








В классической органической химии есть  «трудные» реакции.
Химикиорганики привыкли, что такого рода  реакции протека-
ют долго, требуютвысоких температур, давления,  избытка ре-
активов, а выходы желаемого продукта  в  таких процессах, за-
частую, совсем не высокие. Трудные реакции были сами собой
разумеющимися до тех пор, пока не  появилась микроволновая
химия,  позволяющая  сократить  время  многих  органических 
реакций в сотни, тысячи раз. В условиях  микроволновой акти-
вации стали протекать реакции, считавшиеся  ранее невозмож-
ными. В  тоже  время реакции,  успешно протекающие в обыч-
ных  условиях  при   микроволновой  активации  протекают  не
всегда  успешно,   а в  ряде  случаев меняют  своѐ направление,
приводя к нехарактерным продуктам. В книге подробно описа-
ны теоретические воззрения на  органический синтез в услови-
ях микроволнового облучения; приведено описание  современ-
ного микроволнового  оборудования;  подробно описаны мето-
ды  получения  синтеза  практически   востребованных  гетеро-
циклов, в том числе и лекарственных соединений. Книга будет
полезна студентам, магистрантам, научным работникам и всем
желающим освоить  альтернативные методы  проведения орга-
нических реакций в условиях микроволновой активации
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-oxazolidine-5-carboxylic acid /Denis J.N.,
7c.
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ON

Ar

HPh

COOH

R1

144 3- -

1,3- (2.3)

O N

R5R6

R1

R2 R3

R4

Cl

(2.3)

R1,R2,R5,R6

-

-

R3 R4. 
145 -

(2.4)

144 USA. 3-Chloro-tetrahydro-1,3-oxazolidines / Bodor N. S., Kaminslti J.J., Kans L
10.10.88. -11c.
3.

145
. 20070055066 A1 USA. Process for preparing oxazolidine protected aminodiol compounds use-

ful as intermediates to florfenicol / Towson J.C.; . 08.03.07. -5c.
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HO NH2

COOR

H3CO2S

O NH

COOR

H3CO2S

H3C CH3

O NH

CH2OH

H3CO2S

H3C CH3

[H]

O NH

CH2F

H3CO2S

H3C CH3

O N

CH2F

H3CO2S

H3C CH3

C

O

CHCl2
HO HN

CH2F

H3CO2S

C

O

CHCl2

-

-

%146. 

O H

+

H

HO H

kat, Ti(OPr)4

Me2Zn, TGF

O

N

CH3

kat=

R
(2.5) (2.6)

(2.7)

4.
146

Xu Z., Mao J., Zhang Y. Highly enantioselective alkynylation of aldehydes catalyzed by a new oxa-
zolidine-titanium complex. //Org.Biomol.Chem. - 2008. - P. 1288-1292.
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-

-1,3-

34,147. 

-

, -

- -

National

Institute for Occupational Safety and Health (NIOSH) (USA).

148.

-

-
149.

-

1,3-

-

147 - -5- -
3,4- -1,3- -2002. - - -42.  
148 National Institute for Occupational Safety and Health (NIOSH) (USA) NIOSH Manual of Analytical
Methods (NMAM), Fourth Edition, 8/15/94 http://www.cdc.gov/niosh/nmam/
149 Afsar A., Sekeroglu O. An investigation about the effect of oxazolidine on modified valonia extract tan-
ning//African Journal of Biotechnology. - 2008. - - P. 3737-3742.
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-

, 150,

-

151 3- -1,3- N-

-

H2C CH2

HO NH2

CH2O H2C CH2

O NH
CH2CH

O

C
H2

X+

H2C

H2C

O

N

H2C
CH

OH

H2C
X

H2C

H2C

O

N

CH2

CH

O

H2C

RCOOH H2C CH2

O N
C
H2

CH
OH

H2C

O

O

R

H2O

H2
C

CH2HO

N
CH C

H2

CH
OH

CH3

H

HO

H
N C

O

H2
C

H2
C N

CH2

C

CH2OH

O

H
N R2R1

R(NCO)2

150 . 4104254 USA. Method for stabilization of UV sensitive plastics with substituted 1,3-oxazolidine.
/Lai J.T.; . 01.08.78.-8c.
151

. 3937716 USA. Oxazolidine derivatives. /Lewis S.N., Levy J.F., Hordon N.L.; . 10.02.76.-
13c.
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-

- -1,3-

-

152.

-

, 

, 

, 

Incozol LV

,

Incozol II

Incozol LV

NO

C4H9C2H5

+ H2O

HNHO

"Incozol II"

Et
Et OCN R NHCO

NO Et

OCNH R NCO

R(NCO)2

152

-
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O
NN

O

R R

OH
NHHN

HO

O
NN

O

OCN R NHCO OCNH R NCO

OCNH R NCOOCN R NHCO

R(NCO)2H2O

Incozol LV

Incozol LV

  

-

147

Ph

HN CH3

CH3

HO
R

O

H

Ph

HN CH3

CH3

OR

HO

H

Ph

N CH3

CH3

O

R
OH

H

Ph

N

CH3

CH3

O

R

H

Ph

N CH3

CH3

O

R

H

+

-

1,3-

- -
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153 (65-85

%)154. 

HO HN

R1 R2

R3

+

R4

C

R5

O O N

R1 R2

R3

R4

C

R5

- H2O

-

-
153-155

1,3-

- -1,3-
156,157

, 

153Neelakantan L. Asymmetric synthesis. II. Synthesis and absolute configuration of oxazolidines derived
from (-)-ephedrine and aromatic aldehydes //J.Org.Chem. -1971. - -P. 2256-2259.  
154

d-
-1996.- -

155

-1984. - . 242-246.  
156 - -1,3-

-2007. - -

157 - -1,3-
- -2007. - - -44.
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NHHOC2H4 C2H4OH

O
C

NHOC2H4

CH3H3C

(2.11) 9 %

O
C

NHOC2H4

CH3Ph

(2.8) 18 %

O
C

NHOC2H4

H3C C2H5

(2.10) 11 %

O
C

NHOC2H4 (2.9) 59 %

-

NHHOC2H4 C2H4OH O

C

NHOC2H4

HPh

(2.14) 80 %

O

C

NHOC2H4

H

(H3C)2N

(2.12) 85 %

O

C

NHOC2H4

HC2H5

CH3

(2.13) 81 %

O

C

NHOC2H4

HH3C

CH3

(2.15) 83 %

O

C

NHOC2H4

H

O

(2.16) 65 %

O

C

NHOC2H4

H

H3CO

(2.17) 85 %

O

C

NHOC2H4

HC3H7

(2.18) 85 %

-

-
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49,5

-

, 

-

-

.
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HyperChem

8.03 D

(2,79 D D

158

I w2)/2    (1)

w I

I= m r2    (2)

m r

158 : , 1973.-
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I mi ri
2     (3)

a=rmb/(ma+mb)    (4)

b= rma/(ma+mb)    (5)

r

a b ma*a=mb*b

ma mb - a+b=r.

I = ma a2+mb b2   (6)

6 b

2    (7)

a+mb] (mc/12)   (8)
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E=(h2/(8 2I))i(i+1)    (9)

i-

, 

(2.19) (2.18)

(2.20) -

2.9

2.8

(2.19)

C O

O

O H

H

H

H

(2.18) (2.19)

(2.20)

(2.22)

(2.21). 

H3C CH3

O H

H3C
C

O

C

H

H

H

H

H
(2.21) (2.22)
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-

-

-

- -1,3-

2.2. 

2.2 - 8-2.17)

n20
D

% % - %

159 159  
C C

2.8 1,5197 202/6 60 18 5-7 1 69,54 8,27 C12H17NO2 69,61 8,39

2.9 1,4969 150/5 60 59 5-7 0,5 64,83 10,34 C10H19NO2 63,79 10,23

2.10 1,4659 130/15 45 11 5-7 1 60,35 10,76 C8H17NO2 60,48 10,53

2.11 1,4664 125/10 40 9 5-7 1 59,60 10,41 C7H15NO2 59,93 10,70

2.12 1,5579 210/2 70 85 5-7 0,5 66,07 8,53 C13H20N2O2 66,29 8,75

2.13 1,4680 104/3 75 81 5-7 0,5 62,39 11,05 C9H19NO2 62,47 10,85

2.14 1,5399 145/2 85 80 5-7 0,5 68,37 7,82 C11H15NO2 68,55 7,52

2.15 1,4650 94/2 70 83 5-7 0,5 60,35 10,76 C8H17NO2 60,42 10,87

2.16 1,4926 150/5 65 - 5-7 - 59,00 7,15 C9H13NO3 59,25 7,38

2.17 1,5449 198/7 80 85 5-7 0,5 64,55 7,67 C12H17NO3 64,43 7,89

159 -
- -
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- -1 - - 2.8-2.17

160 (KBr -1): 3416 (OH), 2941, 2836, 2023, 1681, 1612, 1513, 1448, 1302, 

- 14)

2.1.

-1 - CDCl3 2.8-2.17

- - 160

-

- 2.8-2.17)

2.3 -1 - 2.15

.2. 

