 (89); Me, 4-CICsH:NO: (75); Me, 1-Cl-2,4-(OzN)2CeHs
(72); Me, 1,4-Cl2CsHsNO2-2 (80); 1,3-Cl.CsHsNO2-4 (89); Me, 1-Cl-3-
MeOCsHsNOz-4 (75).

a- ’
PhS, PhSe, Et2NCOS, Mez2NC(S)S

Q-

50%- NaOH- -
t
QC

QT
PhCH,CN + RX ——— PhCH(R)CN

RX ( , %): MeBr (89); EtBr (88); -PrBr (78); -PrBr (60);
-BuBr (74); -BuBr (47); -BuBr (63); -CsHuBr (72);
-CsHu13Br (85); -Cr7HisBr (63):

82



(
) - 13- | )-2-

0,NCH,-CH,-C(CN)(Ph)-CH,-C_H,NO,

- - ( -)
NaOH- 50-55°C
-S- :75 S-
14,4 , 20 50%-
NaOH 0,3 - (
2

135 ( 82%):t.1520C;

83



SPh
H,C CN

(CH2)n
n( ,%). 1(47); 3(69); 4(50):

NaOH- - -

CH,CO,R
PhCH,CN + XCH,CO,R ————=Ph—C—CN , PNC(CH,CO,R),CN

(76 - 93%)
20-25 °C-

3- -3- -

PhCHZCN + C|(CH2)nCN E——— PhCH(CN)(CHZ)nCN
(41 - 45%)
1,2-

T 1- -1- 80% ;
1,4- 1- -1- -
88%

SePh
PhSeCH,CN + Br(CH,),Br —— = D<

PhCH,CN + Br(CH,),Br —— > Q(



SCONEt,
Et,NCOSCH,CN + Br(CH,),Br—— Q(
CN

(50%- NaOH - - H20
Ph
PhCH,CN + (CICH,CH,),0 —> O
CN
(69%)

(- )

CH,X

n-XC,H,CH,CN + TsN[(CH,),Cl]],——> TsNC><
CN

X=H, Cl (68 - 72%)

RX ( , %). MeBr(94); EtBr(92); -BuBr(94); -CsH:Br(94);
-CsH13Br(92); CH.=CHCH:2Br(95); PhCH:CI(98); PhCHCIMe(96);
Ph2CHCI(96); Et2NCH2CH-CI(85):

( )

85



oppn-
ujupur- : - _
wupur- )
oppn-
—NaOH - H20
NO,
X +PhCH(R)CN
X
NO, NO, NO,
X GRICN GRICN
—_— Ph Ph
+ +
Ph—C(R)CN X Ph—C(R)CN
y 4- '3'
(H20-NaOH- ) ( _
)-4- -2-
Cl Cl

R 'IDh
|
PhCO@NOZ +  Ph—CHCN —>= PhCo C(R)CN

R( ,%). Me(71); Et(61); Ph(78):

1- 50%-

86



NaOH- -H0 - - -

PhCH(R)CN O\)jt

C(R)CN

RR’ , %). Me H(85); Me,Me(73); Et,H(60); Et,Me(60):

PhCH(R)CN
N =N

Ph—C(R)CN

RR (,%). PhCHz,Me(76); Me,H(60); Et,N(67):

Chh hpuptph,

RR'C=NCH,R" +R"X — > RR'C=NCHR"R"

a_ -
(R=R’=Ph, R"=CN)

. 85% (R™=Me), 90% (Et),
79% ( -Pr),76% (  -CsHu), 82% [MeCH2CH(Me)], 75% (PhCH:):

( 77%):

87



- (KOH

+ K2COs - )
52-80%:
N- - -N-
( )
ArCH(R)COzR’ -
(40% )

50%- NaOH -

R'Br
(CO),Cr. PhACHR)CO,Me — (CO);Cr. PhCR)(RHCO,Me

R( ,%). Me,Me(70); PhCHz,PhCH2(100); CH2=CHCHs,
CH2=CH-CH2(100);HC=CCHz, HC=CCH:(100):

-1-R-

88



RBr
(CO),Cr

B
1 Co,Me ' R” "CO,Me

- [Cr(CO):s

]:
R'X
(co)3Cr‘©:LH> _ e (CO)3Cr (CO)3Cr
R R H

Me
\ ROC. CH,.Cr(CO), R02Cv_“ CH,.Cr(CO),

CH,CO,R BrCH(CH,),Br (e ("
(CO)3CI' _ +
B “H “Me

A B
( 45%, A:B=72:28)R=  -Bu

(Sn2)

- (K2COs - MeCN)
18- -6- .

