
 R1 - ,  n=4, 5,  6, 4,024,175 
4,087,544. : , 
; ; , , ,

; . . 
.

,  R1 - ,  1-6 ,
,  3-6 ; R2 - ; a R3 - , 

5,563,175 . .
, 

, :
R1 - , ,  1-6 , ;
R2 - ,  1-8 , , 

2-8 , ,  3-7 , ,  1-6 ,
- ,
- ,
- 
- ,
- ,
- ; 
R1 - ,  1-6 , ,  R2 - .

,  R1 - , a R2 - .
,  R1 - , a R2 - .

,  R1 - , a R2 - .
, :

3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5-(2- )- ;
3- -5-(3- )- ;
3- -5-(4- )- ;
3- -5-(2- )- ;
3- -5-(3- )- ;
3- -5-(4- )- ; 
3- -5-( )- .

, 
(3R,4S)-3- -4,5- ;
3- -4,5- ;
(3R,4S)-3- -4,5- ;
(3S,4S)-3- -4,5- ;
(3R,4R)-3- -4,5- ;
3- -4- ;
3- -4- ;
3- -4- ;
3- -4- ;
3- -4- ; 
3- -4- -5- .



, 
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(3,3,3- )- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -5- -6- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -5- -6-(3,3,3- )- ;
(3S,5S)-3- -5- -6- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -5-  6-(4- )- ;
(3S,5S)-3- -5-  6-(3- )- ;
(3S,5S)-3- -5- -(2- )- ;
(3S,5S)-3- -5-  6-(4- )- ;
(3S,5S)-3- -5-  6-(3- )- ;
(3S,5S)-3- -5-  6-(2- )- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -5- -7- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S, 5S)-3- -5- -7-(3,3,3- )- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -5- -7- ;
(3S,5S)-3- -7-(4- )-5- ;
(3S,5S)-3- -7-(3- )-5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -7-(4- )-5- ;
(3S,5S)-3- -7-(3- )-5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -7-(4- )-5- ;
(3S,5S)-3- -7-(3- )-5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -5- -7-(4- )- ;
(3S,5S)-3- -5- -7-(3- )- ;



(3S,5S)-3- -5- -7-(2- )- ;
(3S,5S)-3- -5- -7-(4- )- ;
(3S,5S)-3- -5- -7-(3- )- ;
(3S,5S)-3- -5- -7-(2- )- ;
(3S,5S)-3- -5- -6- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5R)-3- -5- -7- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3- -5- -7- ;
(3S,5R)-3- -5- -8- ;

)-(3S,5S)-3- -5- -6- ;
(Z)-(3S,5S)-3- -5- -6- ;
(Z)-(3S,5S)-3- -5- -6- ;

)-(3S,5S)-3- -5- -6- ;
)-(3S,5R)-3- -5- -7- ;

(Z)-(3S,5R)-3- -5- -7- ;
(Z)-(3S,5R)-3- -5- -7- ;

)-(3S,5R)-3- -5- -7- ;
(3S,5S)-3- -5,6,6- ;
(3S,5S)-3- -5,6- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ; 
(3S,5S)-3- -5- .

:
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5,9- ;
(3S,5R)-3- -5,7- ;
(3S,5R)-3- -5,8- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -9- -5- ;
(3S,5S)-3- -7,7,7- -5- ;
(3S,5R)-3- -8,8,8- -5- ;
(3S,5R)-3- -5- -8- ;
(3S,5S)-3- -5- -6- ; 



(3S,5R)-3- -5- -7- .
, 

.
, , , ,

, , , , , , ,
,  (IBS), .

-  3-
. .  -

,  1-8 ,  2-8 , , 
,  ,  ,  ,  ,  ,  ,  2- ,  ,  .  

 1-3 . .
 - ,  3-7 .

 1-3 , 
, , , , .

, , , .
.

, ,  R - , 
, , , , ,

, , , , , , , , , 
.

, 
, , , , , . 

, , .
 I-VIII .  -

 (Wermuth C.G., Chemistry and Industry, 1980:433-435). 
.  (Palomino ., Drugs of the Future,

1990;15(4):361-368). .

.  ,  
, , 

, .
 - , , 

 in vivo
.

, , 
,  ( , ). 

1) , , , .
, 

. , 
.

2) , . 

.
3) , ,
4)  1-3.

, 
 " " .  " " 

, , , R-N+(CH3)3, 
.

" .
, , , 

. , , ,  " "

, , . , ,
.

, .
, , , , 

.
, 

. ,  1  4 .  6 
.  R  S , 

.
,  [3  ([3H]GBP) 2

 (Gee N.S., Brown J.P., Dissanayake V.U.K., Offord J., Thurlow R., Woodruff G.N.,
"The Novel Anti-convulsant Drug, Gabapentin, Binds to the 076 Subunit of a Calcium Channel," (

, ,  076 ) J. Biol.Chem.,
1996;271:5879-5776).

 1



2 .
 (Neurontin®), , 

.  1-( )-

 (Neurontin®)  0,10-0,12 . , , 
, , .

, , .

.
, , , ,

.

, , : , .

 (CVA) . .
, , 

. , , 
, ,

.
, , 

, , , , , ,
.

, , , 
, , .

, .
.

.
,  3-6 

. .
, 

, , , ,
, , , . 

, ,
, , . , , 

, , .
 - , , , 

.
: , , , 

, , , ,
, , , , , 

, .
, , , 

, , 
.

. 



, , ,
. , 

. 
. ,

, 
. 

, , , , 
. ,  Diagnostic and

Statistical Manual of Mental Disorders (Fourth Edition),  DSM-FV-R, 
, 1994.

GABA . 
,  GABA-

, .

 GABA .  GABA 
GABA ,  GABA-

, 
.

,  GABA-  GABA- , 
, , 

 GABA.

, .
. 

, , ,
. , , ,

, , , . 
.

 2

[3H]GBP
 %

(l 50 ) % 1 2 
0,218 100 100

(3S,4R)3- -4,5- 2,2 12 20 20

(3S,4S)3- -4,5- 1,7 58 20 0

(3S,4R)3- -4,5- 0,022 204 100 100

3- -5- 0,092 79 60 100
3- -5- 0,019 . 40 100
3- -5- 0,150 . 0
3- -5- 0,178 . 40 80
3- -5- 0,163 . .
(3S,5R)-3- -5- . . 80 100

 (3S,5R)-3- -5- - 0,012 160 100 100

 (3S,5R)-3- -5- - 0,026 125,94 100 100

(3S,5R)-3- -5- 0,0297 105,59 100 100

(3S,5S)-3-a -5- . . 0 0

(3S,5S)-3- -1- 1,2 15,6 0 20

(3S,5S)-3- -5- . . 0 0

3- -5- -6- 9,08 . 0 0

3- -5,7,7- >10 .

(S)-3- -5- 0,0126 135,38 100 100
3- -5,7- 0,359 . .
3- -6,6,6- -5- - 4,69 . 0 0

3- -5- -7- >10 . 0 0



(S)-3- -6- -5- - . . 0 0

3- -4- 0,671 . .
3- -4- 5,4 . 0 0
3- -4- 0,49 . 0 0
3- -5- -4- . 0 0

(S)-3- -6- -5- - 0,605 . .

3- -5- 7,3 . .

3- -5- >10

3- -5- 10,1 . .
(3S,5S)-3- -5- . . 0 20

, 
 2. ,  (S)-3-( )-5-

, 
 (Randall L,0.  Selitto J.J., A method for measurement of analgesic activity on inflamed tissue (

), Arch.lnt Pharmacodyn. 4: 409-419,1957).. 
Sprague-Dawley (70-90 ) . 

.  ( ), .
 250 . 

 2-3  100  2% 
.  3 

, .  (3-300 ,
),  (3 , )  3,5 

 4, 4,5  5 .
 (R)-2- [4,5] -4-

.  30  1 
 ( ) 53%.  2  4,6%.

 (750 ). 
. ,  2
,  120 .

 Hooded Lister (200-250 )  Interfauna (Huntingdon, UK), a male  TO (20-25 )
 Bantin  Kingman (Hull, UK).  6 . 

 (Callithrix Jacchus)  280  360 , 
 ( , UK) .  12-

 07,00 ) .

 (IP)  (SC)  40  1
 10 .

 - 
 45 ,  27  27 , 

(2/5)  (3/5) ,  20  (Costall ., et al., "Exploration of mice
in a black and white box: validation as a model of anxiety," ( :

) Pharmacol. Biochem. Behav., 1989;32:777-785).
 7,5 7,5 . , 

 - .  60 . 
. 

 5 .  (Kilfoil ., et al., "Effects of anxiolytic and
anxiogenic drugs on exploratory activity in a simple model of anxiety in mice," (

), Neuropharmacol, 1989;28:901 -905).

 (Handley S.L., et al., "Effects of alpha-adrenoceptor agonists and
antagonists in a maze-exploration model of 'fear'-motivated behavior," (

) Naunyn-Schiedeberg's Arch.
Pharmacol., 1984;327:1-5),  (Field, et al., "Automation of the rat elevated X-
maze test of anxiety," ( ), Br. J. Pharmacol.,
1991; 102(Suppl.):304P). -



. 
 5-  (Costall, et al., "Use of the elevated plus maze  assess anxiolytic

potential  the rat,", ),
Br. J. Pharmacol Br. J. Pharmacol., 1989;96(Suppl.):312p).

, 
 0,5 ), 

 2- . , , 
, , . 

 - . ,
,  t- . 

 2  ( ) . 
 - 40 .

. 
 4-  30 , 

,  3-  5 ( , 
), . 

 80-90% . 
.

 DBA2
 NIH 

,  Parke-Davis Animal Use Committee.  DBA/2  3-4 
 Jackson LaboratoR1es, Bar Harbour, Maine. 

 4 . , . 
 180°  30

 (Coughenour L.L., McLean J.R., Parker R.B., A new device for the rapid measurement of impaired motor
function in ," ( ), Pharm.
Biochem. Behav,, 1977;6(3):351-3).  (  21 ,

 30 ) 3  (  4 ) .
 (Protek model B-810) 

,  8  16  10 . 
 (SPL)  100 . 

 1 .  DBA/2 
, ,  60 ) 

, , 
,  80% . ,

 15-20 . 

50  (Litchfield J.T., Wilcoxon
F."A simplified method for evaluating dose-effect expeR1ments" (

), J Pharmacol., 1949;96:99-113). . 
 DBA/2 (n=5-10 )  2  (

) . 
 10

. , ,  1% . 
.

 (Am. J. Pain Manag., 1995;5:7-9).
, , 

, , , . , 
,  ( 5510381).

, , . , 
 Drag Dev Res 1988;14:151-159.

. , 
, , , ,

. , 
, , . , 

. , 
, , 
.

,
. 

, , , , , . 
, , , , ,

.
, 

.
, , 



.
 5-10  17% . 

, , , , , , , ,
, , , , . 
" , 

, , 
. , . , , , , 

, .
, , 

, .
, .

, , , -
. -

.
, , 

, , , 
.

, 
, , ,

, .
, 

. , 
. , ,

, , , , , .
. 