160

- -



98

2.3 -1 2.8-2.18)

N

CH2H2C

O

R

CH2 CH2 OH

1

2 3

4 5 6

-1 CDCl3

1 2 3 4 5 6 R

2.8 -
3,42- 2,58, - 3),

-Ph)

2.9 -
3,45- 2,50- 2,52- 3,60-

1,39- - 2)5)

2.10 -
3,42- 2,48- 2,54- 3,62- - 3 - 2 3),

0,95- - 2 3)

2.11 -
3,40- 2,50- 2,51- 2,61-

- 3)

2.12
3,41- 2,48- 2,60- -Ph),

- 3)

2.13
3,96- 3,41-

3,5
2,49- 2,50- 2,61-

2,21- - 3 2 5),
- 3), 1,25-

(- 2 3 - 2 3)

2.14
3,40- 2,47- 2,45- 3,63-

7,19, 7,37 (-Ph)

2.15
3,91- 3,55- 2,60- 2,75- 3,77- 2,50- - 3)2),  

0,85-0,92 (2 - 3)

2.16
3,41- 2,48- 2,53-

6,19-

2.17
3,43- 2,47- 2,45- 6,70, 7,26 (-Ph),  

- 3)

2.18
4,10- 3,55- 2,46- 2,57- 3,79-

1,48- - 2 2 3),
1,35- - 2 2 3),
0,87- - 2 2 3)
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2.
2

-1
2-

-3
-

-2
-

-1
,3

-
(2

.1
5)
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-

-

70-

-

, 

, 

, 161,162

O
R R1

O
R R1

O
R R1 O

R R1

H H H

H+ (

OH- (

C
H

H
C

O

R CH
OH

R1

C
H

H
C

OH

R CH
OH

R1

C
H

H
C

OH

R C
OH

R1

H+
H+

C
H

H
C

OH

R C
OH

R1

*

*

161

- -142.  
162

- -
122.
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-

O
C HN

H2C CH2OH

H2C CH2OH

+

O

H

O
C N

H2C CH2OH

H2C CH2OH

OH

H

O
C N

H2C CH2OH

H2C CH2OH

OH

H

O
C N

H2C CH2OH

H2C CH2OHH

-OH-

  

O
C N

H2C CH2OH

H2C CH2OHH

O
C N

H2C CH2OH

H2C CH2OHH

O
C
H

N

H2C CH2OH

H2C CH2OH
O

C
H

N

H2C CH2OH

H2C CH2OH
O

C N

H2C CH2OH

H2C CH2OH



103

, 

O
C
H

N

H2C CH2OH

H2C CH2OH

-OH- +

O
C
H

N

H2C CH2OH

H2C CH2OH

HO

, 

O
C
H

N

H2C CH2OH

H2C CH2OH

HO
O

C
H

N

H2C CH2OH

H2C CH2OH

HO

* *

n

3
161 -

4 5
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O

O

H

O

H

N

O

H

N

O

N
O

N(CH3)2 O
N

H

O

CH
2

O

N

H

C2H4OH

(2.23)

(2.24)

(2.25)

(2.26)

-

6

-

.

2.4 - 3-2.26)

nd
20 .  

2.23 1,5197 202/6

161
2.24 1,4969 150/5

2.25 1,4659 130/15

2.26 1,4664 125/10
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de-facto

GreenCh mistry

, 163.

2.

- -3-(N- -2- -1,3-

(2.15

4

1 2

8

3

2 7

4

0 0 ,5 1

5 ,5

2.3 - -3-(N- -2-
-1,3- 15

163 Geoffrey R. Akien and Martyn Poliakoff A critical look at reactions in class I and II gas-expanded
liquids using CO2 and other gases // Green Chem.- 2009.- Vol.11.- P. 1083 1100.



106

(MP) -

, 

2- -3-(N- -2- -1,3- 15

2.5. 

2.5 - -3-(N-
-2- -1,3-

1 2 3

M1) 6,201 7,91

M2) 6,3 6,3

M3) 4,32 8,64

M4) 100 0

MP= M1/(M2+M3+M4).

-

.

- -
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-

- -1,3-

2.2 - -1,3-

-

, 

- 2.27)

164 , 

2.28 , 
165. 

164 Henschel  O., Keith E. Gipson and Angelique Bordey GABAA Receptors, Anesthetics and Anti-
convulsants in Brain Development// CNS & Neurological Disorders - Drug Targets. 2008.- - P.
211-224.
165 Shin W., Chae C.H., Yoo S.E. Antihypertensive 2-(1,3-dioxolan-2-yl)-2-methyl-6-nitro-4-(2-oxo-1-
pyrrolidinyl)-2H-1-benzopyran. //Acta Crystallographica. - 1996. - - P.2058-2060.
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O

O

CF3

C

(CF2)nCH3

H
F

R1

R2

(2.27)

O

O2N

N

O

O

O

(2.28)

(2.29) (2.30) Dexodrol (2.31) Etoxadrol

(2.32)166 . 

N

  

(2.29)

NH

H3C

Cl

(2.30)

O

O

HN

(2.31)

O

O
CH2H3C

HN

(2.32)

167

-

-

166 Chen G. Sympathomimetic anesthetic. // Canadien Journal of Anesthesia. - 1973. - -
P. 180-185.
167 . 4892881 USA. Dihydropyridine anty-ischaemic and antihypertensive agent / Alker D., Camp-
bell S.F., Cross P.E.; . 09.01.1990. 4c.  
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N
H

COOR1R2OOC

H3C

H R

CH2OCH2 CH

O

O

CH3

CH3

(2.33)

R1, R2=C1-C4; R=C6H4Cl, C6H3Cl2

168. 

-

-

, 

, , 
169,170,171.

168 . 4975444 USA. Cycloalkyl-substituted glutaramide antihypertensive agents / Danielewicz J.C., 
James K., Kobylecki R.J.; . 04.12.90 -15c.
169 Rajopadhye M., Popp F.D. Potential anticonvulsants. Synthesis and anticonvulsant activity of spi-
ro[1,3-dioxolane-2,3`-indolin]-2`-ones and structure analogues // J.Med.Chem. - 1988. - -
P. 1001-1005.
170

Zappala M., Micale N., Grasso S., Menniti F., Sarro G.D., Micheli C.D. Synthesis of 5-substituted
7,9-dihydro-8-H-[1,3]dioxolo[4,5-h][2,3]benzodiazepine-8-ones as anticonvulsant agent. // Arkivoc. -
2004. P. 196-203.
171

Ozkanli F.,Guney A., Calis U., Uzbay T. Synthesis and anticonvulsant activity of some new diox-
olane derivatives //Arzneimittelforschung. - 2003. - - P.758-762.
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O

O NH

O

Cl

   

O

OHN

O

O
O

N N
CH3

H2N

(2.34) (2.35)                                        (2.36)

- 172

Macro hem Corparation

-

- , 

-

, 1,3-

, 

, 

-
173

, 

(2.37 2.38 (2.39)

(2.40 2.41 2.42)174.

172 . WO 2006099390 USA. Enhancement of macrolide penetration through human skin / Chan T.;
. 21.09.06. -7c.

173 -
C. 255.

174 - -
-2003. - - -142.
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CHO

O

O

CH2

(2.37)   

H2C

O

O

CH2

CH

CH3

CHO

(2.38)

H2C
CH

O

O
CH2OH

(2.39)

CH2CHCH2

O

O

CH2
(2.40)

CHCHCH3

O

O

CH2
(2.41)   

O

O

(2.42)   

O O

C(CH3)3

(2.43)

175,176

-

OO

(2.44)   

CH3

H2C

O

O

H2C CH

H2
C

O

O
R

(2.45)

175 . 7176324 USA. Hexahydroindan acetal and ketal compounds and their use in perfume compo-
sitions / Levorse A.T., Newirth B.D., Margaux D.J.,  Belko R.P., Michael G.; . 13.02.07. -6c.
176 Fragrance compositions / Gabor H., Janszen J.A., Mattila J.M., Lynette A.M.;

. 19.08.08. 9c.
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1,3-

Compendium of Pesticide Common

Names Index of IUPAC Systematic Names 171

Azo-

conazol (2.46), Dioxocarb (2.47) Oxobetrinil (2.48)

:

N

N
N

O

O

Cl

Cl

(2.46)

O O

O

O

N

CH3

H

(2.47)

Ph

CN

N O

H2C

O

O
(2.48)

   

-

-

-
177.

-

178. 

-

-

177 - -(2- -1,2-
-2001. - - -587.

178

-
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O

R2

R1 HO R3

R4HO

O O

R3 R4

R2R1

+
- H2O

H+

-

- 4, ZnCl2, BF3,

SnCl4
179 180 -

-2 (+ -

181 -

-
178.  

-

-9

-

179 - -2- . -2001. - -
1110-1115.
180 -

-2004. - - -292.
181

1,3- - -1999. - - -
359.
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-

-
182,183

HO OH

CH3H3C

O O

H3C

H3C CH3 O O

H3C CH3

O O

H

H3C CH3

O O

HCH

H3C CH3

O O

HCH

H3C CH3

H3C

CH3

C2H5

CH3

O

O

H
H3C

H3C

N(CH3)2

O

OH3C

H3C

CH3

CH3

(2.49) 54 %

(2.50) 62 %

(2.51) 73 %

(2.52) 65 %

(2.53) 25 %
(2.54) 85 %

(2.55) 15 %

. -

- -

182 -
- - -

-
2006. -
183 - -1,3- -2

-2008.
- - -54.
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-

2.6.