O == O

Et0,C" CH,COPh
CO,Et
(89%)

&9



1954 - , )

NaOH 336- -

CH,CCH,CO,Me + RX —— CH,CCH(R)CO,Me
I I
0 0

RX( ,%). CHz=CHCH:CI (30); CHz=CHCH:Br (85);
MezC=CH-CH:CI (30); PhCH:CI (85);
Me2C=CHCH2CH:C(Me)=CHCH:Br(85):

, NaOH- -

90



50%- NaOH — , -
( 25-30%)
(30-40% ):

kpp-

hqo-

: NaOH -

50-60°C
» N,N- )

CH,COCH,CO,R +RX —— CH;COCH(R)CO,R

RRX ( , %). Me, Mel (42); Me, PhCH:CI (71); Et, PhCH:ClI (72);
Me, PhCH:Br (80); Me, 4-BuCsH4CH:Br (62); Me, Me2N(CH_2).ClI (25);
Et, Me2N(CH?2).Cl (45):

kpp- ,

91



RX

CHz(CO2Bu- )2 RCH(CO:Bu- )2 + RRC(CO2Bu- )2
- -
(110°C, 1 ) -
- i~ -
93% :
(1:1) K2COs- -
-18- -6- 90°C- 1
94%
1,2- -
(50%- NaOH-
) 1,1- 75%
(BusNOH)

(0] Me 0 Me
[ >< — [ >< CH,CH=CH,
S (CH,CO-C(COEN,

O  (CH2)COCH(CO2EL),

87%

92



NCCH2C0O:2Me + PhCH:CI (PhCH2):C(CN)CO:2Me

Na2COs
- (NaOH, ) -
i~
NCCH2CO2Me + -CsHasl NCCH( -CsH13)CO:2Me
(62%)
R’Br, -50% NaOH-CH-Cl.
RCH(CN)CO2zBu- RR'C(CN)CO2Bu-

RR’( , %). Me, CH2CH=CH: (67); MeSCH2CH_,
MeSCH2CH: (87, ):

336- —NaOH

CH,(CN), + 2RBr—> R,C(CN),
R( %) -Bu(87); -CsHus(90):

- (R- ).

BuysNOH, NaOH
RCHQC' + CHZ(CN)Z m R'CHQCH(CN)Q
2grig iz (98%)

93



- [-}-

BusNOH
(Me2N)2P(O)CH(R)CN+ R'X (Me2N)2P(O)C(R)(R')CN
NaOH-CH:Cl.-H-0 (71-100%)
X=Cl, Br, I; R=H, Me; R'=Alk, , PhCH2:
2.
( -
— - ):
1- -1- ( 4%) 1- -
1- (13%); ghu- wpwibu-
- -9- (29
4%, )i 2-
-1,1- :
2- -2- -1,1-
(18-22%) : 1- -
(21%): -
, 1- - 13-
C-H - — NaOH -
R R
R -, R

CHCI,

o4 (91 - 100%)



C(1)-H

1- , 1- - 1- -
1-
1 4 , 1- -
- 4 63 37% -
1- -1,2-
1- -2- -1,2-
(20%):
1- : 13,6 -
, 20 50%- NaOH- , 20 0,4
- 43°C
(6
) 80 30
1- .
50% ( ) 91% (
) :
- (CH2Cl2-50%- NaOH - )
1- 35%
( i,
) (G -
) C-H , i,
(5-18%):
(2- )
43%
- 2- 13-
: C(2)-H :
2- -1,3- )
13- 2-
13- i,

95



1,3- 2-
R °© R._°
H” o~ (CHyn X,HC  o—(CHyn
n=1,2
84-94%
’ 2-
55-74%: R=CCls 4-
0O2NCsHa, :
SAS R—O—%)—Cl — RCl
ROH +:CCL;——R—0—CClL,— o +CO
" |
@ o
RC=—0CI
( ) - ’ - y
- )
; 222-
- : ( -1) -
(94%) 1- (90%)
50%- NaOH — CHClz - -
N- -
) HCI-



- ( — KOH) -

-18- -6, -

-18- -6, :
CCl

R—N—/S=0 4 R—N=C

R( ,%).Ph (85-96); 4-MeCsHa (80); 4-MeOCsHa (80); 4-CICsHs
(75); (75); -CsHu1 (75):

N-H

RR'N-H +:CCl, —RR'N-CHCl, — RR'N-CHO

(50%- NaOH - ) 2,2- -1- -
(44%)
4.4.4- -1 (28%), -
B
CH,=CHCH,Br + CHBr, r>A—CH2Br + CH,=CHCH,CBr, + CBr, + C,Br,
Br
44% 28%