, . 
, , 

, . , , ,
, , .

 0,1  - 1
. 

, ,  100  300 . , , 
.

, , 
 0,01-100 . , 

 0,01 -100 , . , , , 
. .

, , . 
. 

, .
.

 1

a) LiAIH4;
b) ;
c) , NaH;
d)  DBU;
e) . 2 Pd/C; ii. HCI; .

 2



X = OEt .
a) , NaH;
b) . NaOH, ii. , Et3N, XH;
c) R1MgBr, CuBr2 DMS;
d) NaHMDS, Br CH2CO2tBu;
e) R=tBu i. LiOH, H2O2; ii BH3, iii. TsCI, Et3N, iv. NaN3, ;
f) R=Et i. LiOH, H2O2; ii. 3, iii. PTSA, ; iv HBr EtOH, v. NaN3 ;
r) i. H2Pd/C; ii. HCI, iii. .

 1; 3- -5-
 1

a) PDC, 2 2;
b) NaH, ;
c) DBU,CH3NO2;
d) H2,10%Pd/C;
) 6 H , ,  (Dowex 50WX8, ).

3- -1-  11
 (112,17 , 298,1 )  500

3- -1-  10 (15 , 146,79 ).  2,5 ,  400
 5 . 

 Florisil. 
,  10% ,  11 (6,5 , 44%).

1  ( 3)  9,72, (d, - ), 2,38 (dd, 1 , - 2 ), 2,19 (dd, 1 , - 2 ), 1,95 (m, 1 ,
2 5 3 2-), 1,4-1,0 (m), 0,9-0,8 (m).

 5- -2-  12
 (60% , 2,4 , 65 )  60 .

 5 . 
 15  at 0°  3- -1-  11 (6,5 , 65 ) 

 20 . , ,
, . 

. ,  12 (6,75 , 61%).
1  (CDCI3)  6,89 (m, 1H, -CH2CH CHCOOEt), 5,77 (d, 1H, -CH2CH:CHCOOEt), 4,16 (q, 2H, -

2 3), 2,15  1,98 (1H . , -CH2CH:CHCOOEt), 1,48 (m, 1H, 2 5 3 2), 1,30-
1,10 (m)  0,83.

 5- -3-  13
 5- -2-  12 (6,75 , 39,70 ), DBU (6,0 , 39,7 ),  (21,97 , 359,9 )



 80 . 
.  1 H , ,
, ,  5%  10% 

,  13 (3,6 , 42%).
1  (CDCI3)  4,49-4,39 (m), 4,12-4,07 (m), 3,61 (m), 2,36 (m), 1,36-1,18 (m), 0,86-0,79.
3- -5-  (  1)

 5- -3-  13 (3,6 )  20% Pd/C ,
 14.  30  6 H 

. . 
 Dowex 50WX 8-100,  HPLC .

,  0,5 H  N 4OH, 
 3- -5- . 18.

 40% , 
1,630 .

1  (CD3OD) 5 2,83 (m, 1H), 2,75 (m, 1 ), 2,35 (m, 1 ), 2,15 (m, 1 ), 1,95 (1 , bs), 1,38 (1 , ), 1,3-1,15
(m, 2 ), 1,14-0,95 (m, 2 ). 0,80 (m, 2 3).

 ( ) 174  156, 139  102. : : 
C9H19NO2: , 62,39; H 11,05; N 8,08. , 62,00; H, 10,83; N, 7,98.

.
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- ;
3- -5- ;
3- -5- ;
3- -5-(2- )- ;
3- -5-(3- )- ;
3- -5-(4- )- ;
3- -5-(2- )- ;
3- -5-(3- )- ;
3- -5-(4- )- ; 
3- -5-( )- .

 2: (3R,4S)-3- -4,5-



 2
:

a) (R)-(-)-4- -2- , ( 3)3 , Et3N, Lid, , -20  23° ;
b) MeMgCI, CuBrSMe2, , -35° ;
c) NaHMDS, BrCH2CO2tBu, , -78° - -40° ;
d) LiOH, 2 2, , 2 , 25° ;
e) BH3SMe2, , 0-25° ;
f) nTsCI, , 25° ;
) NaN3, , 60°C;

h)  ,  ,  2; ) 3 , ,  (Dowex
50WX8, ).

[R-( )]3-(4- -2- )-4- -2-  16
 (7,8 , 0,065 )  14 (6,9 , 0,06 )  (18 ,

0,187 )  (200 )  -20° .  1  (2,35 , 0,55 )  (R)-(-)-4-
-2-  (8,15 , 0,05 ) .  20 

. 
 (5:1),  16  (8,83 , 68%).

1H  (CDCI3)  7,35 (m, 5 ), 7,18 (dd, 1 , J=15,4  1,2 ), 7,02 (dd, 1H, J=15,4  6,8 ), 5,45 (dd,
1H,.J=8,8  3,9 ), 4,68 (t, 1H, J=8,8 ), 4,22 (dd, 1H, J=8,8  3,9 ), 2,50 (m, 1H), 1,04 (d, 1H, J=1,4 ), 1,02 (d,
1H, J=1,4 ).

MC, m/z ( ): 260 [ , 100%].
(3R3R*)3-(3,4- )-4- -2-  17

)  (45 )  -20°
 (  3 ).  20  10  16

(3,69 , 0,014 )  (20 ).  2,5 
. . 

 1 ,  5% . 
(MgSO4) ,  17  (3,39 , 88%).

1  (CDCI3)  7,30 (m, 1 ), 5,40 (dd, 1 , J=8,8  3,7 ), 4,63 (t, 1H, J=8,8 ), 4,21 (dd, 1H, J=8,8 
3,7 ), 2,85 (dd, 1H, J=16,1  5,6 ), 2,8 (dd, 1H, J=16,1  8,5 ), 1,90 (m, 1 ), 1,56 (m, 2 ), 0,83 (d, 3 ,
J=6,8 ), 0,78 (d, 3 , J=6,8 ), 0,75 (d, 3 , J=6,8 ).

MC, m/z ( ): 276[ ,100%].
 [3R-(3R*(R*),4S*)]-4,5- -3-(2- -4- -3- )-

 18
 (14,4 , 0,014  1 ) 

17 (3,37 , 0,012 )  (35 )  -78° .  35  (3,5 ,
0,018 )  -40° .  3 

. . 



 (MgSO4) .  (9:1-5:1 )
 18 (3,81 , 82%) .

1  (CDCI3)  7,35 (m, 5H), 5,37 (dd, 1H, J=8,4  3-1 ), 4,67 (t, 1H,.J=8,7 ), 4,41 (dt, 1H, J=12,0 
3,5 ), 4,25 (dd, 1H, J=8,68  3,1 ), 2,65 (dd, 1H, J=16,9  12,0 ), 2,25 (dd, 1 , J=16,9  3,5 ), 1,6 (m, 1 ),
1,45 (m, 1 ), 1,23 (s, 9H), 1,02 (d, 1H, J=6,5 ), 0,93 (d, 1H, J=6,7 ), 0,80 (d, 1H, J=7,0 ).

, m/z ( ): 429 [M-H+CH3CN, 100%], 388 [M-H, 20%].
4-  (3R,4S)-2-(1,2- )-  19

 18 (3,62 , 9,3 )  (54 )/  (15 ) 
 (20  0,8 , 0,016 2 2 (5,76  30% ). 

 (-10 ).  0,5 ,
.  (  2) 1

.  (MgSO4) 
,  (5:1 )  19 (2,1 , 95%) .

1  (CDCI3)  3,0 (m, 1 ), 2,55 (dd, 1 , J=16,6  11,2 ), 2,27 (dd, 1H, J=16,6  3,4 ), 1,70 (m, 1H),
1,53 (m, 1H), 1,45 (m, 1H), 1,43 (s, 9H), 0,95 (d, 1 , J=6,8 ), 0,90 (d, 1H, J=6,6 ), 0,83 (d, 1H, J=6,8 ). , m/z

): 243 [M-H, 100%].
 (3R,4S)-3- -4,5-  20

 (16 , 0,032  2 ) 
 19 (1,96 , 8 )  (20 )  0° .  20 , 

, .  (5:1 )
 20 (1,29 , 70%) .

1  (CDCI3)  3,62 (m, 1H), 2,32 (m, 1H), 2,14 (m, 1H), 1,6 (m, 1H), 1,45 (s, 9H), 1,35 (m, 1H), 0,93 (d, 1H,
J=6,8 ), 0,86 (d, 1H, J=6,8 ), 0,77 (d, 1H, J=6,9 ).

, m/z ( ): 175 [M-tBu, 100%].
 (3R,4S)-4,5- -3-( -4- )-  21

 (847 , 4,4 )  6 (850 ,
3,7 ), DMAP (10 , 0,08 )  (1,23 , 8,88 ) 2 2 (20 )  0°

.  15  1 H , 
.  (MgSO4) .  (100-92%

)  7 (1,22 , 86%) .
1  (CDCI3)  7,80 (d, 2 , J=8,2 ), 7,25 (d, 2H, J=8,2 ), 3,92 (m, 1H), 2,38 (s, 3 ), 2,20 (m, 2H), 1,95 (m,

1H), 1,40 (m, 1H), 1,32 (s, 9H), 1,27 (m, 1H), 0,78 (d, 1H, J=6,6 ), 0,73 (d, 1H, J=6,6 ), 0,63 (d, 1H, J=7,1 ).
MC, m/z ( ): 311 [85%], 198 [100%], 157 [95%].  (3R,4S)-3-

-4,5-  22
 21 (1,19 , 3,1 )  (402 , 6,2 )  (15 )  60°

 2,5 .  (100 ) . 
(MgSO4) .  (9:1 )  22 (628 , 80%) 

.
1  (CDCl3) 63,4 (dd, 1 , J=12,21  6,11 ), 3,3 (dd, 1 , J=21,11  6,59 ), 2,30 (dd, W, J=15,14 

3,66 ), 2,25 (m, 1H), 2,05(dd, 1H, J=15,14  9,04 ), 1,55 (m, 1H), 1,45 (s, 9H), 1,35 (m, 1H), 0,95 (d, 1H,
J=6,59 ), 0,90 (d, 1H, J=6,83 ), 0,80 (d, 1H, J=7,08 ).

MC (m/z):( ): 228 [M-N2, 35%], 172 [M-Ns-tBu, 100%].
 (3R,4S)-3- -4,5-  23  [4R-[4R*(S*)]]-4-(1,2-

)- -2-  24
 8 (640 , 2,5 )  (1 )  (50 ) 

4 . ,  23  24, 
.

(3R,4S)-3- -4,5-  (  2)
 23  24 (500 )  3

 9 ,  15 . 
,  (Dowex

50WX8, ), ,  (Dowex 50WX8,
),  2 (343 ) .

1  (D2O) 6 2,87 (m, 2 ), 2,22 (dd, 1 , J=15,4  3,4 ), 2,12 (m, 1H), 1,93 (dd, 1 , J=15,4  9,5 ), 1,38
(m. 1H), 1,12 (m, 1H), 0,77(d, 1H, J=6,6 ), 0,74 (d, 1H, J=6,6 ), 0,70 (d, 1H, J=6,8 ).