2.6 - 49-2.55),
-2,3

%
n20

D

-

C H C H

2.49 54 120/5 1,5023 74,97 8,39 C12H16O2 75,10 8,45

2.50 62 82/10 1,4489 70,55 10,66 C10H18O2 70,68 10,45

2.51 73 161 1,4175 68,31 11,47 C9H18O2 68,48 11,55

2.52 65 140 1,4121 66,63 11,18 C8H16O2 66,52 11,25

2.53 25 120/5 1,4804 70,56 8,65 C13H19NO2 70,43 8,72

2.54 85 130/30 1,5055 74,13 7,92 C11H14O2 74,23 7,81

2.55 15 130 1,4079 66,63 11,18 C8H16O2 66,51 11,24

2.49-2.55

-1 - -

- - -
184

-

-

- 2.49-2.55 2.6. 

184
-

-
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- 2.49-2.55

KBr -1): 3478, 2977, 2878, 1715, 1602, 1453, 1379, 1313, 1276, 

1220, 1096, 1026, 981, 923, 901, 759, 714, 698, 634. 

2. 2. - -1 -

54

53

49-2.52, 2.54
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2.
4 

2-
-4

,5
-

-1
,3

-
(2

.5
4)
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2.
5 

-1
2-

-4
,5

-
-1

,3
-

(2
.5

4)
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2.7 -1 2.49-2.54)

O

CHCH

O

R
1

2

3 H3C CH3
2

3

-1 CDCl3

1 2 3 R

2.49 - 3,70- 1,21- 1,75 (- 3), 7,22, 7,35 (-Ph)

2.50 - 3,77- 1,20- 1,44, 1,70 (- 2)5)

2.51 3,75- 1,23-
- - 3),

- 2 3),
0,95- - 2 3)

2.52 3,85- 1,20-
2,45- - 3)2),
0,98- - 3)2)

2.53 3,76- 1,20-
-Ph),

2,80- (- 3)

2.54
5,75, 5,94,  

3,75- 1,25- 7,3- (Ph)

55 , 

-

-2,3 (2.56)

-2,3, 

- -

OH

OHH3C

H3C

HO

HO CH3

CH3

+

O

OH3C

H3C

CH3

CH3

1.TsOH
2.MW

  

                  (2.56)                                     (2.55)

55

-1

-
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,4-

-

- , 

- - -

56-57 nD
185 - -60,4

nD - -54 nD

-
184

OH

HO

H3C

CH3
O

H3C CH3

C

O

CH3CH2H3C

(2.56) (2.57) (2.58)

-

2.6

        

185 - - -
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CH

CH
OH
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O

CH
CH
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CH
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CH
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O
H
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CH
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H
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CH
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HO
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CH
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OH
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CH3
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CH
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O

CH
CH
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CH3
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CH
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CH3

OH
CH

CH
O
H

H3C

CH3

OH
CH

CH
HO

H3C

CH3 HO

CH

CH

OH

H3C

CH3

HO

CH CH

OH

CH3

H3C

OH
CH

CH
HO

CH3

H3C

OHCH

CHHO
CH3

H3C

OH

CH CH

HO

CH3

H3C

HO CH
CH OH

H3C

CH3

HO

CHCH

OH

H3C
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-2,3.

2.6

-2,3. 

H3C OH

HO CH3

H3C O+H2

HO CH3

H3C

CH+

HO CH3

- H2O

OH+

H3C CH3

O

H3C CH3

- H+

O

CH2 C

H3C CH3

+ H+

183. 

H3C

CH CH

OHHO

CH3

H3C

CH CH+

HO CH3

H3C

CH CH

OHHO

CH3
H3C

CH CH

HO CH3 H3C

CH

CHO

O+H2

CH3

H3C
CH

CH

OH

H3C

CH3

H+C

CH
O CH3

H3C
CH

CH

O

H3C

CH3

CH+H

CH
O CH3

H3C
CH

CH

O

H3C

CH3

CH

CH
O CH3

+ H+

- H+

- H2O

- H2O



122

- -

2.1.2

- -1,3-
186,187

CH2OH
CHCH2

OHOH

O O

CH2OH

O O

H3C

CH2OH

O O

H

CH2OH

O
C

O

H CH

CH2OH

CH3

CH3

O
C

O

H CH

CH2OH

CH3

C2H5

(2.59) 61 %

(2.60) 62 %

(2.61) 71 %(2.62) 45 %

(2.63) 18 %

186 - -1,3-
- III
- -

187 - -1,3-
-2008. -

- -40.



123

-

-

59-2.63 2.8.

2.8 - 2.59-2.63),

%
n20

D

-

C H C H

2.59 61 92/5 1,4426 57,51 9,65 7H14O3 57,67 9,73

2.60 62 110/10 1,4476 59,97 10,07 C8H16O3 59,61 10,15

2.61 71 150/5 1,5371 66,65 6,71 C10H12O3 66,53 6,81

2.62 45 120/7 1.4784 62,77 9,36 C9H16O3 62,85 9,45

2.63 18 190/7 1,5495 68,02 7,27 C11H14O3 68,14 7,15

188

-

-

-

188 Cheeseman G.W.H., Werstiuk E.S.G. Advances in Heterocyclic Chemistry. N.-Y.&L.: Academic
Press. - Vol. 14. - P. 210.



124

- , 

, Rf

- 59 , 
-1

-1

-

1239- -1 - 59 2.7.

2.59-2.63

-1 -

- -

-4,15

- 160 -1 - 59

2.8 2.9 -

2.59-2.63).

  

-

HO

OH

OH
O O

CH2OH

R

O O

OH

R



125

2.
7 

2-
-4

-
-1

,3
-

(2
.5

9)



126

2.
8 

-1
2-

-4
-

-1
,3

-
(2

.5
9)



127

2.9 -1 2.59-2.63)

O

CHH2C

O

R
1

2

CH2

3
OH

4 5

-1 CDCl3

1 2 3 H4 H5 R

2.59
4,62- 3,95- 4,05- 0,90- - 3),

1,75- - 3)2)

2.60
4,85-

4,8

3,98- 3,94- 3,54-

2,30- -

3 2 3), 1,03-

- 3), 1,25-

(- 2 3), 0,95- -

2 3),

2.61
3,95- 3,98- 3,52-

7,22, 7,38 (-Ph)

2.62 -
4,02- 3,95- 3,56, - -

- 2)5)

2.63 -
4,10- 3,53, - 3), 7,15, 7,33 

(-Ph)

-

, 



128

   

2.

-

-1,3-

(6- (5-

26-

-

5-

2.9



129

- -1,3-

-

189. 

2.3 - N-H

, 

-

, 

189 . ., . // . . . -2004. -
- . 99-107.



130

-

- . 

C H + C O + H N C C N + H 2 O

. 

, 



131

O H O

H N

R 1

R 2

N

H 2 O H

H

R 1

R 2

-H 2 O

R 3

O

R 4

H H

R 3

O H

R 4

H H

N

H

H

R 1

R 2

R 3

O H

R 4

(A )(B )

R 3

O H

H R 4

H H

N

R 2

R 1

(A )

N

H O H

H

R 1

H R 2

N

H

H

R 1

R 2

(B )

R 3

O H

R 4

N H

H O H

H

R 1

R 2

R 3

O

H R 4

H H

N

R 2

R 1

+ H + - H +

+ H +

+ H + - H +

+

- H +

-

-

-



132

-

-

-

-

(2.64)190  

N

O O

OH

N

HN

F

OH

O CH3

CH2O+ +

N

O
O

OH

NN

F

HO

O
CH2

R

R

(2.64)

190 Agarwal Sp., Bala H., Ali Mm. Ciprofloxacin prodrug via Mannich reaction// Indian Journal of
Pharmaceutical Science. - 1999. - - P. 223-226.



133

- -5-
191,192,193,194.

195

-

196,197,198

199 IV)

191
Popovici I., Popovici I., Marculescu A. Biochemical effects of some new Mannich Base from or-

tho-hydroxyaril alkyl ketones on rats with chronic inflammation // Farmacia. - 2008. - Vol. 
- P. 221-228. 
192 Roman G.,  Nanu D., Comanita E., Comanita B. Synthesis and Reactivity of Some Mannich Bases.
New Arylamine Mannich Bases Derived From 2-Hydroxy-5-Methylacetophenone // Turk J Chem.
2000.- Vol P.  71.
193 Pieroni M. Quinolones: new perspectives // XXVI Advanced Course of Medicinal Chemistry and 
"E. Duranti" National Seminar for PhD Students. u-
ropean School of Medicinal Chemistry,  2006. P. 88-90.
194 . 20060196107 A1 USA. Cyclic Mannich products/ Malfer D., Allen G., Thomas M., Sheets R.; 

. 07.09.06. 8 c.
195

Thierry O., Nadeau E., Guay-Begin A. Direct-type catalytic three-component Mannich reaction in
aqueous media //Tetrahedron Lett. 2006. - Vol. 47. - P. 8351-8354.
196

-Disubstituted-2,3-dihydro-1H-naphth-
[1,2e][1,3]oxazines //   Molecules. - 2007. Vol. 12. - P 345-352.
197

Chi K., Ahn Y., Shim K.,  Park T., Ahn J. One-Pot Synthesis of Mannich Base Using Hydroxy
Aromatic Rings and Secondary Amines // Bull. Korean Chem. Soc. 1999.- - P. 973-
976.
198 Mete E., Gul H., Kazaz C. Synthesis of 1-Aryl-3-phenethylamino-1-propanone Hydrochlorides as
Possible Potent Cytotoxic Agents//   Molecules.- 2007.- Vol. 12. P. 2579-2588.
199

Pinheiro S., Greco S., Veiga L., Farias F., Costa P. Stereoselective Mannich reaction of Camphor
titanium enolate // Tetrahedron Assym. - 2002. - Vol. 13. - P. 1157-1159.