2,2- -1-
97



-1- (40%), - -
4,44- -2- -1 (38%):

(C=C C=C)

(C=C  C=0)

RCH=CHR'+ 2HX + H,0, — RCHX-CHXR'

Upkalitph buyngbinugmb phnhwinip Enwinug: 50

, 50 CaClz- , 10 HCI- , 10 CCls-
100 -
6 30%- H202:
20 ,
1,2-
(76%), 1,2- (95%); 1,2-
(75%), 1,2- ,1,2- (77%),

98



1,2- (96%), 1,2- (56%), 1,2-

(92%):
- -464—
[ (Cs-C10)
Qe L L
(61%) (17%)
NCS
Ph(R)C=CHR' Ph(R)C—CHIR' + Ph(R)C—CHIR'
SCN
a,p-
SPh O
ii(\)}\ PhSH ifi\)}\
(87%)
50%- NaOH - BuaNI 0°C- -
3-
-3- -3-
CHO CHO SN CHO
Lo —
R SAc R' R S R'

R=R' = H (84%); R= R'= Me (85%)

99



(

KCN-

-6- -
KCN-Me2C(OH)CN- 1 -
(HCN) a,B- o

4- -3 - o -

83-85% :
. o
CN
o- (7-18%) - (56-70%)
-18- -6-

EtSN;
PhCH:CHSE1<—a PhCECHN—aZS> (PhCH=CH),S
. , 96%) 22%

,  wpwbu- , -

100



-50%- NaOH
RCH=CHA + CHCl RCH(CCls)CH:A

RA(  ,%). H,CN (72); Me,CN (17); H,CO:Me (43); Ph,CN (14%);
H,CO:Pr-  (43); Me COzPr-  (20); H,SO:zPh (70):

a_ -
CHCls-50% NaOH-
CH2=CHOCOMe CH:CH(CCl5)OCOMe
(65%)
, 1- 13- .
H2=CHCH=CHOC(O)Me + CHCls CH:CH=CHCH(CCl:)OCOMe
1- 1,3 (20%)

U']z]uwﬂzl[].

CH,=CHCO,Et + Me,CHNO, ————» Me,C(NO,)CH,CH,CO,H
2. - - -

4- -4- : 100 -

101



)89 2-
2 -
60°C,
, NaHCO:s-
142
OCl/1s
a,p-
3-(3- )-1- -2,2-

RCH,CO,Et + R"CH=CHCHO ———

RR' (
CO:Et,Ph (65); CO2Et,1-

( 50°C-

, 10 40%- NaOH-
, 2 50—
(75% ), t . 135-137
(50%- NaOH - )
Uppruykyh
(Naz2COs- )
RCH—CO,Et

R'—CHCH,CHO

,%). CO2Et,H (50); CO:2Et,Me (60); CO2Et,(MeQO)CH (44);
-2,2-

-3 (75);

COMe,H (47); COMe,Me (46); COMe,(MeO):CH (64);

COMe,1- -2,2-

Upuuytgh

0,05

(
> 150C) 0,5-4 |

-3 (54):

005 ) ;
20

40-50°C-

(MgSOs- )

102



5- -
-3 55%

Ph
PhCH=CHCHO + CH,COCH,CO,Et — » QZO

(82-95%) 1,1,2- -2- -

_C=N r
H,C=C CN(Br)CH—C—O0C,H;

Uhuglzh -
20% -15°C
) Yhbyjk-
inuglh . Upluwyph Yhukykiglyh
5,5- -2,4-
7,7- -2,4,6- -

RCHCO,Et

ClL,C=CH(CH=CH),CHO + RCH,CO,Ft — = ClL,C=CH(CH=CH),,,; CHCH,CHO +

COEL
+ CL,C=CH(CH=CH),CH=CR

n,R ( ,%). 1, CO:Et (75,25); 1,COMe (45,55); 2,CO-Et (18,82):

103



(50%- NaOH — CH:Clz — )
5-7°C 3-R-2- -1,1-
( ) ;
1,1,2,2- -
’ a- y
a- -
! -B'B- 1
1,1,2,2- , -
) , 1,1- -3-[2,2-

-3)-2-

EtO,C.__CO,Et

BrCH(CO,Et) + RCH=CRR" — = RAK(R

RH
RR,R’(  ,%).H,H,CHO (48-70); Me,H,CHO (46); Ph,H,CHO (44);

CH(OMe)z,H,CHO (43); H,H,COMe (97); H,CI,CN (75);
H,CO:zMe,P(O)(OEt)2(65):