MC, m/z ( ): 174 [M+H, 100%].
:

3- -4,5- ;
(3R,4S)-3- -4,5- ;
(3S,4S)-3- -4,5- ;
(3R,4R)-3- -4,5- ;
3- -4- ;
3- -4- ;
3- -4- ;
3- -4- ;
3- -4- ; 
3- -4- -5- .

 3



R3 - ,
R3 - Me  Et,
n=0-2.

 30  29 
, . 

,  30  32 
, 2 2 .  32 

,  31, 
 29 , .  31

, ,  32.
 29  28 (n=0) 

. . , 
 29  28 (n=1  2) 

. 
 Green, Protective Groups in Organic Synthesis, Wiley, 2 ed, 1991, .

 28  27 (  LG - ,
, , ) 

. 

 Comprehensive Organic Synthesis, . 3: 413, . ,
 28  27 (  LG - ) 

 ( ) , 
, . 

, Synthesis, 1992:1104. ,  28 
 27 (  LG - ) 

, , .
 27 , 

. , ,
, , , , , . 

27 (  LG = )  26 , 
, .

 26  25 , 
, .

 25 ,  Zoretic et al, J. Org. Chem., 1980;45:810-814 
Nielsen et al ,7. Med. Chem., 1990;33:71-77, , ,

, 4-  2,4- .
,  26 ,  4-

, ,  4- . 4-

.

 33 (  Nielsen et. al., J. Med. Chem.,
1990;33:71-77 ) , 

3 .



, , :
3- -5- -6- ;
3- -6-(4- )-5- ;
3- -6-(3- )-5- ;
3- -6-(2- )-5- ;
3- -6-(4- )-5- ;
3- -6-(3- )-5- ;
3- -6-(2- )-5- ;
3- -5- -7- ;
3- -7-(4- )-5- ;
3- -7-(3- )-5- ;
3- -7-(2- )-5- ;
3- -7-(4- )-5- ;
3- -7-(3- )-5- ;
3- -7-(2- )-5- ;
(3S)-3- -6- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -8- -5- ;
(3S)-3- -8- -5- ;
(3S)-3- -8- -5- ;
(3S)-3- -8- -5- ;
(3S)-3- -5- ;
(3S)-3- -5- ;
(3S)-3- -5- ;

S)-3- -5- ;
(3S)-3- -5- ;
(3S)-3- -5,7- ;
(3S)-3- -5,8- ;
(3S)-3- -5,9- ;
(3S)-3- -5,6- ;
(3S)-3- -5,6,6- ;
(3S)-3- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -8- -5- ;
(3S)-3- -7,7,7- -5- ;
(3S)-3- -8,8,8- -5- ;
(3S)-3- -5- -6- ;
(3S)-3- -5- -7- ;
(3S)-3- -5- -8- ;

)-(3S)-3- -5- -6- ;
(Z)-(3S)-3- -5- -6- ;

)-(3S)-3- -5- -6- ;
(Z)-(3S)-3- -5- -6- ;

)-(3S)-3- -5- -7- ;
(Z)-(3S)-3- -5- -7- ;

)-(3S)-3- -5- -7- ;
(Z)-(3S)-3- -5- -7- ;
3- -6- -5- ;
3- -6- -5- ;
3- -6- -5- ;
3- -6- -5- ;
3- -7- -5- ;
3- -7- -5- ;
3- -7- -5- ;
3- -7- -5- ;
3- -8- -5- ;
3- -8- -5- ;
3- -8- -5- ;



3- -8- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5- ;
3- -5,7- ;
3- -5,8- ;
3- -5,9- ;
3- -5,6- ;
3- -5,6,6- ;
3- -5- ;
3- -6- -5- ;
3- -7- -5- ;
3- -8- -5- ;
3- -7,7,7- -5- ;
3- -8,8,8- -5- ;
3- -5- -6- ;
3- -5- -7- ;
3- -5- -8- ;

)-3- -5- -6- ;
(Z)-3- -5- -6- ;

)-3- -5- -6- ;
(Z)-3- -5- -6- ;

)-3- -5- -7- ;
(Z)-3- -5- -7- ;

)-3- -5- -7- ; 
(Z)-3- -5- -7- .

 4

 40  39 
,  -78°

. , 
Wilkinson, Chem. Rev. 1992;92:505-519.  40 

 3 .
 39  38 

, , 
, .

 38  34  33  3.
 39 (n=0)  36 

, , , 
 37,  40. 
 36  35 

. ,
.  35 

 34 , 
, , . 

 NaH ,  34 (
LG ,  3), .

 39  37 
.



, , :
(3S)-3- -6- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -8- -5- ;
(3S)-3- -9- -5- ;
(3S)-3- -7- -5- ; 
(3S)-3- -6- -5- .

 5

 41  39  (
), , , , 

, .
 NaH , 

.  41 .
,  41  42 (  LG = , 

,  3) , 
.  42 -

 3.
, , :

(3S)-3- -7- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -7- -5- ;
(3S)-3- -5- -7- ;
(3S)-3- -7- -5- ;
(3S)-3- -7-(2- )-5- ;
(3S)-3- -5- -7-(3,3,3- )- ;
(3S)-3- -6- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -6- -5- ;
(3S)-3- -5- -6- ;
(3S)-3- -6- -5- ;
(3S)-3- -6-(2- )-5- ; 
(3S)-3- -5- -6-(3,3,3- )- .

 6



 53  45 
,  Hoekstra et. al., Organic Process Research and Development, 1997; 1:26-38.

 45  44 
.  44 

 Hudlicky, Oxidations in Organic Chemistry, ACS . 186, ACS 1990:77.
 44 (  R2 = , , , ) 

 (S)-
 3.  (S)-

 44,  R =  (
 1). , (S)-

 44  (S)- , 
, .  (S)-  (

, , , (S)-3,7- -6-
) 

, ,  (R)-2,6- -2- .
,  R-  S-  R-  S-

5 . , ,
:

(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -5- -7- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -5- -7-(3,3,3- )- ;
(3S,5S)-3- -7- -5- ;
(3S,5S)-3- -5- -7- ;
(3S,5S)-3- -7-(4- )-5- ;
(3S,5S)-3- -7-(3- )-5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -7-(4- )-5- ;
(3S,5S)-3- ~7-(3- )-5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -7-(4- )-5- ;
(3S,5S)-3- -7-(3- )-5- ;
(3S,5S)-3- -7-(2- )-5- ;
(3S,5S)-3- -5- -7-(4- )- ;
(3S,5S)-3- -5- -7-(3- )- ;
(3S,5S)-3- -5- -7-(2- )- ;
(3S,5S)-3- -5- -7-(4- )- ;
(3S,5S)-3- -5- -7-(3- )- ;
(3S,5S)-3- -5- -7-(2- )- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3- -7- -5- ;
(3S,5R)-3-a -8- po -5- -o y ;



(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5,9- ;
(3S,5R)-3- -5,8- ;
(3S,5S)-3- -7- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5R-3- -8,8,8- -5- ;
(3S,5R)-3- -5- -7- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3-a -7-(2- yop- )-5- y ; 
(3S,5R)-3- -5,10- .

 7

 58  57 
, . 

Meyers, J. Org.Chem., 1993;58:36-42,  57 
,  3% .

 57  56 ,
,  Koot, Tempahedron Lett, 1992;33:7969-7972.

 56  54 
 55 ( , , )  tBuLi 

, , 
.  (  Koot et al, J. Org, Chem.,

1992;57:1059-1061  54) , .  Koot,
Tempahedron Lett, 1992;33:7969-7972 .

,  R-  S-  55 
5 . , , :

(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(3,3,3- )- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;



(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -5-(4- )- ;
(3S,5S)-3- -5-(3- )- ;
(3S,5S)-3- -5-(2- )- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -5- -6- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -5- -6-(3,3,3- )- ;
(3S, 5S)-3- -5- -6- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -5-  6-(4- )- ;
(3S,5S)-3- -5-  6-(3- )- ;
(3S,5S)-3- -5-  6-(2- )- ;
(3S,5S)-3- -5-  6-(4- )- ;
(3S,5S)-3- -5-  6-(3- )- ;
(3S,5S)-3- -5-  6-(2- )- ;
(3S,5S)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -6- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5- ;
(3S,5R)-3- -5,7- ;
(3S,5R)-3- -5,8- ;
(3S,5R)-3- -5,9- ;
(3S,5R)-3- -5,10- ;
(3S,5S)-3- -5,6- ;
(3S,5S)-3- -5,6,6- ;
(3S,5S)-3- -5- ;
(3S,5S)-3- -6- -5- ;
(3S,5S)-3- -7- -5- ;
(3S,5R)-3- -8- -5- ;
(3S,5S)-3- -7,7,7- -5- ;
(3S,5R)-3- -8,8,8- -5- ;
(3S,5S)-3- -5- -6- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5S)-3- -6-(4- )-5- ;
(3S,5S)-3- -6-(3- )-5- ;
(3S,5S)-3- -6-(2- )-5- ;
(3S,5R)-3- -5- -7- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3- -7-(4- )-5- ;
(3S,5R)-3- -7-(3- )-5- ;



(3S,5R)-3- -7-(2- )-5- ;
(3S,5R)-3-a -7-(4- yop- )-5- y ;
(3S,5R)-3- -7-(3- )-5- ;
(3S,5R)-3- -7-(2- )-5- ;
(3S,5S)-3- -5- -6- ;
(3S,5R)-3- -5- -7- ;
(3S,5R)-3- -5- -8- ;

)-(3S,5S)-3- -5- -6- ;
(Z)-(3S,5S)-3- -5- -6- ;
(Z)-(3S,5S)-3- -5- -6- ;

)-(3S,5S)-3- -5- -6- ;
)-(3S,5R)-3- -5- -7- ;

(Z)-(3S,5R)-3- -5- -7- ;
(Z)-(3S,5R)-3- -5- -7- ; 

)-(3S,5R)-3- -5- -7- .
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 60  59 
) , , Synthesis, 1981:1.  59 

 39 .
.

 60 -
.

, , :
(3S)-3- -5- -7- ;
(3S)-3- -7-(4- )-5- ;
(3S)-3- -7-(3- )-5- ;
(3S)-3- -7-(2- )-5- ;
(3S)-3- -7-(4- )-5- ;
(3S)-3- -7-(3- )-5- ;
(3S)-3- -7-(2- )-5- ;
(3S)-3- -7-(4- )-5- ;
(3S,)-3- -7-(3- )-5- ;
(3S)-3- -7-(2- )-5- ;
(3S)-3- -5- -7-(4- )- ;
(3S)-3- -5- -7-(3- )- ;
(3S)-3- -5- -7-(2- )- ;
(3S)-3- -5- -7-(4- )- ;
(38)-3- -5- -7-(3- )- ;
(3S)-3- -5- -7-(2- )- ;
(3S)-3- -6-(3- )-5- ;
(3S)-3- -6-(2- )-5- ;
(3S)-3- -6-(4- )-5- ;
(3S)-3- -6-(3- )-5- ;
(3S)-3- -6-(2- )-5- ;
(3S)-3- -6-(4- )-5- ;
(3S)-3- -6-(3- )-5- ;
(3S)-3- -6-(2- )-5- ;
(3S)-3- -5-  6-(4- )- ;
(3S)-3- -5-  6-(3- )- ;
(3S)-3- -5-  6-(2- )- ;
(3S)-3- -5-  6-(4- )- ;
(3S)-3- -5-  6-(3- )- ;
(3S)-3- -5-  6-(2- )- ;
(3S)-3- -5- -6- ; 
(3S)-3- -6-(4- )-5- .

