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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.

-
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, 

, 

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

- -
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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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, 

, 161,162
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R R1
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R R1
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H H H
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R CH
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H

H
C

OH

R C
OH
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H+
H+

C
H

H
C

OH

R C
OH

R1

*

*

161

- -142.  
162

- -
122.
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, 

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 -
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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.
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(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.



112

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



117

2.
4 

2-
-4

,5
-

-1
,3

-
(2

.5
4)



118

2.
5 

-1
2-

-4
,5

-
-1

,3
-

(2
.5

4)



119

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

-
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OH

HO

H3C
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O

H3C CH3

C

O

CH3CH2H3C
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185 - - -
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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
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- -

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.
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-

-

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
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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

-
13

6)
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2.
30

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 .
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-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- - -
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35
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-
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2.
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1
-

-5
-
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-

2.
14
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2.
37

-
-5

-
-4

-
2.

14
3)
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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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- -2- -

(-

345. 

- -2- -

-

- -2- - -

H3C
C

O

H2
C

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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N-
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, -10
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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-

- - - -

, 
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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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- , 
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-
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2.45. 

. 

2.45 177

, 

PM3 (HyperChem 8.03),

, 

OX, OY,
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, 
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PM3, Chem3D, ChemOffice

9.0).

2.176), (2.177), (2.178 2.46 , 

-

-

2.46b

2.46c 2.178), 

, 

2.46 (2.176, 2.177, 2.178)
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-

-

, 

N-

- -

2.7 -

, -

, 
364

365

, 

364
Hantzsch A. Condensationprodukte aus Aldehydammoniak und ketoniartigen Verbindungen//

Chem. Ber. - 1881. Vol. 14.-P. 1637-1638.
365 Saini A., Kumar S., Sandhu J.S. Hantzsch reaction: Recent advances in Hantszsh 1,4-
dihydropyridines //J.Sci. Ind. Res. - 2008. - Vol.67. - P.95-111.



263

366.

-

-

, 

365,366,367,368.
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366 Bannwarth W., Hinzen B. Combinatorial Chemistry - From Theory to Application. Warstein:
Wiley-VCH,  2006. C. 672.
367

-2004. - -27-30.
368 -

-2004. - - -56.
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369,370,371,372,373.

-

-

, 

4- 374.

369 Litvic M., Filipan M., Pogorelic V., Cepanec I. Ammonium carbamate; mild, selective and efficient
-amino- -unsaturated sters at room temperature //Green Chem. -

2005. - - . 771-774.
370 Filipan-Litvic M., Litvic M., Cepanec I., vinkovic V. Hantzsch Synthesis of 2,6-Dimethyl-3,5-
dimethoxycarbonyl-4-(o-methoxyphenyl)-1,4-dihydropy-ridine; a Novel Cyclisation Leading to an 
Unusual Formation of 1-Amino-2-methoxycarbonyl-3,5-bis(o-methoxyphenyl)-4-oxa-cyclohexan-1-
ene // Molecules. -2007. - - -2558
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-

-207 0

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

3.3.10 -

.

5 -

-

-



326

-325 0 H 4,15. C6H5NO2

C 58,54; H 4,09.  

. -
0

0

- 70 0

HCl

-

-

- -

0 - -

-80 0



327

-

-100 0

3.3.11

(2.142) 98.

SeO2

(2.142) -

-70

71,32; H 4,84. C8H6O2 H 4,51.  



328

%: 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

-

-



329

C14H10N2

2- (2.147

-

. -60

1,5 , 5,32. C10H8N2

3.3.13 2-   

- -4- (2.136)
103.

106.



330

.

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



331

,75

C4H6N2

3.3.14 - -4-

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

- -5- -4- -4- 141

- -

4-

-

13H15N3

- -5- -4- -4- 142

- -



332

4-

-

14H17N3

-N, N- - -4- 143

-

-4-

-

-107

18H16N6S2

- -4- 144

- -4-

-



333

9H9N3

- -5- -4- -4- 145

- -

4-

-

-70 19H20N4

3.3.15 -

3,4-
115. 

N-



334

-95 %.

-

N-

-

-

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

- - (2.149) .

N-

- -209



335

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 .



336

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-

-



338

-

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

- - (2.155) .

N-

- -209

0,

N-

- -208

7 %).

C14H16N2O2



339

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 .



340

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. 



341

3.3.17 1,4-

1,4-

. 

-

- -

-

-

-

0,

-

-



342

-

- -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



343

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)

-

-

-



344

-

3-

3.3.19 -

201).

-

-

-174 0

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

201)

5

-

70 0

-76 0

-80 0



345

-20 0

0

- -

201).

-20 0

-70 0

3.3.20 -(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



346

200 0

0

3.3.21 - - (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 %.  

                                                                                                                   