104



. Qubkykuglyh, hupqubh,

dpinpq-Zoplbph

: 2- -
( 2z )
2-B-  -p- -
) « - )
N ArCHO N\ l?r
@EX\>_CH3 @EX%I%_%_OH
X=0,S

ArX(  ,%).Ph,O (50); 4-CICsH4,0 (26); Ph,S (49); 4-MeCsHs,S
(62); 4-CICsHa (80):

-
( ) -
2-(u- )
( ):
2- ( _
)
10 ) 3  50%- NaOH 0,23
- 1-2
( -CICsH4sCHO- -MeCsH4+CHO
2- 24 ),

105



N- - -

ArCHO + PhCH=NCH,Ph

ArCH(OH)CH(Ph)N=CHPh

(26 - 84%)

Ar=Ph, -2, 2-CICsH4, 4-CICsH4, 4-MeCsHa, 4-MeOCsHa:
N- -
(10

) 0,5 -
3 50%- NaOH:
(20-60 ):
N- -
1- -3- -1,2-
( -
) 44% , -
( ; )
Ph Ph

| |
PhCH=CHCOPh + PhCH=NCH,Ph ———= Ph-COCH,CH-CHN=CHPh

-3- -2,4,5-
(8% 163-165°C 14%" 123-125 °C
), ( )
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(7%) 25%

-50%- NaOH
Ph CN Ph Ph
PhCH=CHCN + PhCH=NCH,Ph > /M + PhCH=NCH-CHCH,CN
CHyCl Ph" O N” Ph
H

a-( )-
RR'C=0 + CHCl, — RR'C(OH)CClI,

RR(  ,%).PhH (80); 4-MeCsHs,H (62):  -Pr,H (34); Me,Me
(69); Et,Me (13); ~(CH2)s- (33); -(CH2)s- (23):

-RCsH4CHO + CHCls -RCsH4+CH(OH)COzH

R(  ,%). H (75); Me (80); OMe (83):

ArCHO + CHCI, + NH;, —— = ArCH(NH,)CO,H

Ar( ,%).Ph (66); 4-CICsHs (81); 4-FCsHa (50); 3-FCeHa (59):
107



a-D- - -3- |
- 85,6% -
1,2:5,6- -0- -3-C- -a-D- -
(R=CN):
CsHm\oi ’ o
18- 6
(KOH-18- -6)
a,p-

MeCN + RCOR' — RR'C=CHCN

RR ( ,%).H,Ph (82); 4-MeCeHs,H (61); 4-MeOCeHa,H (81); 3,4- -
, H (86); 4-CICeHs,H (57); Ph,Ph (84); -(CHz)s- (50):

- C=N C=N
(CS2) - (CHCls
— 10%- NaOH) - 4-

-5- ( 94%):

108



Ts
3N 4
-MeCsHiSO2CHaNC + CS2 4 \\
s SH

( 336, -18-
-6).
RC=N + H:S RC(S)NH:
R( %) 4-MeCsHa (86); 3- (96); 4-CICeHs (88);

PhCH: (58); -Pr (46);

YhkyEnughih : , -
(NazCOs - - )

GIB- ’

, Uhkyjklnugkh -

RR'C=CH-CHO + NCCH,CO,Et ——— RR'C=CHCH=C(CN)CO,Et

RR (  ,%). MeH (15); (MeO):CH,H (14); Ph,H (64); CI,CI (60);
PhMeN,H (85); MezN,H (44); Cl.C=CH,H (75); PhCH=CH,H (86);
H,Cl:C=CHCH=CH (75); Me:C=CHCH2CHz,Me (91):

109



MeCOCH,CO,Et + Me,C=CHCH,CH,C(Me)=CHCHO —

CO,Et
COEt e + D/Me
MCCOC=CHCH=C(CH2)2CH=CM62 Mé (CH2)2CH=CM62

- 18_
-6— -
2ArCHO — N~ ArCOCH(OH)Ar
Ar( ,%).Ph (73,9-78); 4-MeCsHa (44,3-99); (35,6-
66,2):
: 20 KCN, 1,22 18- -6
27 H0 60°C -
, 15 :
Twupquith : -
( -
)
- ):
RR’'CO + CICH2CN RR'C\E/CHZ—CN

RR ( ,%). Ph,H (75); Me,Me (60); Ph,Me (80);
(-CHz-)« (65);  -(CH2)4«CH(Me)- (78); Ph,Ph (55):
110



Twupquith

1- [2.5] -2- :
10,8 , 20 50%- NaOH 04
- 15-20°C- -
7,6
30 , -
10,8 ;t .87°C (5 .
a_ -
1:1
2
: 10 1- , 10
4 -
10-15°C -
10 50%- NaOH-
, 0,06 -
110 1- , 10
10
30 10
50%- NaOH, 0,06 - 1
: 2
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R /N
\ _SO;N O
= _/

C
v~ \
R R

R,R,R”, ( ,%). -PrrHH, (82);Ph,HH, (62)
-2HH, (90); Me,Me,H, (90); -(CH2z)s-,H, (91); Ph,Ph, H,
(89); Ph,Me,H, (85); Ph,H,Ph, (69); Ph,Ph,Ph, (74):

Ynphh : ,

(15 NaOH - ,

: )
(
)
81%
D o ——CH
PhCHO + C,,H,sSMe,I PhCH\O/ ?