 9 -4 



 64  63  63  50 2

, , , 
. ,  6 H 

. 
 64.

 63  62 , 
, , , , 

, , . 
 62 -

.
 62  62

, ,  50° .
 62  61 
, , , 

, , , , .
, , , 

.
,  61, 

.
 10: -4-

 3-  GABA 72  71
 71 ,  5% 

,  6 N .  72
, .

 71 , ,  70, r , ,
,  0° , 

,  10°  80° .
 70 : ,  69, , 

, , 
 0°  100°

 25°  70° , , , 
, , .

,  69, ,  68, , 
, , , -

, , .
 68 ,  67,  50

2 ,  5% , , 
.  67  66 , 

. ,  66, ,  65, 
, , , ,  -78° , 

, .  66 (R = H
)  (Davies, J. Org. Chem.,

1999;64(23):8501 -8508; Koch J. Org. Chem., 1993;58(10):2725-37; Afonso, Tempahedron, 1993;49(20):4283-92;
Bertus, Tetrahedron, Asymmetry 1999; 10(7): 1369-1380; Yamamoto, J. Am. Chem. Soc, 1992;114(20):7652-60).

 3:  3- -5-



1- -4- -2-  74
 (8,0 , 0,211 ) -1- -5- -3-

73 (  Zoretic et al, J. Org. Chem., 1980,45:810-814 ) (32,0 , 0,137 ) 
1,2-  (600 )  19 . 

 200 .  1
. , 

,  17,47 , 62%  74 .
1  ( 3)  7,30 (m, 5 ), 4,38 (d, 1 , J=14,7), 4,46 (d, 1 , J=14,7), 3,56 (m, 2H), 3,36 (m, 1H), 3,10 (m,

1H), 2,52 (m, 2H), 2,26 (m, 1H). MC, m/z ( ): 207 [ +2 , 66%].  ( r) 3345, 2946, 2866,
1651, 1445, 1025, 737  698 -1.

1- -4- -2-  75
 74 (11,18 , 0,056 )  210  (20,0 ,

0,076 ),  (10,8 , 0,159 )  (19,0 , 0,075 ).  1,5
, . 

. ,  1:1
,  7,92 , 46%  75 .

1  ( 3)  7,25 (m, 5 ), 4,38 (d, 1 , J=14,6), 4,46 (d, 1 , J=14,6), 3,38 (dd, 1H, J=7,8  2,2), 3,20 (dd,
1H, J=5,6  4,4), 3,12 (dd, 1H, J=7,3  2,4), 2,96 (dd, 1H, J=5,8  4,4), 2,60 (m, 2H), 2,22 (dd, 1H, J=10,5  9,7).

MC, m/z ( ): 224 [ , 94%], 317 [ +2 , 64%].  3027, 2917,1688, 1438, 1267 
701 -1.

1- -4-(2- )- -2-  76
 (0,50 , 0,021 )  15 , 

 2-  (2,88 , 0,019 ). , 
,  2 .  0°  8

Li2CuCl4 (  84  LiCI  134 2  10 ),  1- -4-
-2-  75  15 ,  3 

0° .  1 
. 

. 
,  1:1 ,  1,13 , 69% 1- -4-(2- )-

-2-  76,
1

3)  7,30 (m, 5H), 4,44 (m, 2H), 3,32 (m, 1H), 2,86 (m, 1H), 2,56 (m, 1H), 2,40 (m, 1H), 2,10 (m,
1H), 1,30 (m, 6H), 1,10 (m, 1H), 0,90 (m, 6H).

MC, m/z ( ): 261 [ +2 , 100%], 301 [ + CH3CN, 82%], 260 [ , 72%].
4-(2- )- -2-  77

 250 ,  -78°G. 
(80 )  1- -4-(2- )- -2-  76 (1,67 , 0,006 ) 
15 . .

 (-33° )
 1 . .

, .
,  1:1 

 0,94 , 86% 4-(2- )- -2-  77.
1  ( 3)  6,25 (br, 1H), 3,44 (m, 1H), 2,95 (m, 1H), 2,54 (m, 1H), 2,40 (m, 1H), 1,98 (m, 1H), 1,30 (m,

6H), 0,80 (m, 6H).
MC, m/z ( ): 212 [M+2H+CH3CN, 100%], 171 [ +2 , 2%], 170 [ +1 ,65%].
3- -5-  (  3)
4-(2- )- -2-  77 (0,94 , 0,007 )  70  6 H 

 20 . 
 Dowex 50WX 8-100 ( ), . ,

,  5% . 
. 

 24 ,  0,61 , 59%.
1  (CD3OD)  3,00 (m, 1H), 2,85 (m, 1H), 2,48 (m, 1 ), 2,30 (m, 1H), 2,14 (brm, 1H), 1,60 (brm, 1H), 1,38

(m, 4H), 1,18 (m, 2H), 0,60 (m, 6 ).
MC, m/z ( ): 188 [ , 100%].

4:  3- -5,7-



 4
 1-(4- )-5- -3-  79

 4-  (42 , 0,306 )  (40 )  0°  (48 ,
0,306 )  (13 ).  4 . 

 1 H , . . 
 (MgSO4).  79, 

, . 23,26 , 29%.
MC, m/z ( ): 264 [ , 100%]. :  Cl4H17N1O4, 63,87; H, 6,51; ,

5,32.
: , 63,96; H, 6,55; , 5,29.

4- -1-(4- )- -2-  80
NaBH4 (15 , 0,081 )  79  (600 ) .

 4,5  (-200 ) 
. ,

 80 . 15,33 , 81%.
, m/z ( ): 235 [ , 100%].

4- -1-(4- )- -2-  81
 80 (12,9 , 0,055 )  (20 , 0,077 ),  (10,8 ,

0,16 )  (19 , 0,075 ).  5 . 
. 

,  (MgSO4) .  (6:1-
4:1 )  81 . 11,9 , 63%.

, m/z ( ): 346 [ , 100%].
4-(2,4- )-1-(4- )- -2-  82

,  1- -4-(2- )- -2-
76,  4-(2,4- )-1-(4- )- -2- . 1,22 , 29%.

, m/z ( ): 304 [ , 100%].
4-(2,4- )- -2- 83

 (1,17 , 3,86 )  MeCN (20 )  0°  (4,2 , 7,7 ) 
 (10 ).  50  (2,1 , 3,86 )  1

, .
, m/z ( ): 183 [ , 100%].

3- -5,7-  (  4)
,  3- -5-

 3), .
, m/z ( ): 202 [ , 100%].

5:  (S)-3- -5-



 5
(S)- -1-((S)-1- )- -2-  84

 33 (49 , 0,198 ) tO  (600 )  (22 , 0,595 ).  7 
 1 , 

. . ,
 (MgSO4) ,

.
, m/z ( ): [ , 100%].

(S)-4- -1-((S)-1- )- -2-  85
,  80,  85 . 35,2 ,

56%. :  Cl3H16N1O1: , 47,43; H, 4,90; , 4,25. : , 47,41; H, 4,83; , 4,17.
4-(2- )-1-((S)-1- )- -2-  86

,  1- -4-(2- )- -2-
76,  2,71 , 81,0% 86 .

, m/z ( ): 274 [ +1 , 100%], 315 [M+H+CH3CN, 65%].
(S)-4-(2- )- -2-  87

,  4-(2- )- -2-  77,
 1,14 , 72,8% 87 .

, m/z ( ): 170 [ +1 , 10%], 211 [M+1H+CH3CN, 90%].
 5: (S)-3- -5-

,  3- -5-
 3),  (  5) 0,88 , 74,3%.

1  (CD3OD)  2,95 (m, 1H), 2,80 (m, 1H), 2,40 (m, 1H), 2,25 (m, 1H), 2,05 (brm, 1H), 1,50 (brm, 1H), 1,30
(m, 4H), 1,10 (m, 2H), 0,90 (m, 6H).

MC, m/z ( ): 188 [ +1 , 100%], 186 [ -1 , 100%], 229 [ +1 +CH3CN, 30%].
 6:  (S)-3- -7- -5-

 6
(S)-4-(2- -4- )-1-((S)-1- )- -2-  88

,  1- -4-(2- )- -2-
76,  88 , 6 , 74%.

MC, m/z ( ): 272 [ , 100%].
(S)-4-(4- -2- )-1-((S)-1- )- -2-  89
OsO4 (2  4% -BuOH)  88 (5,8 , 0,021 )  (3:1,

100 ).  1 ,  (11,4 , 0,053 ).  2 , 
. 

.  (2,5 ). 
.  1 H . 

 (MgSO4)  
.  (1:1 ) . 4,2 , 73%.

MC, m/z ( ): 276 [ , 100%].
(S)-4-(4- -2- )-1-((S)-1- )- -2-  90



 89 (2 , 7,66 )  (60 )  NaH (368 , 60% 
).  30  (1,08 , 7,66 ) 

,  (500 ). 
 (MgSO4) .  (90%  50%

)  90  (1,1 , 52%).
 m/z 290 ( , 100%).

(S)-4-(4- -2- )- -2-  91
,  4-(2- )- -2-  77, 

 91 .
 m/z 186 ( , 100%).

 6: (S)-3- -7- -5-
,  3. , 

 from ,  6 
.

 m/z 204 ( , 100%). :  C10H21N1O3: , 59,09; H, 10,41; , 6,89. : ,
58,71; H, 10,21; , 6,67.

 7:  (S)-3- -6- -5-

 7
 2- -2-[(S)-5- -1-((5)-1- )- -3- ]-  92

 (1,06 , 7,29 )  (7 )  NaH
(291  60% ).  85 (2 , 7,29 ) 
(5 ).  1 . 

 (MgSO4) .
 (1:1 )  (1,7 , 81%).

 m/z 348 ( , 100%).
 2- -3-[(S)-5- -1-((3)-1- )- -3- ]-  93

 92 (483 , 1,4 ), NaCI (104 , 1,8 ),  (105 )  (5 ) 
 2 . 

.  (MgSO4) . -
 (80%  66% )  (160 , 40%).

 m/z 290 ( , 100%).
(S)-4-(3- -2- )-1-((3)-1- )- -2-  37

 93 (4,82 , 0,017 ) tO  (100 )  NaBH4 (3,7 ,  0,10 )  
 2,5 .  0°  1

, . , .
 (MgSO4) .  (1:1 )

 (2,6 , 59%).
 m/z 262 ( , 100%).

(S)-4-(3- -2- )-1-((S)-1- )- -2-  94
 DAST (1 , 6,2 )  (20 )  -78°  37  (10 ). 