134

O

TiCl4, CH2O, HNR1R2

O

N

R2

R1

(2.65) (2.66)

-
200.

R R

N
H

H3C

R1OOC COOR2

CH3

Ar H

N
H

H3C

R1OOC COOR2

C
H2

Ar H

H2
C

N

N
H

H2C

R1OOC COOR2

C
H2

Ar H

H2
C

N

H2
C

N

(2.67)
(2.68)

(2.69)

201. 

O H

R

R

C H 2 O N H R 2
'+ +

O H

R

R

C H 2 N R 2
'

(2 .7 0 ) (2 .7 1 )

                                                                                                                        

200 Aritomi J., Ueda S., Nishimura H. Mannich Reaction of Dihydropyridine Derivatives.   I. Reactions
with Secondary Amines // J.Chem. Pharm. ill. 1980. P. 3163-3171.
201 Rivera A., Gallo G.I., Gayon M.E. A novel Mannich type reaction using animals and alkaline me-
dium // Synth. Comm. -1993. - 23. -P.2921-2929.



135

-

, 
202,203,204.

200

201 205,206,207.  

-

-
208,209. 

210

202
. 20090071065 Al  (43) USA. Mannich detergents for hydrocarbon fuels /  Malfer J., Allen G., 

May D.; . 19.03.09 13c. 
203

. 7351864 B2 USA. Process for preparation of Mannich condensation products useful as se-
questering agents/ Chiverton E.; . 01.04.08. 11 c.
204 . 20090075849 Al (43)  USA.  Oil- soluble molybdenum derivatives derived from hydroxyethyl

substituted Mannich based/ Gatto J., Loper T., Liesen P.; . 19.03.09 11c.
205 . 20080274924 A1 USA. Method for producing Mannich adducts that contain polyisobutylene
phenol/  Lange A.,  Rath H.,  Posselt D., Trotsch-Schaller I.; . 06.11.08. 16 c.
206 . 20090118457 1 USA. Resorcinol based Mannich base/ Gerber U., Waldegg U.; .
07.03.09.- 5c.
207 . 20070264506 A1 USA. Epoxy resin compositions containing Mannich bases, suitable for high

temperature applications/  Wigger T.; . 15.11.07. 7c.
208 . 20040044061 USA. Substituted 1 and 2 naphthol Mannich bases/  Gerlach M., Maul C.;

. 10.08.04. 24 c.
209 . 6774136 A1  USA. Substituted 1 and 2 naphthol Mannich based/ Gerlach M., Maul C.; .
04.03.04. 27 c.
210 Lindquist C., Ersoy O., Somfai P.  Parallel synthesis of an indole-based library via an iterative
Mannich reaction sequence // Tetrahedron.- 2006.- Vol. 62. -P. 3439 3445.



136

210

-

N
H

HOOC

N
H

HOOC
N

R1

R2CH2O, HNR1R2

(2.75) (2.76)

(55- -
211,212.

213 214 215

211 . 20030060497 A1 USA. Subtituted indole Mannich bases / Gerlach M., Maul C.; .
27.03.03. 37 c.
212 . 007091220 B2  USA. Substituted indole Mannich bases/  Gerlach M., Maul C.; . 15.
08.06. 33 c.
213 Katritzky A.,  Galuszka B., Rachwal S.,  Black M.   Mannich Reactions of Carbonyl Compounds
and Enamines with Benzotriazole as the NH Component // J. Heterocyclic   Chem.-1994.- Vol 31. -P.
917.



137

216

- 217

-, S-, N-, P-

-, P-, S-, N-

R

X
C H 2 O H N

R '

R '

R

X C H 2 N

R '

R '

+ +

(2 .7 7 )

H

P, S, N

                                                                                                                        
214 Lingappa B., Girisha ., Kalluraya B., Rai N., Kumari N.    Regioselective reaction: Synthesis of
novel Mannich bases derived from 3-(4,6-disubstituted-2-thiomethylpyrimidyl)-4-amino-5-mercapto-
1,2-4-triazoles and their antimicrobial properties// Indian Journal of Chemistry. 2008. - Vol. 47B. -
P. 1858-1864.
215

Bhasin P., Sachdeva N., Pandeya S., Nath G., Singh S. Synthesis and Evaluation of Schiff and N-
Mannich Bases of Isatin as Potential Antimicrobial Agents//  Acta Pharmaceutica. -2005.- Vol. 47 -
P.21-29.
216 Takahashi I., Nishiuchia K., Miyamoto R.,  Hatanaka M., Uchida H., Isa K., A. Sakushima and S. 
Hosoi   Reaction Systems Peripheral to the 1:2 Mannich Condensation Reaction between o-
Phthalaldehyde and Primary Amine//  Letters in Organic Chemistry. - 2005. Vol. 2. -P. 40-43.
217

Mahmoud S., Fad T.A., Farag M.H., Mouhimed A.M. 1,2-Dihydroisoquinoline-N-Acetic Acid
Derivatives as New Carriers for Specific Brain Delivery I: Synthesis and Estimation of Oxidation Ki-
netics Using Multivariate Calibration Method //Arch. Parm. Pharm. Med. Chem. - 2003. - P.
573-584.



138

218

219,220

-
221,222, 223. 

224:

H 2 C N R 2 X . 

218
Koll A. Specific Features of Intramolecular Proton Transfer Reaction in Schiff Bases // Int. J. Mol. 

Sci. 2003. Vol. 4. - P. 434-444.
219 Mao Q. Studies on the L-proline Catalyzed and the Borono Mannich Reaction //A thesis submitted
in fulfillment of the requirements for the award of the degree MASTER OF SCIENCE-RESEARCH
from University of Wollongong Department of Chemistry Wollongong. Australia, 2007.
220 Hayashi Y., Urushima T., Shoji M., Uchimaru T., Shiina I. The direct, enantioselective, one-pot,
three-component, cross-Mannich reaction of aldehydes: The reaction for the Higher Reactivity of
almidine versus aldehyde in proline-mediated Mannich and Aldol Reactions// Adv. Synth. Catal. -
2005. - -P. 1595-1604.
221

-catalyzed asymmetric Mannich reactions/ Deng
18.09.08 -

222 nnich
condensa 14.08.07.-11 c.
223

6c.
224

USA. Quaternary ammonium salt of a Mannich compound/ Stevenson P.,  
Thet 06.03.08. 10 c. 



139

-

6CH2O + 4NH3 N N

N

N

+ 6H2O

(2.78)

-

O
C2H5

H3CO2C

C2H5

CO2CH3H H

+ 2CH2O N
H H

CH3

+
-2H2O

N

O

C2H5

CO2CH3

C2H5

H3CO2C

CH3
(2.79) (2.80)



140

2,2',6,6'- -

C
H3C CH3

+
-2H2O

O

3
H

N
H

H N
H

H3C
H3C

CH3
CH3

O

(2.81)

+

H

H

O

O

CH3NH2 +

CO2H

CO2H

O

N
H3C

CO2H

HO2C
O

-CO2

N
H3C

O
(2.82)

-



141

H3C N

O

H3C C2H5

C2H5

J

H3C N(CH2CH3)2

O
MeJ

t
H3C

O

(2.83) (2.84)

225

S)-

-50 0

- -

-86 %.  
226

85 86

87).

(2.88)

-

N- - - 88

- -

R1 R2 227,228,229,230,231,232,233,234,235

225
J.

Org. Chem. - 2006. - Vol.71. - P.2888-2891.
226

Follmann M., Gaul F., Schdfer T., Kopec S., Hamley P. Petasis Boronic Mannich Reactions of
Electron-Poor Aromatic Amines under Microwave Conditions // Synlett. - 2005. - .1009-1011.

227 Gronnow M.J., White R.J., Clark J.H., Macquarrie D.J. Energy efficiency in chemical reactions: a
comparative study of different reaction techniques // Org.Process Res. Dev. - 2005. - Vol.9. - P.516-
518.



142

-

-

                                                                                                                        
228 Perreux L., Loupy A. A tentative rationalization of microwave effects in organic synthesis accord-
ing to the reaction medium and mechanistic considerations // Tetrahedron. - 2001. - Vol.57. - P.9199-
9223.
229 Hoz A. D.L., Diaz-Ortiz A., Moreno A. Microwaves in organic synthesis. Thermal and non-thermal
effects // Chem. Soc. Rev. - 2005. - Vol.34. -P.164-178.
230 Xu G., Wang Y.-G. Microwave-Assisted Amination from Aryl Triflates without Base and Catalyst
// Org. Lett. - 2004. - 6. - P.985.
231 Reddy A.C.S., Rao P.S., Venkataratnam R.V. Fluoro organics: Facile syntheses of novel 2- or 4-
trifluoromethyl-1H-arylo-1,5-diazepines, oxazepines, thiazepines, 2 -(1,1,1-
trifluoroacetonyl)imidazoles, oxazoles and thiazoles // Tetrahedron Lett. - 1997. - Vol.53. P.5847-
5854.
232 Chatti S., Bortolussi M., Loupy A. Synthesis of New Diols Derived from Dianhydrohexitols Ethers
under Microwave-Assisted Phase Transfer Catalysis // Tetrahedron. 2000.- - P.
5877-5883
233

Perreux L., Loupy A., Delmotte M. Microwave effects in solvent-free esters aminolysis // Tetrahe-
dron. - 2003. - Vol.59. - .2185-2189.
234 Perreux L., Loupy A., Volatron F. Solvent free Preparation of Amides from Acids and Primary
amines under Microwave Irradiation // Tetrahedron. - 2002. - Vol.58. P.2155-2162.
235 Leadbeater N.E., Pillsbury S.J., Shanahan E., Williams A.V. An assessment of the technique of
simultaneous cooling in conjunction with microwave heating for organic synthesis // Tetrahedron. -
2005. - Vol.61. - P.3565-3585.