— CH2Cl2 — NaOH-

@ ) Ph\
R S(CH)R"), X" + PhCOR" ——> /C\—/CHR’
Rll O

112
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— NaOH )
88%
O] e
<:>:O + -C12H258M62C1 <:><(])
( :
) CH2Cl2 — H2O — NaOH -
83%
Do H,C—CH-CH=CHPh
PhCH=CHCHO + Me,SI —> "2\ /
® o 0
PhCHO + CH,=CHCH,CH,SMe, X Ph CH,CH=CH,
(86%)
(
- — NaOH ):
dpuspgh  Thunpg-Zoplibph : PO-

113



® o
RCHO + Ph,P-CHR'R"X ——= RCH=CRR"

dhuhgh  dhnpg-Znplkph

* : 2,06 , 7,86
10
10  50%- NaOH (
): 30
: 15 :
(33% )t 123-124°C:
- : 1,7 (47% )t
62°C (0,01 . .); no? 1,6215:
, Spnpgh
" pinpgh
(
), , (
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( )
: dhunpgh
dhunpgh
03 -
, 1,5 , 3 9
(
) (24-
90 ) :
- H20 - NaOH -
14- - 14- -
-1,3- -
(N2)
©

)
RCH,PPh,X + OHC-CHO — R(CH=CH),R
X=Cl, Br; R= 2(  18%); 2(  13%):

® ©
RCH,PPh,X + RHC=CH-CHO — R(CH=CH),R’

X=CI,Br; R=R’= 2(  71%):

g -
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(Et0),P(O)CH,R"+ RR'CO ——— RR'C=CHR"

135 35 -
5
20 50%- NaOH, 35 0,7
15 o ( -2)
3 ,
1- -4- -1,3-

PhCH=CHCHO + (EtO),P(O)CH,Ar ——
> PhCH=CH-CH=CHAr

ArCHO + PhCH=CHCH,P(O)(OE),

NaOH-  75%- ) : 4-

- 1( A4 13 -
(52%" -
12%- ) ; ;
- alﬁ- ’
CH2Cl2 — 509%NaOH - ( -
).

(Et0),P(0)CH,S(0),R + RCHO ——= RS(0),CH=CHR'

n=0,1,2
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1965 -

(MePhsAs*Cl):

- (
(KMnO4) )
( _ll 'l ‘2, —4
) :
-2-  100%-
, -1- -1-
( ) (91% ) -
KMnOas-
(MnOx’)
: 1
(MnOx) 3,12
: 0,97
(MnOx’) , -
336- ,
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Na-

(“MannHoBbI 6eH30/T”)

( -18- 6 18-

ghu- ghu-

M
M phCH,ELNMnO, ¢
AcOH

(MnOx’)

-1-

OH

-6):

(44%)

H OH

PhCH,Et,;NMnO,
AcOH

Ph(CH,);Me  —— Phﬁ(CHZ)ZMe
0

PhCH,CHMe, ————= PhCCHMe,

(¢
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(33%)

(44%)

(26%)



75-85°C 1-4,5
90-95%
- ghu-1,2-
ghu- -1,2- 100
11 -
100  40%- NaOH 1 ,
o°c 2
158 KMnOs:
0°C- ,
SO2- MnO2- ,
(3x150 ):
MgSOs-
- 78 (50%), t.
78°C:
-1,2, ghu-
-1.2¢( 15%):
2,2-
2,2- -1-

KMnOas- - -
PN\ CHCH, o CO,H
Br R Br R

(70 - 79%)
a_
- H20 - -464
KMnOas-
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76 -



RC=CR’ RCOCOR’

R,R’ (,%). Ph,Ph (93): Ph, -Pr (56-81); Ph, -Bu (41); -CsHs,
-CeHas (54-57); -CrHis, -CsHis (68-80):
( KMnO:a- O2-
NaOCl NalOa):
K2Cr207 K2CrOs
RCH,OH RCHO
1.
(K2Cr207) 55°C
464-
( -
):
2. 25 10
0,9 K2CrOr-
(3,3 )25 9
3. -
01 1 )
-5 — 0°C-
(K2Cr207) 30%- H2S0:-
(0,66 -
1 -
1 2
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K Cr,0 :
RCH(OH)R' 2227 . RC(OR