1  -78° .  7 
.  (MgSO4)

.  (90%  66% )  (600 ,
37%).

 m/z 264 ( , 100%).
(S)-4-(3- -2- )- -2-  95

,  4-(2- )- -2-  77,
 (242 , 68%).

 m/z 159 ( , 100%).
 7 (S)-3- -6- -5-

,  3. , 
, ,  7

.
 m/z 177 ( , 100%). : 8H16F1N1O2: 0,02 2 , 54,11; , 9,10; , 7,89. :

, 53,75; , 9,24; , 7,72.
8:  (S)-3- -6- -5-



 8
(S)-4-(3- -2- )-1-((S)-1- )- -2-  96

,  (S)-4-(4- -2- )-1-((S)-1- -
)- -2-  90,  96  (90 , 37%).

 m/z 276 ( , 100%).
(S)-4-(3- -2- )- -2-  97

,  4-(2- )- -2-  77,  97
 (760 , 93%).

 m/z 171 ( , 100%).
 8 (S)-3- -6- -5-

,  3. , 
, ,  8

.
 m/z 190 ( , 100%). : 9 19N1O3: , 57,12; H, 10,12; , 7,40. : ,

57,04; H, 10,37; , 7,30.
 ( 5-  1:5 ).

 m/z 190 ( , 100%).
9:  (3S,5R)-3- -5-

 9
(R)-2,6- -2-  98

 (S)-  (50 , 0,228 )  (800 )  0°  LiCI (4,3 ), 2 (6,8 ).
 30  (152  3 , Aldrich) 

.  10  0°
. . 

 (MgSO4) , . 32,6 ; 93%. 
.

13  (100 ; CDCI3) 131,13, 125,28, 39,50, 37,35, 32,35, 25,92, 25,77, 20,31, 19,74, 17,81, 14,60.
(R)-4-  99

 98 (20 , 0,13 )  (433 ) 3 (39 , 0,39 )  H2SO4 (33 )/ 2
(146 )  50 .  6 rO3 (26 , 0,26 )  H2SO4 (22 )/ 2  (100 ).

 12 . 
(MgSO4) .  (  6:1-2:1 )  99 

. 12,1 ; 65%.
, m/z ( ): 143 [ , 100%].

(4R,5S)-4- -3-((R)-4- )-5- -2-  100
 99 (19 , 0,132 )  (49,9 , 0,494 )  (500 )  0°

 (20 , 0,17 ).  1  LiCI (7,1 , 0,17 ), 
(30 , 0,17 ).  16 

.  (7:1 )
 100 . 31,5 ; 79%. [ ]D= 5,5 (  1 3).

, m/z ( ): 304 [ , 100%].
(3S,5R)-5- -3-((4R,5S)-4- -2- -5- -3- )-



 101
 100 (12,1 , 0,04 )  (200 )  -50°  NaHMDS (48  1

).  30  (15,6 , 0,08 ).  4  -
50° .  16 

.  (MgSO4)
.  (9:1 )  101  12 ;

72%. [ ]D= 30,2 (  1 3).
13  (100 ; CDCI3) 176,47, 171,24, 152,72, 133,63, 128,87, 125,86, 80,85, 78,88, 55,34, 39,98, 38,77,

38,15, 37,58, 30,60, 28,23, 20,38, 20,13, 14,50, 14,28.
4- (S)-2-((S)-2- )-  102

 101 (10,8 , 0,025 ) 2  (73 )  (244 )  0°
 LiOH (51,2  0,8 ) 2 2 (14,6  30% ).  4  12,8  LiOH

(0,8 )  3,65 2 2 (30% ).  30  (7 ), 
(13 )  (60 ),  (100 )  (100 ). 

. ,  (300 ). 
 (MgSO4) ,  (6 , 93%), 

.
, m/z ( ): 257 [ , 100%].

(3S,5R)-3- -5-  103
 102 (3,68 , 0,014 )  (100 )  0° 3 2 (36  2 ,

Aldrich), .  15 
 ( ), . 

(MgSO4) .  (4:1 )  103
 (2,0 , 59%).

13  (100 ; CDCI3) 173,56, 80,85, 65,91, 39,74, 39,20, 38,90, 35,65, 29,99, 28,31, 20,18, 19,99, 14,56.
 (3S,5R)-5- -3-( -4- )-  104

 103 (1,98 , 8,1 )  (40 ) 
(2,4 , 0,024 ), DMAP (20 )  (2,3 , 0,012 ).  14  1 H 

.  (MgSO4) 
.  (95% )  104  (2,94 , 91%).

13  (100 ; CDCI3) 171,60, 144,92, 133,07, 130,02, 128,12, 80,80, 72,15, 39,73, 38,09, 37,89, 32,67,
29,71, 28,22, 21,83, 20,10, 19,54, 14,49.

(3S,5R)-3- -5-  105
 104 (2,92 , 7,3 )  (1,43 , 0,02 )  50°

(30 ).  2 . 
 (MgSO4) ,  1,54 ,

79%.  (95% ) , [ ]D= -8,3 (  1 3).
13  (100 ; CDCI3) 172,01, 80,73, 54,89, 39,73, 39,46, 39,00, 33,40, 29,85, 28,30, 20,15, 19,82, 14,52.
(S)-4-((R)-2- )- -2-  107  (3S,5R)-3- -5- -

 106
 105  5% Pd/C  20 ,  200  5%

Pd/C.  6 , , 
 106  107 (1,75 ), .

 9
 (3S,5R)-3- -5-  106  107 (1,74 )

 3 H  (40 )  50°  4 , 
.  12 ,

, 605 .
, m/z ( ): 188 [ , 100%]. : 10 21N1O2: 1 1 , 53,68; ,

9,91; N, 6,26. : , 53,83; , 10,12; N, 6,07.
 10:  (3S,5R)-3- -5-



10
(S)-3,7- -6-  108

 S-(-)-  (42,8 , 0,274 )  (91 , 0,657 )  (800 ) 
0°  (26 , 0,329 )  (200 ).  2  0°

 1 H , .  (MgSO4) , 
 (60,5 , 94%), .

1  (400 ; CDCl3) 5,05 (1 , m), 4,2 (2 , m), 2,95 (3 , s), 1,98 (2 , m), 1,75 (1H, m), 1,6 (3H, s), 1,5
(4H, m), 1,35 (2H, m), 1,2 (1H, m), 0,91 (3 , d, J=6,5 ).

(R)-2,6- -2-  109
 108 (60 , 0,256 )  (1 )  0°  (3,8  0,128 ).  7

 3,8 .  18 
 3,8 .  21 ,  1 H 

.  (MgSO4) 
, , .

, m/z ( ): 139 [ , 100%].
(R)-4-  110

,  (R)-4-  99, 
 (9,3 , 56%).

, m/z ( ): 129 [ , 100%].
(4R,5S)-4- -3-(R)-4- )-5- -2-  111

,  (4R,5S)-4- -3-((R)-4- )-5- -
-2-  100,  111  (35,7 , 95%).

, m/z ( ): 290 [ , 100%].
 (3S,5R)-5- -3-[1-((4R,5S)-4- -2- -5- -3- )- ]-

 112
,  (3S,5R)-5-- -3-

((4R,5S)-4- -2- -5- -3- )-  101,  112 
(7,48 ; 31%).

4-  (S)-2-((R)-2- )-  113
 112 (7,26 , 0,018 ) 2  (53 )  (176 )  0°

 LiOH (37  0,8 ) 2 2 (10,57  30% ) .
 2  (7 ),  (13 )  (60 ) 

. , 
(200 ).  (MgSO4) ,

 (4,4 ), .
 (3S,5R)-3- -5-  114

,  (3S,5R)-3-
-5-  103,  114  (2,68 , 69%).

, m/z ( ): 216 [89%], 174 [ -( 3)3 , 100%].
 (3S,5R)-5- -3-( -4- )-  115

 114 (2,53 , 0,011 )  (140 )  0°  (2,6 , 0,033 ),
DMAP (100 )  (3,15 , 0,016 )  3,5

,  DMAP  TsCI (3,15 ).  14  1 H .
 (MgSO4) .  (95%



 86% )  115  (1,53 , 36%).
13  (100 ; CDCI3) 130,03, 128,12, 72,18, 37,89, 37,71, 32,67, 31,49, 29,88, 28,22, 21,83, 19,07, 11,37.

 (3S,5R)-3- -5-  116
,  (3S,5R)-3-

-5-  105,  0,956 , 97%.
, m/z ( ): 228 [M-N2, 80%].

(S)-4-((R)-2- )- -2-  118  (3S,5R)-3- -5- -
 117

 116 (689 )  20% Pd/C (90 )  (20 )  36
.  used .

 10
(3S,5R)-3- -5-

 117  118  6 H  50°  17 , 
. 

 (Dowex, ),  5% , 
, ,  (3S,5R)-3- -5-

,  10.
, m/z ( ): 174 [ , 100%]. :  C19H19N1O2 , 62,39; H, 11,05;

, 8,08. : , 62,23; H, 11,33; , 7,89.
 11:  (3S,5S)-3- -5-

(S)-2,6- -2-  119
CuCI2 (5,36 , 39,7 )  LiCI (3,36, 80,0 )  (40 )  15

. , 3,0  (168 )  0°
 15 .  (R)-(-)-

 (55,16 , 251,8 )  (100 )  0°  2,5 , 
 1 .  0°

. , 
 MgSO4. ,  36,3 ; 94% (S)-2,6- -2-

.
, m/z ( ): 153 [ -1 , 100%], 194 [ -1H+CH3CN, 45%].

(S)-4-  120
 (S)-2,6- -2-  119 (39,0 , 253,2 )  (1 )  0°

(2,7 , 600 )  1,5  18 .
 Na2SO4 , 

.  (70 )  1  NaOH (700 ) 
 30 . ,  10% 

.  MgSO4 ,  24,22 ; 66% (S)-4-
.

, m/z ( ): 143 [ -1 , 100%].
(4R,5S)-4- -3-((3)-4- )-5- -2-  121

,  (4R,5S)-4- -3-((R)-4- )-5-
-2-  100,  (4R,5S)-4- -3-((S)-4- )-5- -2-

121 6,2 ; 80,0%, .
, m/z ( ): 304 [ +1 , 90%], 355 [ +1 +CH3CN, 60%].

 (3S,5S)-5- -3-((4R,5S)-4- -2- -5- -3- )-
 122

, 1,6  (18,0 , 30,1 ) (4,6 ,
32,6 )  (50 )  -5° ,  0°

.  -5°  20  -78° . 121 (7,6 ,
25,1 )  (12 )  LDA  -78°  30 .

 (4,8 , 32,6 )  -78°



 2 
 18 .  NaH2PO4, 

MgSO4. , , . 
. 

,  122 . 4,3 ; 41%.
, m/z ( ): 362 [ 3)3+1 , 100%], 418 [ +1 , 20%].

4-  (S)-2-((S)-2- )-  (3S,5S)-3-
-5-  123
 122  (203,0 )  (61,0 )  0°

30% 2 2 (12,2 )  LiOH (0,8 , 42,7 ).  0°  4 . 
 (7 ),  (13 )  (60 ).  1:1 

(200 ) . 
 MgSO4 . 