143

-H N-H

2.3 - -

-

236

-

-

237

236

- - -348.
237

- 2006. - -



144

-

-
238,239:

C CH2O H N+ + C C CH2 N

N N O N N
Et

Et N

N

= , , ,

(2.90) (2.91) (2.92) (2.93)

(2.90-2.93)

CH
CuCl

(2.89)

238,

3- 90-2.93

-4

-

0

(2.90

238

- - 2007. - -
239

- - -
-2 - -440.



145

600-

0 90

-

10

11

90

-



146

11 90

10 -

-



147

- -
1 90-

2.93
-1 -N

-1. 
1 2.90-2.93

-

- 2

-1

1- -3- -2- 90

2- 2- -

N- 2- 2- -1 90)

12 -

- 237

11.

10 - -
(2.90-2.93)

-

, 
0

n20
D

%

[2
37

]

-

[2
37

]

-

2.90 131-133/2 1,567

6

1,5675 80 78,4 71,2

5

7,51 13 15NO 71,7

1

7,72

2.91 132-135/2 1,560

5

1,5600 78 77,6 84,4

0

8,52 C14H17N 84,6

4

8,91

2.92 150-155/5 1,536

6

1,5365 75 66,5 83,4

2

9,09 C13H17N 83,6

8

9,29

2.93 205-207/5 - 1,5925 - 57 82,6

1

7,23 19H20N2 82,9

8

7,44



148

2.11 -1 2.90-2.93)

C 6 H 5 C C C H 2 N

N = N O N; N; ;

1

1

2

2

2

2

1

1

3

N

N
2

1

3
6

4

5

7

8

9

1 0

1

1

2

2

(2 .9 0 -2 .9 3 )

(2 .9 0 ) (2 .9 1 ) (2 .9 2 ) (2 .9 3 )

1 1

DMSO-d6

H3 H4

1 2 3 4 5 6 7 8 9 10 11 12
2.9
0

2,97
- - - - - - -

3,48
c

7,45-
7,55

2.9
1

1,40- - - - - - -
7,42-

2.9
2

2,80
- - - - - - -

3,42 7,45-
7,55

2.9
3

8,65 8,48 3,49
1,30-

2,59
3

7,35-



149

12
-1

1-
-3

-
-2

-
(2

.9
0)

C
C

C
H

2
N

O
*

H
C

l



150

, -

240,241

, 

-

-

242:

2.94-2.96

(2.89

,

240

- - 1962. - -1292.
241

2003. -6.
242

-2008. - - -69.



151

-

-

94-2.102

-

2.94-2.102 12.

12 - -

(2.94-2.102)  

- , 0 R*f, 

%

2.94 167-168 0,44 65,2 82,28 6,90 19 19NO 82,32 6,85

2.95 184-185 0,37 71,1 87,23 7,69 20 21N 87,22 7,62

2.96 203-205 0,23 57,2 86,65 8,04 19 21N 86,59 8,06

2.97 149-151 0,24 58,3 78,15 6,89 20 21NO2 78,19 6,84

2.98 209-210 0,44 62,2 82,58 7,59 21 23NO 82,57 7,60

2.99 189-190 0,20 42,1 81,87 7,90 C20H23NO 81,84 7,87

2.100 138-140 0,19 52,3 78,97 8,70 C16H21NO 78,95 8,69

2.101 142-144 0,23 54,1 84,59 9,60 C17H23N 84,54 9,57

2.102 214-216 0,46 41,2 83,79 10,11 C16H23N 83,74 10,15

-



152

12

52- -

, , 

2.1.1.
0

- 1

-

-1 101 -d6, 

2

-

3

-CH(CH3)2).

-1 101 13. 

- 97
-1

-N -1

-1 -

-
-1. - 97

14. 



153

13 -1 2.94-2.102)

C6H5 C C CH N

N = N O N; N;

1

1

2

2

2

2

1

1

3

6

1

1

2

2

(2.94-2.102)

(2.94 2.97, 2.100) (2.95, 2.98, 2.101) (2.96, 2.99, 2.102)

7

R

R = C6H5 C6H4 OCH3; ; CH

CH3

CH3(2.94-2.96) (2.97-2.99) (2.100-2.102)

4

4

5454

DMSO-d6

H3 H4

2.94 4,25 - 7,06- - 7,42-

2.95 1,40- 7,10- - 7,55-

2.96 - 7,06- - 7,35-

2.97 - 6,67- 7,56-

2.98 1,40- 6,65- 7,39-

2.99 - 6,65- 7,35-

2.100 - 1,10- 7,47-7,5

2.101 1,40- 1,10- 7,45-7,5

2.102 - 1,15- 7,38-7,5



154

C
C

C
H

C
H

N

C
H

3

*
H

C
l

H
3
C

13
-1

1,
1-

-3
-

-2
-

(2
.1

01
)



155

14
-

1,
1-

-
-

-3
-

-2
-

(2
.9

7)

C
C

C
H

N
O

O
C

H
3

*
H

C
l



156

15

-

15 -
-

-

4

3-5



157

-

-

2.3 N-H -

2.3 N-

- N-H

N-

N N CH2 N

R

R

R

R

+
R

R
N

R

R
+H HH C

O

H -H2O

N- -



158

N-H
243

N-H

-

-

N-H- -

244:

-

103-2.106

-4-

, 

243
- -66.

244

- 2008. - - -348.



159

(2.103-2.106)

- -1 - -

- (2.103-2.106)

N-H - -1

-1 -N

-
-1.

103
0 -1

(2.103 -d -

N-CH2-N -1 15.

- m/z, (I 103): 336 [M]+, 175 (100), 162 (6),

146 (4), 132 (36), 118(10), 105(13), 98(3), 92(23), 84(18), 78(7), 65(11), 51(8), 

- 103 16.

- (2.103-2.106)
245 14.  

N-

- - -

-

245 Aldrich, 1988-1989., C. 648



160

-

(2.103-2.106) -70 %. 

-

-80

14 -
(2.103-2.106)

(0

n20
D

%

24
5 -

27
2 -

1 2 3 4 5 6 7 8 9 10 11

2.103 94 - - 50 70 74,96 8,39 21H28N4 75,09 8,51

2.104 190/11 - 1,5325 - 65 58,04 9,74 9 18N2O2 58,56 9,85

2.105 122-

123/15

1,4820 1,4825 - 69,4 72,47 12,16 C11H22N2 72,61 12,22

2.106 139-

142/70

- 1,5320 - 62,4 68,29 14,01 C9H22N2 68,44 14,25

103

.



161

  

N
C

H
2

N

N
N

-
-1





163

15 -1 (2.103-2.106)

DMSO-d6

H3 H4

2.103
1,20-

2,39

2.104 - - - - - - -

2.105 1,40- - - - - - -

2.106
- - - - - - -

N-H ,

N-H

, , 

N-H

N-H

-



164

-

107-2.110

-

(2.107-2.110)

. -

(2.107-

2.110) 16

-1 - -

- (2.107-2.110)

- -

- -

-

- - 107

17. 

16 -
(2.107-2.110)

-
, 0 Rf

*,  
%

2.107 92-93 0,24 87,1 68,67 8,45 C15H22N2O2 68,75 8,51

2.108 82-85 0,37 79,4 79,02 10,14 C17H26N2 79,12 10,24

2.109 110-111 0,67 75,9 65,73 8,27 C16H24N2O3 65,81 8,32

2.110 99-100 0,54 81,2 74,96 9,78 C18H28N2O 75,09 9,81

-



165

N-H

0

, 

, 

N-H

-

(2.107-2.110)

- -87 %.  



166

P
h

C
H

N

N

O

O

2.
17

-
-

-
(2

.1
07

)



167

2.4 -

108

60- -   

107

50- -

70-89 %. 



168

-

2.4 N-

N-

-

(1.111) (Lubeluzole, Prosynap

-
246 N-

F

F

O

OH

N

O

N

H3C

N

S

N- (2.111)

247

hERG (the human Ether- -go-go Related Gene

N-

Amiodarone , Bepridil (1.112), Cisapride , Droperidol ,

Haloperidol N-

246 - . -
247 . WO 2008/139152 GB. N-oxide-containing pharmaceutical compounds /Boyle R.G.; .
09.05.05.



169

N

N

O

O

N- (2.112)

N-

248,249,250,251.

- N-

252,253,254,255.