RR, ( ,%).Ph,Me, (80); -CsHi,Me, (33);
(95); -(CH2)s-, (65); -(CH2)e-,  (43):

1-
’ 2_ a; =
3-
, (
)1 a, -
(HCrOx),
) (R- ).
R-CﬁH‘,CIJ\?MeB, HCrd?
= U o
OH o]
(K2CrOs4) - -18-
-6- : , N
80% ,
82%

O]

+
R-CH,NMe,, HCrO

R'CH,Br & RCHO

R'( %) —-C(Me)=CHCO:H (95); Ph (98); (95):
121



95%

-9 (97%):
) (CrOs)
\2)) (CrOs)
2 :
( 70-95%) -2- (
, ( 65%) -1-
(CIOY):
RCHZOHNLCIO> RCHO

R( ,%).Ph (76); 2-MeOCsHa (47); 4-MeOCsHa (79);

4-CICsHa (82):

NaCl
RCHOHR 2% reor

R,R(,%).Ph (82): -(CH2)s- (89):
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1,25 - 0,18

- 25 10%-
NaClO (2,95 ): 24°C-
135 90%-
85% ( ):
, CCls- , CHCIs-
N-
N- -
. a-
10-90%
— NaCIlO - ( ) -
(20°C)
(-10  -5°C) -
( 70-90%):
Hs10s6- -
2,3- -5,6- -
HO o
(58 - 86%)
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PhCH=CHCH(OR)R ——— PhCH=CHCOR

R= H, Me, Ph (80—91%)
336- (0sOs, RuO:2
) - HIO:-
1- .
Me(CH,,);NCI
Me(CH,),CH=CH, > Me(CH,),CHO
OsO4
(86%)
Me(C,H,.).NCI
Me(CH,)CH=CH, ——g—=————= Me(CH,);,COOH
’ (90 - 100%)
. KO2
KO:-
KO:-
KOz2- 9,10-
- 18- -6- B
KOz,
0 O e

9,10-
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( 41-75%)

3- 3-
2,4- 2- 4-
KO2-
-18- -6 -
O,N NO, O,N NO,
KOz
( 42-77%),
(
-6 - ):
18- -6- KO:-
( ).
RCO,R" ——— RCOOH
-0
, KO- (R)-( -2)
(R)-
99%):
a- -, O- - a- ,

KOe- ( , 18-

RCHXCOR' —— RCO,H + R'CO,H

RCOCO,H ———= RCO,H
(42 - 93%)

(94 - 95%)

-18-

-6),

RC,H,COCH=CHCHR' —  RCH,CO,H + RCH,COH
(88 - 100%)
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18-

RCH:zN(CI)R’

RCH=NR’ (49-88%)

R=Alk, Ph; R'=Alk, PhCH::

KO2-

-336- :
a,w-
: , a-
; KOz2-

. %(CHQH — = HO,C(CH)nCO,H

n=4,5,9

336-

84

(89 - 94%)

-NaOH ,

0,
X

99%

126
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NaOH, EtsNCl, Oz

PhCH(CN)CH2CH2NMe: PhCOCH2CH2NMe:
(“ ")
(“ ")
4,
(S)-N- -N- - N- -IN- -
) (_)(R)_N_ _NIN_ =
' ; 1,2-
- - NaBH4 - (N- -N-
)
- (¥)-1- -2- CeHsCH2CH2(NH2)CHs

127



1- (

39%), 4- - A- 2
( 1,71-4,55%): }
KBH4 N- -N- -
KBH,
RCOR' = RCH(OH)R'

RR'(,%). -CeHu, Me(100);  -Pr,  -Pr(86); PhCHg,
PhCH:z (100); Ph, Me (97); Ph, Et (100); Ph, Ph (100); 4-CICsHa, H (95);

Ph, H (95); 4- - - (100; . =8515):
-2,
0°C -,
250C-
- - (- -N- -
0°C -
- - NaOH -
Ks[Co(CN)sH]- :
2- -2- : He- 2,2
(CN :Co=52) 40
, 2,2 NaOH 2,2
, 20 5
12
87%:
- 2-
-1-  3-
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-1,3-

- -2 ( 80%), 2,3- -1,3- 2,3-
-2- (80%)  2,3- -1- - (20%) -
a,p- -
. , -2/( 60%)
-3- -2- ,3- -2 (85%) 3- -3- -
2- ( 20%
) , 8 2( -
6:1 ) -
18- -2-
5.
( )
XX
70' )
(Uuljnpuyh ): -