 5 . ,
.

 (3S,5S)-3- -5-  123
,  (3S,5R)-3-

-5-  103,  123 , 4,0 ; 76,0%.
, m/z ( ): 230 [M-C(CH3)3+1H+CH3CN, 100%], 189 [ 3)3+1 ,70%].

 (3S,5S)-5- -3-( -4- )-  124
,  (3S,5R)-5- -3-

-4- )-  104,  6,9  124.
, m/z ( ): 343 [ 3)3+1 , 70%], 384 [ - 3)3+1 +CH3CN, 100%].

 (3S,5S)-3- -5-  125
,  (3S,5R)-3-

-5-  105,  2,9 ; 66% 125 .
, m/z ( ): 212 [ 3)3- , 45%].

 (3S,5S)-3- -5-  126
 125 (2,8 , 10,4 )  10% Pd/C (1,0 )  (50,0 )  41 2

 96 . ,  1,7  126, 
.

, m/z ( ): 244 [ +1H, 100%], 285 [M+1H+CH3CN, 25%].
 11

(3S,5S)-3- -5-
,  10 (3S,5R)-3- -5- -

,  11. 380 ; 29,0%.
1  (CD3OD)  2,90 (dd, J=3,9, 8,8 , 1 ), 2,80 (dd, J=7,6, 5,1 , 1 ), 2,40 (dd, J=3,2, 12,51 , 1H), 2,20

(dd, J=8,8, 6,8 , 1H), 2,05 (m, 1 ), 1,55 (m, 1 ), 1,30 (m, 3 ), 1,10 (m, 2 ), 0,85 (m, 6 ); , m/z (
): 187 [ +1 , 100%], 211 [M+1H+CH3CN,30%].

12:  (3S,5S)-3- -5-

 12
(S)-2,6- -2-  127
(R)-(-)-  (49,1 , 224,2 )  1,0
 (336 , 336 )  0°  45- .  4  0 .

 (100 ).
 MgSO4. ,

 26,2 ; 83% 127 .
, m/z ( ): 180 [M-1H+CH3CN, 100%], 139 [ -1 , 90%].

(S)-4-  128
,  120,  15,9  128

.



, m/z ( ): 129 [ -1 , 100%], 170 [M-1H+CH3CN, 70%].
(4R,5S)-4- -3-((S)-4- )-5- -2-  129

,  (4R,5S)-4- -3-((S)-4- -
)-5- -2-  121,  35,0  (4R,5S)-4- -3-((S)-4- )-

5- -2-  129 , .
, m/z ( ): 290 [ +1 , 100%], 331 [M+1H+CH3CN, 20%].

 (3S,5S)-5- -3-((4R,5S)-4- -2- -5- -3- )-
 130

,  (3S,5S)-5-
-3-((4R,5S)-4- -2- -5- -3- )-  122,  4,6,0 ,

25,4% 130 .
, m/z ( ): 348 [ 3)3+1 , 100%], 443 [M-1H+CH3CN, 100%], 402 [ -1 , 55%],

404 [ +1 , 45%].
 (3S,5S)-3- -5-  131

,  (3S,5S)-3-
-5-  123,  1,2 , 52,1% 131 .

, m/z ( ): 175 [ 3)3+1 , 100%], 173 [ 3)3-1 , 100%], 216 [ -
3)3+1 +CH3CN, 95%].

 (3S,5S)-5- -3-( -4- )-  132
,  (3S,5R)-5- -3-

-4- )-  104,  2,1  132 . 
.

, m/z ( ): 329 [ 3)3+1 , 85%], 370 [ -C(CH3)3+1H+CH3CN, 65%].
 (3S,5S)-3- -5-  133

,  (3S,5R)-3-
-5-  105,  0,76 , 54,0% 133 .

, m/z ( ): 198 [ 3)3-1 , 100%]
 (3S,5S)-3- -5-  134

,  (3S,5S)-3- -
5-  126,  0,62  134 . 

.
, m/z ( ): 230 [ +1 , 100%], 271 [M+1H+CH3CN, 45%].

 12
(3S,5S)-3- -5-

, ,  11,  (3S,5S)-3-
-5-  (0,3 , 65,1%) .

1  (CD3OD)  2,80-3,00 (m, 2 ), 2,40 (m, 1 ), 2,20 (dd, J=8,2, 7,1 , 1 ), 2,05 (m, 1 ), 1,30-1,50 (m,
), 1,00-1,20 (m, 2H), 0,9 (m, 6H); , m/z ( ): 187 [ +1 , 100%], 211 [ +1 +CH3CN,

30%].
, m/z ( ): 174 [ +1 , 100%], 172 [ -1 , 100%], 215 [M+1H+CH3CN, 20%].

 13:  (3S,5R)-3- -5-

 13
(R)-4-  136

 (0,39 , 9,12 )  ( ) (0,61 , 4,56 )  45
 15 ,  0° , 

 (1 , 45 , 45 ). (S)-  (5,0 , 22,8 ) 
. 

 NH4CI ( .)  Et2O  NH4CI ( .) 
30 .  (MgSO4) . 

.
 135 (3,8 , 22,8 )  50  0°  (2,7  H2SO4

.), 40 , 108 ) 
.  Et2O 2 , ,

 (MgSO4) .  (8:1 ),



 2,14  (59%)  136 : LRMS: m/z 156,9 ( +);
1

3):  2,33 (m, 2 ), 1,66 (m, 1 ), 1,43 (m, 2 ), 1,23 (m, 5 ), 1,10 (m, 1 ), 0,86 (m, 6 ). 
 2,7  26,7 rO3, 23  H2SO4  100 2 .

(4R,5S)-4- -3-((R)-4- )-5- -2-  137
 136 (2,14 , 13,5 )  25 2 2  0°  3 , 

 (1,42 , 16,2 ), . 
,  30 . ,  (2,64 ,

14,9 )  40  -78°  (1,6 , 9,3 , 14,9 ).
 10 ,  10 . 

 30  -78° , 
NH4CI.   Et2O  NH4CI ( .), 
(MgSO4) ,  3,2  137 . LRMS: m/z 318,2 ( +);

1  (CDCI3):  7,34 (m, 5 ), 5,64 (d, J=7,3 , 1 ), 4,73 ( , J=6,8 , 1H), 2,96 (m, 1H), 2,86 (m, 1H),
1,66 (m, 1H), 1,47 (m, 2H), 1,26 (m, 5H), 1,13 (m, 1H), 0,88 (m, 9H). .

 (3S,5R)-5- -3-((4R,5S)-4- -2- -5- -3- )-
 138

 (1,8 , 12,6 )  30  -78°  (1,6
, 7,6 , 12,1 )  10 ,  137 (3,2 ,

10,1 )  10 .  30 , -
 (1,8 , 12,1 )  -50°  10°  3 .

 Et2O  NH4CI ( .),  (MgSO4) 
.  (16:1-8:1 ),  2,65

(61%)  138 , . = 84-86° . [ ]D23+17,1 (  = 1,00, 3);
1  (CDCI3):  7,34 (m, 5H), 5,62 (d, J=7,3 , 1 ), 4,73 ( , J=6,8 , 1 ), 4,29 (m, 1 ), 2,67 (dd,

J=9,8, 16,4 , 1 ), 2,40 (dd, J=5,1, 16,4 , 1 ), 1,69 (m, 1H), 1,38 (s, 9H), 1,28 (m, 7H), 1,08 (m, 1H), 0,88 (m, 9H);
13  (CDCI3)  176,45, 171,22, 152,71, 133,64, 128,86, 125,86, 80,83, 78,87, 55,33, 40,02, 38,21, 37,59,

36,31, 30,86, 29,29, 28,22 ,23,14, 20,41, 14,36, 14,26. :  C25H37NO5: , 69,58; H, 8,64; N,
3,25. : , 69,37; H, 8,68; , 3,05.

4-  (S)-2-((R)-2- )-  139
 138 (2,65 , 6,14 )  20  0°  (0° )

 LiOH (1,0 , 23,8 )  (30% , 5,0 )  10
.  90 , 

 90 .  0°  100  10% NaHSO3 ( .), 
Et2O. ,  (MgSO4) . 

 139 .
 (3S,5R)-3- -5-  140

 139 (6,14 )  30  0°
 (2,0 , 4,6 , 9,2 ) 

.  BH3-DMS  (  5 ). 
,  Et2O  NaHCO3 ( .). 

,  (MgSO4) , 
140. LRMS: m/z 226,1; 1  (CDCI3):  3,63 (dd. J=11,0,4,2 , 1 ), 3,42 (dd, J=11,0, 6,8 , 1 ), 2,30 (dd,

J=14,9, 7,6 , 1 ), 2,20 (dd, J=14,9, 5,6 , 1 ), 2,03 (m, 2H), 1,42 (s, 9H), 1,24 (m, 6H), 1,02 (m, 2H), 0,85 (m, 6H).
.

 (3S,5R)-5- -3-( -4- )-  141
 140 (6,14 )  30 2 2  0°  DMAP (0,1 ),  (1,37 ,

7,2 )  (1,8 , 13 ). 
.

 Et2O  1 H  ( .), 
NaHCO3 ( .),  (MgSO4) ,  141. 

.
 (3S,5R)-3- -5-  142

,  (3S,5R)-3-
-5-  105,  142 . LRMS: m/z 200,1;

1  (CDCI3):  3,31 (dd, J=12,2, 4,2 , 1 ), 3,19 (dd, J=12,2, 5,9 , 1 ), 2,22 (m, 1 ), 2,10 (m, 1 ), 1,39
(s, 9 ). 1,21 (m, 8 ), 1,00 (m, 2 ), 0,81 (m, 6 ).

 13
 (3S,5R)-3- -5-

 142 (1,0 )  20% Pd/C, EtOH,  45 2  15
,  143, . 

143  6  6 H  ( .)  90 , 
.  0,38  (45% ) 

(3S,5R)-3- -5- ) 
 82  (10% ), . = 146-156° . LRMS: m/z 200,1 ( +);

1  (CDCI3):  2,87 (dd, J=13,2, 5,4 , 1 ), 2,79 (dd. J=13,2, 7,3 , 1 ), 2,29 (d, J=6,8 , 2 ), 2,08 (m,
1H), 1,31 (m, 1H), 1,09 (m, 7HO, 0,92 (m, 1H), 0,68 (m, 6H). :  Cl1H24NO2CI: , 55,57; H,
10,17; N, 5,89. : , 55,69; H, 10,10; N,5,86.

 14:  (3S,5S)-3- -5-



 14
(S)-  145  (R)-  (R)-4-

136. , 1  (R)- . LRMS: m/z 158,9
+l).

 146  145  (4R,5S)-4- -3-((R)-4- -
)-5- -2-  137.

LRMS: m/z 290,1 ( -27); 1  (CDCI3):  7,38 (m, 3 ), 7,28 (m, 2 ), 5,64 (d, J=7,1 , 1 ), 4,74 ( ,
J=6,8 , 1 ), 2,92 (m, 2H), 1,71 (m, 1H), 1,42 (m, 7H), 1,18 (m, 1H), 0,88 (m,9H).