-

N-

L`Oreal
256,257

248 Chmurzynski L. Experimental Studies on the UV-Spectra of Several Substituted Pyridine N-Oxides
and Conjugated Cationic Acids in Acetonitrile // Molecules. - 1997. - Vol.2. - P.169-175.
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drobenzothiazoles / Pospisilik K., Hoorn H., Peters T., Lemmens J.; . 12.02.04.-13c.
323 . 6770761 B2 USA. Process for preparation of 2-amino-6 (alkyl) amino-4,5,6,7- tetrahydroben-
zothiazoles / Pospisilik K., Hoorn H., Peters T., Lemmens J.; . 03.08.04.-5c.
324 . 1731514 A1 EP. Process for the preparation of Pramipexole/ Sharad D., Sharad B.; .
13.12.06. 7c.
325

- - . 6. - 312 .
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326 -

-

S

H2N NH2

O

Ph
I+

Ph O

S NH2

NH

S NH2

N
Ph OH

- H2O
S NH2

N
Ph

O

Ph
+     I2 - HI

O

Ph
I

  
327

328,329 -

- -6

-

-

-

-

-

326
Erian A. W., Sherif S. M., Gaber H. M. The Chemistry of a-Haloketones and Their Utility in Het-

erocyclic Synthesis //Molecules. -2003. - - . 793-865.
327 Liu H.-L., Li Z., Anthonsen T. Synthesis and Fungicidal Activity of 2-Imino-3-(4-arylthiazol-2-yl)-
thiazolidin-4-ones and Their 5-Arylidene Derivatives //Molecules. -2000. - - . 1055-1061.
328 . 0077697 USA. Thiazole, imidazole and oxazole compounds and treatments of disorders asso-
ciated with protein aging / Wagle D., Vasan S., Egen J.J.; . 21.02.02.-32 .
329 Organic Chemistry. - New York:5th Edition, John Wiley
and Sons, 1996. -P. 1153.
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2- -

-

-

330

- -4-

- -4- 136 - -3,4,5,6-

137

136 137

138

330
- -4-

-2008. - -
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- -4- 138

-

   

-

-1

- DMSO-d6) 2- -4-

-

.160. 

- 136-2.138

2.29 -
-1): 3431,16; 3137,22; 2857,74; 1623,74;

1508,48; 1336,94; 1191,65; 1042,05; 911,05; 850,24; 771,99; 725,05; 692,74;

533, 160

2.29 -1 136-2.138)

12
1

2

2

3

3
N

S

Ph

NH2

N

S
NH2

N

S

H3C

NH2

12

3

2.136    2.137    2.138

-1 DMSO-d6

1 2 3 Ph

2.136 -
7,23- -

7,787-

2.137 -

2.138 -

- -1 - 136

2.29 2.30 -

.30. 
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2.30 -
136-2.138)

%

-

%

[300] [300] [300]

2.136 148
148-

149
94 92 24 5 61,45 4,47 C9H8N2S 61,34 4,58

2.137 86-87
86-

87
86 76 24 5 54,31 6,61 C7H10N2S 54,51 6,54

2.138 43-45 43 - 23 - 5 42,23 5,15 C4H6N2S 42,08 5,30
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2.
29

-
-4

-
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2.
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1
-

-4
-

13
6)
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-

-3,4,5,6- 137

137)

2.31.
332

2.32 -N

, -

N

002

-

- - C2
4,5 = 4,4o). 

2.33 (2.137)

-

/2 - <55

= = =90 3,

d 3
7 10N2 cnn.

(I). 

WR2 -

181

332 Allen F.H., Kennard O., Watson D.G., Brammer L., Orpen A.G., Taylor R. Tables of bond lengths
determined by X-ray and neutron diffraction. Part 1. Bond lengths in organic compounds // J. Chem.
Soc. Perkin Trans.- 1987.- 2.-P.S1-S19.
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2.31 - -3,4,5,6-
2.137)

2.32
(2.137)

d
S1-C7
S1-C1
N1-C1
N1-C2
C2-C7
C2-C3
N3-C1
C6-C7
C6-C5
C3-C4
C4-C5

1.739(3)
1.746(3)
1.300(3)
1.394(3)
1.343(4)
1.494(4)
1.356(3)
1.500(4)
1.507(6)
1.504(5)
1.410(6)

C7-S1-C1
C1-N1-C2
C7-C2-N1
C7-C2-C3
N1-C2-C3
C7-C6-C5
N1-C1-N3
N1-C1-S1
N3-C1-S1
C2-C7-C6
C2-C7-S1
C6-C7-S1
C2-C3-C4
C5-C4-C3
C4-C5-C6

89.45(12)
111.0(2)
116.1(2)
122.9(2)
120.9(2)
109.4(3)
124.3(2)

113.96(18)
121.73(19)

125.3(3)
109.45(19)

125.2(2)
110.6(3)
116.6(4)
118.2(3)

2.33 2.137)

C1-N1-C2-C7
C1-N1-C2-C3
C2-N1-C1-N3
C2-N1-C1-S1
C7-S1-C1-N1
C7-S1-C1-N3
N1-C2-C7-C6
C3-C2-C7-C6
N1-C2-C7-S1
C3-C2-C7-S1

0.0(3)
179.2(2)
178.3(2)

0.7(3)
-1.0(2)

-178.6(2)
178.2(3)

-1.1(4)
-0.7(3)

-179.9(2)

C5-C6-C7-C2
C5-C6-C7-S1
C1-S1-C7-C6
C1-S1-C7-C6
C7-C2-C3-C4
N1-C2-C3-C4
C2-C3-C4-C5
C3-C4-C5-C6
C7-C6-C5-C4

9.3(5)
-171.9(30

0.9(2)
-178.0(3)

14.0(4)
-165.1(3)

-38.1(6)
51.0(7)

-33.9(6)
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2.34 4 3 2.137

x y z
S1
N1
C2
N3
C6
C1
C7
C3
C4
C5

9009(1)
8630(2)
9649(2)
7210(2)
11059(2)
8200(2)
9992(2)
10306(2)
11380(3)
11662(3)

5870(1)
6579(2)
6407(2)
6404(2)
5821(2)
6338(2)
6038(2)
6638(2)
6623(4)
5933(4)

1535(1)
4350(2)
4290(3)
2702(3)
2534(5)
2985(3)
2889(3)
5710(4)
5200(6)
4082(7)

2.5.3 - -4-
333,334,335

2.5.2, 

- -4-

- -4- -

- -

-

, 

-

- - -4- 2.136)

-

333
- -4-

-2009. - - 516.
334 -

-5-N- -4-
- - - -43.

335 2-
-5-N- -4-

- 2008. - - -21.
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- -4- -

- -5- -4-

(2.139

333-335 -

-5- -4- 2.139

:
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, 

- -5- -4-

(2.139

-

-

2.141-2.145 2.35. 

2.35 -

(2.141-2.145)

%
-

336

1 2 3 4 5 6 7 8 9

2.141 205 41 37 59,10 5,85 C13H15N3OS 59,74 5,79

2.142 193 50 41 64,77 6,43 C14H17N3S 64,83 6,61

2.143 105-107 - 42 56,70 4,32 C18H16N6S2 56,82 4,24

2.144 195 - 35,5 56,47 4,81 C9H9N3S 56,52 4,74

2.145 65-70 - 49,6 67,91 6,04 C19H20N4S 67,83 5,99

-1 - - 2.141

2.32 - - -4-

(2.136

- -1 -

-1 160.  

336 . 20040077697 USA. 2-Acylaminothiazole derivative or its salt / Koshio H., Kimizuka T.;
. 22.04.04.-19 .



227

-1 - DMSO-d 2.141 2.33

-

- -3,73
160. 

-1 - 2.141-2.145

2.36.

- - -5- -4-

1,2-N,N- - -4- 2.143

41-2.144 45 -

-70

-1 2.143 2.36

Ph Ph

- 2.37 M+/z) =382. 

Ph (77); 2-

- -4-

-N,N- - -4-

143).

- 2.143 2.35

-1).   
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2.36 -1 2.141-2.145).

1

N

S

Ph

NH2R

-1 DMSO-d6

1 R Ph

2.141
2,72-2,75 (-CH2-N-CH2-),
3,70-3,73 (-CH2-O-CH2-)

7,20- - -

2.142 1,47- -
- , 8,09-8,14

2.143 -
Ph
Ph)

2.144
7,20- - -

2.145
1,47- - 7,20- - -



229

2.
32

-
-5

-
-4

-
2.

14
1)



230

2.
33

1
-

-5
-

-4
-

2.
14

1)



231

  

2.
34

-
-5

-
-4

-
2.

14
1)



232

2.
35

-
-5

-
-4

-
2.

14
3)



233

2.
36

1
-

-5
-

-4
-

2.
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2.
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2.6

- -2- -

- P. Biginelli

337,338,339,340

- -2- - -

-

, 

- , SQ-32296 (2.146)
341,342,343 SQ-

-

-

Batzelladine (2.147

-

337
Kappe C.O. 100 years of the biginelli dihydropyrimidine synthesis //Tetrahedron.- 1993. - Vol. 

- P. 6937-6963.
338

Kumar P.B.R, Sankar G., Baig N.R.B., Chandrashekaran S. Novel Biginelli dihydropyrimidines
with potential anticancer activity: A parallel synthesis and CoMSIA study // European Journal of Me-
dicinal Chemistry. -2009. P. 4192-4198.
339 Debache A., Amimour M., Belfaitah A., Rhouati S., Carboni B. A one-pot Biginelli synthesis of
3,4-dihydropyrimidin-2-(1H)-ones/thiones catalyzed by triphenylphosphine as Lewis base // Tetrahe-
dron Letters. 2008.- P. 6119-6121.
340

Quan Z.J., Da Y.X., Zhang Z., Wang X.C. PS PEG SO3H as an efficient catalyst for 3,4-
dihydropyrimidones via Biginelli reaction //Catalysis Communications. -2009.- - P.
1146-1148.
341

Russowsky D., Benvenutti E., Roxo G., Grasel F. Multicomponent Synthesis of 3,4-
Dihydropyrimidin-2-(1H)-Ones with a Cu/Silica Xerogel Composite Catalyst// Letters in Chemistry.-
2007.- Vol.4. -P. 39-42.
342 Jauk B., Pernat T., Kappe O. Design and Synthesis of a Conformationally Rigid  Mimic of the Di-
hydropyrimidine Calcium Channel Modulator SQ 32,926// Molecules.-2000.- Vol.5. - P.227-239.
343

Schnell B., Strauss U., Verdino P., Faber K., Kappe C.  Synthesis of enantiomerically pure 4-aryl-
3,4- dihydropyrimidin-2(1H)-ones via enzymatic resolution: preparation of the antihypertensive agent
(R)- SQ 32926// Tetrahedron.-2000.- Vol.11. -P. 1449-1453.
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Batzella sponge 340,344.