129



+ - s + -
PhCH,NEt,Cl 0% NaOH_ - PhCH,NE,0H

+ - - +
CHCL, + Et;NCH,PhOH —= CI,CEt;NCH,Ph+ H,0

- + + .
CICEt;NCHPh ——= :CCl, 4 Et;NCH,PhCI

jwnwl) uyhbikp:

130

huw-



NaOH-

[4,1,0]

1-

50%-
-2'2-
, 20 50%-
15 (80%):
(57%), 9,9-
[3,1,0]

131

112 -
NaOH, 0,4 - 10,4 q
4 40°C- , -
1,2,2- -3,3- -
( 60%), 7,7- -
(72%)

510% ( ) -t -
-336- , - -
7,7- [4,1,0]-
[6,1,0] ( 73%), 6,6-

( 16%)



=

a_
, 20,4  a- , 20 g
15 ,
, -18- -6:
7,7-
50%- NaOH- , 20
-6- 9
10 (61%),t .=70%s
-2, -1, 3-
(60-97%):
3,3- -1-
33%:
( )
80-95% 0 1,2-

132

Cl.

100
NaOH 03¢

100
20,3

6,1
0,1
400C-

., hp?° 1,5088:

1- -2,2-

, t. 64-65°C:

, 40

-18-



- -BuOK

12-
96%
80-98%:
Cl
e ——= ><>cHyn
Cl
n=1-4

Cl
—_—
Cl

133

_3,3_

Cl
Cl

(62%)

Cl

Cl



Cl H
- . H + o/

cl Cl c’ “cl
(77 - 80%) (7-12%) (11 - 13%)
-1'3-
: 2:1 -
42% - 6% , 1:2 -
13% - 38% X

AN ii Cl
Cl
+
CI: ii ii Cl
Cl

Cl

CH,=CHCH=CH, + CHCl, ———

( 10%).
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Cl Cl cl
@ . . ><U><
Cl Cl
9,9- -

[6.1.0] -2,4,6 24% -
16% , 3

c
cl cl cl cl a
Cl Cl Cl Cl cl

1,1- - -
Cl CCl,
RCH=C=CH, —» R—CH—C—CH, (23 - 90%)
/CCI2
PhCH=C=CPh, ——® Ph—CH-C=CPh, (40%)
CCl CCl
:CCl 2 2
H,C=C—C=C—C=CH, A \| c=c |/ A
Me Me Me Me
2,5 -15- -3
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_ :CCl,
PhC=CPh ——2= A_ph (23%)

9,10-

3-

e Y,

Cl
X
o L e
Me Me N Me
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M
GIIKI Cl | AN
—_—
Me N)\Me Me N/)\Me (39%)
H
G- 1
cl. ¢l
:CC12 R R"
RR!C:CRHRIH
R’ RH‘
R,R,R”,R™ ( ,%). H,H,Me,CN (42; 13% 2- -4,4,4-
); H,H,Me,CO:2Me (85);
H,Me,Me, CO:Me (69, - ):

CH;CH=C-COOH
CH,



B_ -

1 l_ -
-4,455- - -2- - [2.2]-
( 45%), B.B- -
1- -2,2- -4,4,5,5- -
[2.2] ( 35%):
[2.2] ( 14%)
3-( )- ( 10%):
Me Cl CO,Me
:CCl, | Cl
MeCH=CHCO,Me - CIL,C—CHCH,COOMe + a1
Cl  Me
, B.B-
50%-
NaOH- -
2,2- -3,3- -1-
a,p- -
1- -2,2- :
a,p- -
, , a-
Br. Br
:CBr, Me: Zg
Me,C=CHCO,Me ——— CO,Me
Me
(89%)
- , 3- -3-
-2 -, 3,4- - 2,3,3- -

-2-

138



CX, R" COMe
MeCOC(R)=CR'R" -
R”' R’
a_
CX o
0 —CRR CX, 0
- R’
0 Me 0 Me
50%- NaOH-
- (>
(21-23%),
50%- NaOH-
1,3,3- -4 -

139



:CCl CCl
. D) /\ 2

RR ( ,%). H,Et (47); Me,Et (93); Ph,Et (45);
(MeO):CHCH2,Me (48); (MeO):CHCH:, Me(24):

.ccl, L <
(CH2:CH)2O - A_()CH:CH2 + A— 20

OMe .col, CClp (I)Me
RR'C=CH—C=C—CR"R" —> RR'C —CH—C=CCR'R"
1- -
-1,3- 3- -1- -1,3-
52-59% , -
:CCl, P
H2C:$_§I:CHOEt - H2C—$—§I:CHOEt
R R
50%- NaOH-