 147  146  138. LRMS: m/z
348,1 ( -83).

 149  147 
(3S,5R)-3- -5-  140.

LRMS: m/z 156,9 ( -100); 1  (CDCI3):  3,60 (dd, J=11,0,4,6 , 1 ), 3,45 (dd, J=11,0, 6,8 , 1 ), 2,24
(m, 2H), 2,04 (m, 2H), 1,42 (s, 9H), 1,17-1,38 (m, 7H), 1,11 (m, 1H), 0,84 (m, 6H).

 14:
(3S, 5S)-3- -5-
(3S, 5S)-3- -5-  149 

(3S,5R)-3- -5- . 
 Dowex 50WX8 50-100 , H-Form,  10% NH4OH ,
.  Et2O , 

, . 144-146° . LRMS: m/z 172,0 ( -28);
1  (CDCI3):  2,76 (d, J=5,9 . 2 ), 2,14 (m, 1H), 1,96 (m, 2H), 1,25 (m, 1H), 1,12 (m, 6H), 0,96 (m, 2H),

0,66 (m, 6H).
15:  (3S,5R)-3- -5-

 15
(R)-2,6- -2-  153

,  (S)-2,6- -2-  119,  153
 (20,16 , 98%).

1  (400 , CDCI3)  5,10-5,06 (m, 1H), 2,10-1,89 (m, 2H), 1,66 (s, 3 ), 1,58 (s, 3 ), 1,34-1,23 (m, 4H),
1,15-1,06 (m,2H), 0,88-0,81 (m, 11 ).

(R)-4-  154
(R)-2,6- -2-  153 (10,03 , 55,03 )  (270 )  0° .

 (CrO3/  H2SO4) (2,7 , 120 ) 
 18 . y/Na2SO4 (200 ) 

 (4 100 ).  MgSO4, 
, .  (400 ) 

 -78° . 
 (6 )(3S)-3,7- -1,6- .  (5 ) 



 2 . 
,  20% , . 

 (100 )  10% NaOH (2 25 ). 
 (50 ).  0° . 

 (3 100 )  MgSO4, 
,  154  (6,86 , 54%).

1  (400 , CDCI3)  2,40-2,25 (m, 4H), 1,70-1,62 (m, 2H), 1,47-1,11 (m, 8H), 0,87-0,84 (m, 6H); [ ]D= -
11,4 (  1 3).

(4R,5S)-4- -3-((R)-4- )-5- -2-  155
 154 (6,504 , 37,76 )  (95 )  0° .  (19,74 ,

141,6 ) ,  (6,98 , 56,64 ).
 0°  90 . LiCI (1,86 , 41,54 ), (4R)-4-

-5- -1,3- -2-  (6,824 , 38,51 )  (70 ) 
. . ,

.  (2 50 ) .
 MgSO4, . 

,  10% ,  155 
(10,974 , 88%).

1  (400 , CDCI3)  7,44-7,35 (m, 3 ), 7,31-7,26 (m, 2H), 5,66 (d, J=7,33 , 1 ), 4,76 ( ,
J=7,03 , 1 ), 3,04-2,96 (m, 1H), 2,93-2,86 (m, 1H), 1,74-1,66 (m, 1H), 1,52-1,47 (m, 1H), 1,46-1,36 (m, 2H), 1,27-
1,16 (m, 2H), 0,92-0,87 (m, 8H); [ ]D= -11,4 (  1 l3).

 (3S,5R)-5- -3-((4R,5S)-4- -2- -5- -3- )-
 156

,  (3S,5S)-5- -3-
((4R,5S)-4- -2- -5- -3- )-  122, 

 (3S,5R)-5- -3-((4R,5S)-4- -2- -5- -3- )-  156 
 (0,668 , 90%).

1H  (400 , 3)  7,41-7,28 (m, 5 ), 5,63 (d, J=7,33 , 1 ), 4,74 ( , J=6,84 , 1 ), 4,33-4,26
(m, 1 ), 2,68 (dd, J=16,4, 9,77 , 1 ), 2,41 (dd, J=16,6, 4,88 , 1 ), 1,68 ( , J=6,6 , 1 ), 1,50-1,32 (m,
10 ), 1,28-1,21 (m, 1H), 1,15-1,08 (m, 1H), 0,90-0,86 (m, 9 );

 (APCI) m/z 348 ( +-97,100%); [ ]D= +18,8 (  1  CHCI3).
4-  (S)-2-((R)-2- )-  157

 156 (5,608 b, 12,59 ) 2  (60 /14 )  0° .
 LiOH (1 H, 18,89 ) 2 2 (35%, 4,45 , 50,4 ) 

 5° .
 0°  4  Na2SO3 (6,3 ) 

NaHSO3 (3,4 )  50 2 .  15 . 
 (3 100 )  MgSO4, 

, .  (10 ) 
 (250 ).  20 
.  60°  (100 ),  MgSO4, 

,  157  (3,52 ), 
.

 (3S,5R)-3- -5-  158
 157 (3,52 , 12,3 )  (123 )  0° . -

 (10 , 3,69 ) 
 1 .  0°

 (20 ), .  18 
. ,  20% 

,  158 (2,28 , 68%) .
1  (400 , CDCI3)  3,65-3,59 (m, 1H), 3,43 (dd, J=11,1, 6,96 , 1 ), 2,31 (dd, J=14,9, 7,57 , 1H), 2,21

(dd, J=15,1, 5,62 , 1H), 2,06-2,02 (m, 1H), 1,43 (s, 9H), 1,40-1,25 (m, 4H), 1,07-1,13 (m, 1H), 1,03-0,96 (m, 1H),
0,86-0,84 (m, 6H);

MC (APCl) m/z 216 (M+-56,100%).
 (3S,5R)-5- -3-( -4- )-  159

 158 (2,27 , 8,33 )  (30 )  0° . 
(1,91 , 10,0 )  DMAP ,  (2,55 ,
18,33 ).  0°  18 . 

 ( ) 
.  0,5 H  (20 ), 

(30 ),  MgSO4, . 
,  5%  10% ,

 159 (3,399 , 96%) .
1  (400 , CDCI3)  7,75 (d, J=8,30 , 2 ), 7,31 (d, J=8,30 , 2 ), 3,99 (dd, J=9,65, 3,54 , 1H), 3,89

(dd, J=9,52, 5,37 , 1H), 2,42 (s, 3 ), 2,28 (dd, J=14,7, 6,23 , 1H), 2,19-2,14 (m, 1 ), 2,10 (dd, J=14,9, 6,35 ,
1H), 1,38 (s, 9 ), 1,31-1,17 (m, 3 ), 1,08-0,81 (m, 2 ), 0,79-0,76 (m, 6 ); [ ]D= -10,1 (  1  CHCI3).

 (3S,5R)-3- -5-  160
 159 (3,01 , 7,05 ),  (1,26 , 19,40 )  (12 ) 

60°  3 ,  (100 ) . 



 (20 ) . 
,  5% ,  160  (1,86 , 89%).

 (3S,5R)-3- -5-  161
 160 (1,86 , 6,25 )  (50 )  5% Pd/C 

8 . . 
, ,  161  (1,21 , 71%).

1  (400 , l3)  2,70 (dd, J=12,9, 4,40 , 1 ), 2,54 (dd, J=12,7, 6,59 , 1 ), 2,26 (dd, J=14,5, 6,96,
), 2,12 (dd, J=14,5, 6,47 , 1 ), 1,91 (m, 1H), 1,91 (m, 1H), 1,43 (s, 12H), 1,39-1,25 (m, 4H), 1,14-1,07 (m, 1H),

1,03-0,97 (m, 1H), 0,86-0,82 (m, 6H).
 15

(3S,5R)-3- -5-
 161 (1,20 , 4,44 )  50°  3 H  (30 )  4 . 

.  (Dowex
50WX8-100, ), ,  0,5 H NH4OH.

 (3S,5R)-3- -5-  (0,725 , 75%): . =
174-175° ;

1  (400 , CDCI3)  2,83 (dd, J=12,69, 4,88 , 1H), 2,70 (dd, J=13,1, 7,45 , 1H), 2,08 (d, J=6,59 ,
2H), 1,98 (m, 1H), 1,28-1,20 (m, 1H), 1,19-1,09 (m, 2H), 0,99-0,91 (m, 2H), 0,66 (m, 6H);

MC (APCI) m/z 215 (M+-, 10%), 174 (M+- 41, 100%); [ ]D= -5,7 (  1,025 2 ).
 16:  (3S,5S)-3- -5-

 16
(S)-2,6- -2-  162  (2,0 , 228 )

 -20° . LiCI (3,87 , 91,25 ), CuCI2 (6,13 , 45,63 ) 
 (456 )  30 .  Li2CuCI4

 30  -20° . R-(-)-
 (50 , 228,1 )  (60 ) 

.  0°  1 .  -40°
 NH4CI ( , 200 ), . 

(3 100 ).  MgSO4, ,
. , , 

162  (9,15 , 22%).
1  (400 , CDCI3)  5,10-5,06 (m, 1H), 2,10-1,89 (m, 2H), 1,66 (s, 3H), 1,58 (s, 3H), 1,34-1,23 (m, 4H),

1,15-1,06 (m, 2H), 0,88-0,81 (m, 11H).
(S)-4-  163

 162 (7,97 , 43,7 )  (214 )  0° . 
3/ H2SO4) (2,7 , 95 ) 

 18 . /Na2SO4 (200 ) 
 (4 100 ).

 MgSO4, ,
. , ,  163

 (5,56 , 74%).
1  (400 , CDCI3)  2,40-2,25 (m, 4H), 1,70-1,62 (m, 2H), 1,47-1,11 (m, 8H), 0,87-0,84 (m, 6H);
MC APCI m/z 170,9 ( -l,100%).
(4R,5S)-4- -3-((S)-4- )-5- -2-  164

, ,  155, , 
(S)-4-  163 (5,56 , 32,27 ) ,  164 
(10,70  100%).

1  (400 , CDCI3)  7,42-7,34 (m, 3H), 7,28 (d, J=6,59 , 2 ), 5,64 (d, J=7,33 , 1 ), 4,74 ( ,
J=6,78 , 1 ), 2,94-2,85 (m, 2 ), 1,73-1,67 (m, 1 ), 1,47-1,43 (m, 1 ), 1,39-1,22 (m, 7 ), 0,90-0,84 (m, 8 ).

 (3S,5S)-5- -3-((4R,5S)-4- -2- -5- -3- )-
 165

,  156,  165 
 (4,25 , 61%).

MC (APCI) m/z 446 ( ++1, 10%), 390 ( +-55,100%,-tBu).



4-  (S)-2-((S)-2- )-  166
,  157, ,  165

(8,42 , 18,89 ) ,  166  (5,81 ). 
.

MC (APCI) m/z 285 ( -l,100%).
 (3S,5S)-3- -5-  167

, ,  158, , 
 4-  (S)-2-((S)-2- )-  166 (5,78 ,

20,18 ),  167  (4,18 , 76%).
1  (400 , CDCI3)  3,64-3,58 (m, 1H), 3,84-3,42 (m, 1H), 2,28-2,20 (m, 1H), 2,09-2,02 (m, 1H), 1,43 (s,

9H), 1,26-1,18 (m, 8H), 1,11-1,04 (m, 2H), 0,87-0,83 (m, 6H);
MC (APCI) m/z 217 (M+-55,50%, -tBu).