- -2- - Monastrol

(2.148), , , 

-

-

,

Bayer

340,345. 

-

-2- -

- -6- -4-(5- -2)-

3,4- - -

344
Cohen F., Overman L. Enantioselective Total Synthesis of Batzelladine F and Definition of 1ts

Structure// J Am Chem Soc.-2006.- P. 2604-2608.

345 Kapadia M.A., Patel M.M., Joshi J.D. Coordination polymers of Ln(III): Synthesis, characteriza-
tion, catalytic and antimicrobial aspects // Inorganica Chimica Acta . 2009. - - P.
3292-3298.
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(-

345. 

- -2- -

-

- -2- - -

H3C
C

O

H2
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C
O

OR1

+
H2N NH2

O

+

OH

R2
N
H

NH
R1OOC

XH3C

R2

346

, , 

-

-

346
Kappe C. O. Aryldihydropyrimidines via the Biginelli Coondensation: Aza-Analogs of Nifedipine-

Type Calcium Channel Modulators //Molecules. -1998. - - .1-94.
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347 , , 

-

Bi, Cu, Sn

348

-

III III)349

IV

-

- -2- -

-
349,350,351. 

347
Sharma S., Gogoi P., Konwar D. A Highly Efficient and Green Method for the Synthesis of 3,4-

Dihydropyrimidin-2-ones and 1,5-Benzodiazepines Catalyzed by Dodecyl Sulfonic Acid in Wa-
ter//The Royal Society of Chemistry.-2006.-P. 112-127.

348 Suzuki I., Suzumura Y., Takeda K. Metal triflimide as a Lewis acid catalyst for Biginelli reactions
in water // Tetrahedron Letters. -2006. - P. 7861-7864.
349 Zhu J., Zhang M., Liu B., Li X. New Ytterbium Complex- catalyzed Multicomponent Reactions for
Synthesis of Dihydropyrimidines: [4+2] Cycloaddition vs. Biginelli Type Reaction// Chemistry Let-
ters.-2009.- - P.56.
350

Zhang M., Li Y. Facile One- Pot Synthesis of 3,4-Dihydropyrimidin-2(1H)-one Catalyzed by
Zn(NH2SO3)2// Synthetic Communications.- 2006.- Vol. 36, .-P.835-841.
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Hmim] Tfa

-

Hmim] Tfa

- -6- -4- -3,4- -

-

352. 

3,4- -2- - -

R- SQ-

S-

353. 

- -2- - -

                                                                                                                        
351 Ru n-
thesis of 3,4-Dihydropyrimidin-2(1H)-ones Promoted by SnCl2.2H2O// Sociedade Brasileira de Quim-
ica.-2004.- - P.165-169
352

Dabiri M., Salehi P., Baghbanzadeh M., Shakouri M., Otokesh S., Ekrami T., Doosti R. Efficient
and Eco Friendly Synthesis of Dihydropyrimidinones, Bis(indolyl)methanes, and N-Alkyl and N-
Arylimides in Ionic Liquids// J. Iran. Chem, Soc.- 2007.- Vol. 4, 4. P. 393-401.
353 Simon C., Constantieux T., Rodrigues J. Utilisation of 1,3- Dicarbonyl Derivatives in Multicompo-
nent Reactions// Eur. J.Org. Chem.-2004. P.4957-4980.
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, 354 , 
341.

-

-95%. 

  

-

-120

-90%

- -

355,356  

2.6 -

-

4-

354
Karade H., Sathe M., Kaushik M. Synthesis of 4-Aryl Substituted 3,4- Dihydropyrimidinones Us-

ing Silica-chloride Under Solvent Free Conditions//Molecules.-2007.-Vol.12. - P.1341-1351.

355 Evans M.D., Ring J., Schoen A., Bell A., Edwards P., Berthelot D., Nicewonger R., Baldino C.M.
The accelerated development of an optimized synthesis of 1,2,4-oxadiazoles: application of micro-
wave irradiation and statistical design of experiments //Tetrahedren Lett. -2003. - - -
9341.
356

Whittaker T.M. Use of a Design of Experiments approach for the optimisation of a microwave
assisted Ugi reaction //Org. Biomol. Chem. -2004. - - -815.
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-

-
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, 

, 

-50

-

, 

-

(2.149-2.154

2.37. 
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2.37 -
- 2.149-2.154)

% - %

2.149
209-
210

84357 78 357  1-10 64,73 6,15 C14H16N2O3 64,60 6,20

2.150 160
15357

48 357  1-10 60,01 8,42 C12H20N2O3 60,11 8,45

2.151
199-
200

72357 79 1-10 62,14 6,18 C15H18N2O4 62,06 6,25

2.152 170 10358 41 1-10 58,27 8,11 C11H18N2O3 58,39 8,02

2.153
208-
209

81357

90 357 1-10 55,12 4,89 C14H15N3O5 55,08 4,95

2.154
251-
252

80358 90 358 1-10 63,42 6,87 C16H21N3O3 63,35 6,98

-,

-, 1 - - -

(2.149-2.154)

KBr -1): 1635, 1725, 3240, 1578, 1672, 3181, 3339 160. -

(2.153 2.38 -1

(2.149-2.154) 160

2.38 -

1.08 - 3 3 2 -

-

3,4-

1-NH c 1H, 3-NH -

357 Lee K.-Y., Ko K.-Y. Envirocat EPZ10: A Recyclable Solid Acid Catalist or the Synthesis of Bigi-
nelli-type 3,4-Dihydropyrimidin-2(1H)-ones //Bull. Korean Chem. Soc. -2004. - -
P.1929-1931.
358

McLean N. J., Tye H., Whittaker M. Microwave assisted Petasis boronic-Mannich reactions
//Tertahedron Lett. -2004. - - -995.
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1-NH c 1H, 3-NH -

2.39. 

2.38 -1 (2.149-2.154)

1

2
3

45

N
H

NH

OH3C

C

R

6

O

OH2CH3C

-1 DMSO-d6

1 2 3 H4 H5 H6 R

2.149
9,17 7,72 3,96- 1,08- 5,14- -

7,30- -Ph)

2.150
9,10

7,61
0,80- - - 3),

- 3)2)

2.151
9,12 7,63 2,23- 3,95- 1,08- 5,08- 3,37 (-O-CH3), 6,86-6,88

- (-Ph-)

2.152
9,00 7,54 0,76- - 3)2),

- 3)2)

2.153
9,33 7,87 3,97- 1,08- 5,27- 7,49- -8,23

(-Ph-NO2)

2.154
9,14 7,63 -N(CH3)2),

-Ph)
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2.6.2 -
359,360

- 3,4-

- 155-2.161)

2.39. 

- -4- -5- -1,2,3,4-

-

- - -1 -1725
-1 - -1 (N-H - 155)

40. 

359 - -2-
-2009. -

360

-2009, - - -167.  
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2.39 -
- 155-2.161)

1 - 155-2.161

- 3-

N1H N3H 4

3-

2

3- 2-

160. -

155-2.161 -

155 41. 

%
-

%

.
[3

59
]

[3
59

]

2.155 208 89 94,2 1-10 61,02 5,77 C14H16N2O2S 60,85 5,84

2.156 183-185
65

[359]
65

[359]
1-10 57,31 5,61 C14H16N2O3S 57,52 5,52

2.157 153-55 89 85,2 1-10 58,92 5,87 C15H18N2O3S 58,80 5,92
2.158 157-62 55 67 1-10 54,42 7,52 C11H18N2O2S 54,52 7,49
2.159 205 - 27,7 1-10 48,03 6,12 C8H12N2O2S 47,98 6,04
2.160 165-67 60 64 1-10 56,22 7,90 C12H20N2O2S 56,22 7,86
2.161 152-53 92 65,5 1-10 52,25 4,63 C14H15N3O4S 52,33 4,70
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2.40 -1 2.155-2.161)

1

2
3

45

N
H

NH

SH3C

C

R

6

O

OH2CH3C

-1 DMSO-d6

1 2 3 H4 H5 H6 R

2.155
10, 31 9,63 3,99- 1,08- 5,16- 7,21- -

7,33- -Ph)

2.156
10,31 9,64 6,74- -Ph -

OH)

2.157
7,62 2,24- 3,95- 1,09- 5,08- 6,86- - -

Ph- - - 3-)

2.158
10,32 9,62 2,28- 3,97- 1,09- 5,16- - 3)2), 0,76-

- 3)2)

2.159
10,29 9,62 1,09-

-

2.160
10,33 9,65

- -

3 -

2 3)

2.161
10,54 9,81

-Ph)
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2.6

B

-

D
361

2.163 D

B C

2.162).