140



Y 7z

CH,=CHCH, X + CHYZ, — » ACHQX +H2C:I(_:I—CH2CYZ2

+ CH,~CHCH=CY,

Chph hpupkph

. :CCL, ¢l NPh
P N—CHC6H4N02— - CH,NO,-

Cl
(52%)

141



3- 4,55- 2- -

2,5-

H;C
0 COOC,H; 5% KOH, CgH,

H;C R

/
_— —
H;C + HC R Katamin AB H3C>d
H5C Y

142

OH H;C o
1-3
R =CN (1), CH;C(0) (2), COOC,Hs (3)
10,2 (0,1 ) , 01
(1)_1 (2)_1 (3)
, 20 ;20 5%-
4 - 60 — 70 °C
4
1)
N (3x25 )
[30, 31]:
1. 455- -2- -2,5- -3- -
, 809%, 63 °C [30, 31]:
2. 3- -4,5,5- -2- -2,5- ,
74%, 48 - 50°C [30, 31]:



3' 41515_ _2_ _2,5' ‘3‘ -

: 71%, 127 -
129°C /2 . . [30, 31]:
4- -5,5- -2- -2,5- -
-3-
C-H
o] o Ry o
H, ROOC/CI:HC
He. = OCsHs + ROOC/\RI m, _ 0C,Hs
3 C¢Hs. TEBAX HaC
He” 07 0 He” o7 O
1. R=C,Hs, R,= CH3CO; 2. R=C,Hs, R =C,HsCO0 1-3
3. R=C,H; R;= CN;
4-(2-( )-3- -1- )-
5,5- -2- -2,5- -
3- @
1,3 (001 ) 15
, 1,06 (0,01 )

212 (001 )

4- -5,5- -2- -2,5- -3- -

5 : -
65 — 70°C 7 , -
, 15 X -
: ) Bx15 ) -
1,45 (44,8% ) 4-(2-( )-3-

-1- )-5,5- -2- -2,5- -3-

(1)195C [32]:
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2-((4-( )2,2- -
5- -2,5- -3- ) )
) 03]
1,6 (001 ) -
, 1,06 (0,01 ) , -
2,12 (0,01
4- -5,5- -2- -2,5- -3-
20
1,38  (39% ) 2-[(4-( -
)2,2- -5- -2,5- -3- ) -
] (2) 180C [32]:
4-(2- -3- -3- -1- )-
5,5- -2- -2,5- -
3- @)
1,13 (0,01 )
, 1,06 (0,01 ) , -
2,12
) 4- -5,5- -2- -2,5- -
20 45
65-70 C- 14 (45,6% )
4-(2- -3- -3- -1-  )-55- -2-
-2,5- -3- (3) 200C
[32]:
4,5,5- -2- -2,5- -
3-
H,C o 2
/CO OC,H; K,CO, H;C
H3CI + O Kawmin AB. HiC_ [\ O
COOC,H;
HC™ Yon H,e” Yo7 O
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102 (01 ) , 20 (0,125

) , 6,9 (0,006 ) 2
(0105 ) - -
80°C 2 : -
, @:1
pH 1- 2 :
> Bx25 )
: 164 (  83%) 4,5,5- -2-
-2,5- -3- -
127 -129°C/2 . .[33]:
2-
2- -4-
o
H3C R3 — H3C R3
=—={  H,0, Bu;NOH
R N~ O R Ng~ O
1-6

1. R1:R2:CH3’ R3:COOCH3; 2. R1:R2:CH3’ R3:COOC2H5;
3. Rl’RZZ(CHz)& R3:COOC2H5; 4. R]_:R:CH& R3:COCH3;

5. R]_:RZ:CH& R3:CON Hz; 6. Rl’RZZ(CHz)& R3:CO NH2
. 2- -4- (0,005
)8 0,3 40%-
33  10%-
4 : -
: ) (3x5
): -
[34]:
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1- -4,5,5- -3,6- ;

[3.1.0] 2- 65%,
61-62 °C [34]:
1- -4,55- -3,6- -
[3.1.0] 2- 66%,
45-46 °C [34]:
1- -4.4- -5- 36- -
[3.1.0] 2- 55%, -
72-73°C [34]:
1- -4,55- -3,6- [3.1.0] -
2- . T1%, 30 °C [34]:
1- -4.5,5- -3,6- [3.1.0]-
2- 81 %, 157 -
158 °C [34]:
1- -4.4- -5- -3,6- -
- [3.1.0] 2- 89 %, -

215-216 °C [34]:
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