361 Folkers K., Johnson T.B. Researches on Pyrimidines. CXXXVI. The Mechanism of Formation of
Tetrahydropyrimidines by the Biginelli Reaction // J. Am. Chem. Soc. 1933. P.
3784 3791.
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2.42

362

in situ

2.164 N-

2.165 2.166

2.167 N-

2.167), 

N- , 

2.168), -

2.42a-
363 , -1

-

2.170

362 Frederick. Sweet, John D. Fissekis Synthesis of 3,4-dihydro-2(1H)-pyrimidinones and the mecha-
nism of the Biginelli reaction // J. Am. Chem. Soc.- 1973.- P.8741 8749.
363 Kappe C.O. A Reexamination of the Mechanism of the Biginelli Dihydropyrimidine Synthesis.
Support for an N-Acyliminium Ion Intermediate // J. Org. Chem. 1997.- P. 7201
7204.
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2.171), 

-1 -

2.170

2.172), 2.173).

2.173 2.174

- 362. 

3-

- -2-

- - - -

, 



255

2.41-
2.175-2.188)

2.175 2.176 2.177 2.178 2.179 2.180 2.181

D)
1,286 3,691 4,604 5,390 2,926 9,82 7,67

( )
-10,84 166,60 103,37 106,56 136,78 -165,07 -209,96

2.182 2.183 2.184 2.185 2.186 2.187 2.188

D)
- 4,452 9,567 3,210 4,298 4,378 1,878

( )
- 32,29 14,667 16,201 17,24 77,771 -209,96
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363, 2.179)

D.

(2.176 2.176

3,691D , 

PM3, HyperChem 8.0.3, 

(2.176)

2.177

D

, , 

(2.175) (2.178)

(2.178) (5,390 D

2.179

D

, 

2.180 2.181)

(2.176) (2.177), 

-

, . 

2.41

2.175 2.178), 
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2.179 , 2.178

(2.178 2.179

2.179

-

2.183

2.182 2.184

2.185

2.185 , 

, 

(2.186

(2.187

- -

2.176-2.179 2.182-2.187

2.176-2.178 2.179
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2.183-2.188

(2.164 9,82 D, D).

2.179), (2.165

, 

*exp(- /RT

, 

2.182) HyperChem

8.03

2.926D D

PM3 (HyperChem 8.03)

-

- -

, 

2.182

2.43. 
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2.44- 182) - -

, , 

- , 

, 

-

-9

-6 -3

, , 

, , 
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72,38; H 9,09. C16H23N* HCl H 9,04.  

100-

2.102).

12

-105 0

-65 %..   

3.3.7 -

(2.103).

-

-

-

205 0

0 Rf = 0,29,

75,09; H 14,10. C21H28N4 C 74,96; H 8,39.

104).
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-191 Rf = 0,44, 

n20
D H 9,51. C9H18N2O2

105)

2.104)

-204

Rf=0,26, n20
D 72,54; H 12,21. 

C11H22N2 C 72,47; H 12,16.

N,N - 106)

2.104 .

139-142 70 Rf = 0,21,

n20
D = 1,5320 2,4 H 14,10. C9H22N2

C 68,29; H 14,01. 

(2.103).

-205 0
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(2.103-2.106).

3.3.8 -

4,4'- (2.107

-4

92-93 0 H 8,51. C15H22N2O2

C 68,67; H 8,45. 

1,1'- (2.108

107

-85 0 H 10,24. 

C17H26N2 C 79,02; H 10,14. 

4,4'-((4- (2.109

107

-111 0

H 8,32. C16H24N2O3 C 65,73; H 8,27. 

1,1'-((4- (2.110

107
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-100 0

H 9,81. C18H28N2 C 74,96; H 9,78. 

3.3.9 N-

-

N- 120).

-68 0

H 5,25. C5H5 C 63,15; H 5,30. 

N- 4- 121)

136 -

-186 0 H 6,52. C6H7NO.

C 66,04; H 6,47. 

N- 122)

136
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-259 0 H

3,68. C6H5NO3 C 51,80; H 3,62. 

N- 123)

136

-267 0 H

3,72. C6H5NO3 C 51,80; H 3,62. 

N- 124)

136

-292 0

H 4,42. C6H6N2O2 C 52,17; H 4,38. 

-N- - - - -

(2.133).

-228 0 H 5,36. C10H12N2O4.

C 53,57; H 5,39. 

-N- - - - -

133).
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%-

-

1,4- -N- - 2- 136).

-

-207 0

H 4,42. C14H10N2O2 C 70,58; H 4,23. 

3.3.10 -

.

5 -

-

-
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-325 0 H 4,15. C6H5NO2

C 58,54; H 4,09.  

. -
0

0

- 70 0

HCl

-

-

- -

0 - -

-80 0
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-

-100 0

3.3.11

(2.142) 98.

SeO2

(2.142) -

-70

71,32; H 4,84. C8H6O2 H 4,51.  
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%: C, 63,30; H, 5,15. C8H8O3

-1,2 (2.143)

142

C, 64,5; H, 7,07. C8H6O2

- 144

- 142

8H6O2

71,64; H 4,51.  

145)

(2.142) 6,5

,7

H 4,84. C8H6O2

71,64; H 4,51.

3.3.12

2- (2.135

-

-
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C14H10N2

2- (2.147

-

. -60

1,5 , 5,32. C10H8N2

3.3.13 2-   

- -4- (2.136)
103.

106.
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.

146-148

- -4- (2.136)

-

148-149 9H8N2

- -3,4,5,6- (2.137)

(2.136

6,2

-87

7H10N2

- -4- (2.138)

(2.136
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,75

C4H6N2

3.3.14 - -4-

- -5- -4- -4- 141
110. - -4-

- -5- -4- -4- 141

- -

4-

-

13H15N3

- -5- -4- -4- 142

- -
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4-

-

14H17N3

-N, N- - -4- 143

-

-4-

-

-107

18H16N6S2

- -4- 144

- -4-

-
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9H9N3

- -5- -4- -4- 145

- -

4-

-

-70 19H20N4

3.3.15 -

3,4-
115. 

N-
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-95 %.

-

N-

-

-

- -6- -4- -3,4- -

- - (2.149) .

N-

- -209
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C14H16N2O3

- -6- -4-(4- c -3,4- -

- - 151

.

N-

- -198

197-198

6,18. C15H18N2O4

- -6- -4- -3,4- -

- - 152 .

N-

-

170 11H18N2O3.

- -6- -4- - -3,4- -

- - 150 .
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N-

160

12H20N2O3

%: C, 59,98; H, 8,39. 

- -6- -4-(4- -3,4- -

- - 153

.

-

N-

-

205-208

-

- 208-209

C, 55,12; H, 4,89. C14H15N3O5 C, 55,08; H, 4,95. 

- -6- -4-(4-N,N-

-3,4- - - 154

.

- -

N-

250-252

- -

251-252

C, 63,42; H, 6,87. C16H21N3O3 C, 63,35; H, 6,98. 



337

3.3.16 -

3,4-
115. 

, N-

-95 %.

-

N-

-10

N-

-
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-

- -6- -4- -3,4- -

- - (2.155) .

N-

- -209

0,

N-

- -208

7 %).

C14H16N2O2
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5- -6- -4-(3- -3,4- -

- - (2.156)

.

-

N-

-

187-188

57,31; H 5,61. C14H16N2O3

- -6- -4-(4- c -3,4- -

- - 157

.

)

NBS

150-151

%).

NBS

151 %).

151

C15H18N2O3

- -6- -4- -3,4- -

- - 158 .
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NBS

- 157-162

H 7,52. C11H18N2O2

- -6- -4- - -3,4- -

- - 160

.

NBS

165-167

12H20N2O2

H 7,86. 

- -6- -3,4- - -

159 .

, 3

NBS

- 205

8H12N2O2

H 6,04.  

- -6- -4-(4- -3,4- -

- - 161

.

-

- 198-200

14H15N3O4

4,70. 
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3.3.17 1,4-

1,4-

. 

-

- -

-

-

-

0,

-

-
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-

- -2,6- -3,5- -1,4- -

189

- 165

-

165

H, 7,11. C19H23N4

-(4- -2,6- -3,5- -1,4- -

194

-

161

-

161

C, 60,89; H, 5,87. C19H22N2 6

%: C, 60,95; H, 5,92. 

4-(4- c -2,6- -3,5- -1,4-

- 192
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154

154 C,

66,91; H, 7,08. C20H25 5 C, 66,83; H, 7,01. 

4- -2,6- -3,5- -1,4- -

193

- 198

C, 65,12; H, 8,45. C16H25 4 C, 65,06; H, 8,53. 

4- - -2,6- -3,5- -1,4- -

191)

- 187

C, 66,07; H, 8,73. C17H27 4 C, 65,99; H, 8,80. 

3.3.18 5- -3-(2- -4-(3-

-2,6- -1,4- (2.195)

-

-

-
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-

3-

3.3.18 -

201).

-

-

-174 0

52,64; H 5,25. C6H3N3O C 52,55; H 5,14.  

201)

5

70 0

-76 0

-80 0
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-20 0

0

- -

201).

-20 0

-70 0

3.3.19 -(3- -4- -

(2.208) -

-(3- -4- -

(2.208). (2.201)

-

-226 0 H

4,87. C14H13N3O3 C 52,55; H 5,14. 

-(3- -4- -

208). 0

-
0 - (2.201)

0
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200 0

0

3.3.20 - - (2.209)

-

- - 209). (2.201)

-

-179 0 H 5,03.

C13H14N6O2 C 54,54; H 4,93. 

- -

2.209). (2.201)

-80 0

-

-80 0

-10

60-80 0 -20 0

-

70 %.  
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