 (3S,5S)-5- -3-( -4- )-  168
, ,  159, , 

 (3S,5S)-3- -5-  167
(4,164 , 15,29 ),  168  (4,17 , 64%).

1  (400 , CDCI3)  7,75 (d, J=8,30 , 2 ), 7,31 (d, J=8,30 , 2 ), 3,97 (dd, J=9,52, 4,15 , 1H), 3,90
(dd, J=9,52, 5,13 , 1H), 2,42 (s, 3 ), 2,28, 2,19-2,13 (m, 2H), 1,37 (s, 9H), 1,27-1,01 (m, 11 ), 0,85 (t, J=7,08 ,

), 0,76 (d, J=6,35 , 3 ).
 (3S,5S)-3- -5-  169 ,
,  160, , 

 (3S,5S)-5- -3-( -4- )-  168 (4,155 ,
9,74 ),  169  (2,77 , 96%).

 ( ) m/z 270 ( +-27, 30%, -N2), 214 +-87, 100%,-tBu,-N2).
 (3S,5S)-3- -5-  170

,  161 
,  (3S,5S)-3- -5-

 169 (2,50 , 8,405 ),  170  (1,648 , 72%).
 ( ) m/z 272 ( ++1,100%).

 14
(3S,5S)-3- -5-

, ,  15, ,  
-(3S,5S)-3-( )-5-  170 (1,6 , 6,00 ),

 16  ("2%).
 ( ) m/z 272 ( ++1, 100%). .=174-175 ° ;

1  (400 , CD3OD)  2,91 (dd, J=12,9, 3,91 , 1H), 2,83 (dd, J=12,7, 7,57 , 1 ), 2,43 (dd, J=15,6,
3,17 , 1 ), 2,19 (dd, J=15,6, 8,80 , 1H), 2,08-2,04 (m, 1H), 1,53 (m, 1H), 1,38-1,27 (m, 7H), 1,78-1,03 (m, 2H),
0,90-0,86 (m, 6H), 0,66 (m, 6H);

 ( ) m/z 216 (Ml, 100%), 214 ( -1,100%); [ ]D= +21,4(c 1 y MeOH).
17:  (3R,4R)-3- -4,5-

 17
(S)-2- -3- -1-  172

. JACS 1997;119:6510.  171.
 (S)-2- -3-  173  171

 (10 , 100 , 1000 , 3,9 .)  (108,9 ,
150,9 , 1,076 , 4,20 .)  (600 ),  -78° .  10 

 0°  10 .  (31,65 ,
1,025  4,0 .)  0°  15 

 23°  15  0° .  171 (86 , 256,41 , 1 .) 



 3 .  23°
,  0° .  3 H  (700 ).

 (3N, 200 ) ,  (4x15 ).
 200  2 H NaOH  23°

 2,5 . .
 (3 200 ). 

.  ( , -25% 
-TEA),  172,50 .

 (CDCI3)  7,35-7,16 (m, 5 , 6 5), 3,55 (app. t, 2H, - 2 ), 2,71 (dd, 1H, 2 -), 2,52 (dd, 1H,
2 ), 1,87 (m, 1 , ), 1,67 (m, 1 , )2), 0,98 (d, 3 , 3),  0,96 (d, 3 , 3).

 3,3 ,  (  50 , DMAP 4,6 ,
 32 ) . 

,  10% ,  62  173.
 (CDCI3)  7,30-7,14 (m, 5 , 6 5), 3,98 (m, 2H, - 2 ), 2,71 (dd, 1H, 2 -), 2,51 (dd, 1H,

rC 2 ), 1,99 (s, 3 , 3 =0), 1,82 (m, 1 , ) )2), 0,97 (d, 3 , 3)  0,95 (d, 3 , 3).
(S)- -4-  174  (S)-4- -2-  175

 173 (15 , 68,18 )  CH3CN (150 ),  (150 ) 
(300 ) .  (262,50 , 1220 ),  (650 ,
3,136 ). 

. . 
.  (42 ) 

 (250 ) . , 
.  2. 

. , . 
,  20% 
. , 2 . ,

 4,6  175.
 (CDCI3)  4,38 (dd, 1 , CHaHbO) 3,93 (app. t, 1H, CHaHbO). 2,54 (dd, 1H, CHcHd C=O), 2,23 (m, 2H,

CHCH(Me)  CHcHd C=O), 1,60 (m, 1H, CH(Me)2), 0,92 (d, 3 , 3)  0,85 (d, 3 , 3).
(3R,4R)-3- -4- -2-  176

 (1,0 , 92 , 92 )  3-5 
 (S)- -(2- )-  175 (11,68 , 91,25 )  100  -78°

,  (21,87 , 100,37 ) 
.  1,5  -78°

, . , . 
,  5% ,  10% 

 11,6 , 58%.
 (CDCI3)  7,19 (m, 5 , 6 5), 4,02 (app. t, 1H, b ), 3,87 (dd, 1H, b ), 2,98 (d, 2H, 2), 2,57

(q, 1H, ), 2,05 (m, 1H, )2, 1,55 (m, 1 , )2), 0,81 (d, 3 , 3)  0,72 (d, 3 , 3).
 (2R,3R)-2- -3- -4-  177

 176 (6,5 , 29,8 )  (80 ) .
r  1 

, . 
. , .

. 
, , 7,0 .

 (CDCI3)  7,27 (m, 5 , 6 5), 4,02 (m, 2 , 3 2 ), 3,70 (dd, 1 , b r), 3,55 (dd, 1.H, b r),
2,97 (m, 2 , 2), 2,83 (q, 1 , ), 2,11 (m, 1 , )2, 1,97 (m, 1 , )2), 1,10 (t, 3 , 3

2 ), 0,96 (d, 3 , 3)  0,93 (d, 3 , 3).
 (2R,3R)-2- -3,4-  178

 177 (7,25 ,  80%  (100 )  (3,2 ) 
 20% Pd/C (1,0 ), .

,   (Et3N.HCI). 
. 

. , ,
 3,35 .

 (CDCI3)  7,21 (m, 5 , 6 5), 3,95 (m, 2 , 3 2 ), 2,85 (m, 2 , 2), 2,64 (q, 1 , ), 1,85 (m,
, )2, 1,62 (m, 1 , )2), 1,05 (t, 3 , 3 2 ), 0,95 (d, 3 , 3) 0,84 (d, 3 , 3)  0,82 (d, 3 ,
3).

 290 ( +CH3CN), 249 ( +1)  203.
 (2,25 ), .

(2R,3R)-2- -3,4-  179
 178 (3,20 , 12,85 ) 

.  (500 , 13,15 ) 
. 

, . 
, . 

. 
,  3,0 .



 (3,0 )  (30 )  (2,5 ), DMAP (200 ) 
 (1,5 ),  3 .

, 1 H , , .
,  179 3,16 .

 (CDCI3)  7,19 (m, 5 , 6 5),  4,03 (m, 2 , 3 2 ), 2,69 (m, 2 , rC 2),  2,09 (m, 1 , 2 ),
2,02 (s, 3 , 3 ), 1,68 (m, 1 , 3 )2), 1,23 (m, 1 , )2), 0,87 (d, 3 , ( 3), 0,84 (d, 3 , 3)

 0,81 (d, 3 , 3).
(R)-4-((R)-1,2- )- -2-  180

 179 (5,0 , 20,16 )  (60 ), 
 (60 )  (120 )  (86,24 , 403,32 , 20 .),  RuCI3 (414 ,

10 %). 
 (400 ). . 
, . 

,  Florisil.  3% 
, ,  (100 ).  (8,0 ) 

 6 . 
.  2 , 

.  (200 ) 
. , . ,

,  180 5,0 .
 (CDCI3)  4,36 (app. t, 1H, CHaHbO), 3,85 (app. t, 1H, CHaHbO), 2,46 (m, 2H, CHcHdC=O), 2,13 (m, 2H,

CHCH2C=O), 1,60 (m, 1H, CH(Me)2), 1,35 (m, 1H, CH3CHCH(Me)2), 0,86 (d, 3H, CH3)  0,72 (t, 3H, CH3).
 (3R,4R)-3- -4,5-  181

 180 (5,0 )  (25 ) , 
,  45 r 

. . , 
. . -

 10%  181 3,54 .
 (CDCI3)  4,14  (q,  2 ,  3 2 ), 3,60 (dd, 1 , b r),  3,41  (dd,  1H,  b r), 2,54 (dd, 1 ,

b ), 2,44 (dd, 1 , b ), 2,22 (m, 1 , 2 2 r), 1,67 (m, 1 , 3 )2, 1,37 (m, 1 ,
)2),  1,26  (t,  3 ,  3 2 ), 0,94 (d, 3 , 3 )2,  0,81  (d,  3 ,  (( 3)2 3 )  0,79 (d, 3 ,

(( 3)2 3 ).
 (3R,4R)-3- -4,5-  182  (3R,4R)-3- -

4,5-  17
 181 (3,54 , 13,34 ),  (1,04 , 16,13 ) 

(8,0 ) .  (16 ) , 
, , , 

 3,0 .
 (CDCI3)  4,14 (q, 2 , 3 2 ), 3,48 (dd, 1H, CHaHbN3) 3,21 (dd, 1H, CHaHbN3), 2,34 (m 2H,

CHaHbC=O), 2,20 (m, 1H, O=CCH2CHCH2 N3), 1,60 (m, 1H, CHCH3CH(Me)2.  (HPL, 66480 100).
 6 H .

, . 
 (Dowex 50Wb x 8-100), 

,   0,5  H   NH4OH.  
 720 .

 (CD3OD)  3,04 (dd, 1 , CHaHbNH2), 2,82 (dd, 1H, CHaHbNH2),  2,52 (dd, 1H, CHaHbC=O), 2,40 (dd, 1H,
CHaHbC=O), 2,07 (m, 1H, O=CCH2CHCH2NH2), 1,67 (m, 1H, CHCH3CH(Me)2, 1,35 (m, 1H, CH(Me)2), 0,97 (d, 3H,
CHCH3CH(Me)2, 0,88 (d, 3H, ((CH3)2)CHCH3CH)  0,83 (d, 3H, ((CH3)2)CHCH3CH). [ ]D -5,3 (c, MeOH, 1,9 ).

:  C9H19NO2:  62,39, H 11,05, N 8,08.  62,01, H 11,35, N 7,88.
 215  ( +CH3CN), 197 ( +Na+), 174 ( +H-1-). 

, Hipersil BDS 18 5  50/50 CH3CN -  0,1% TFA  99,93%
 8,21 .

 18-20:  3- -4-



18 R=nPr
 19 R=nBu
 20 R=Et

 2- -4- -2-  61
 (30,0 , 416 ),  (20,6 , 208 ), 

 (3,2 , 41,6 )  (5,0 , 83,2 )  500
 12 . 

 NaHSO3 (3 100 ),  NaHCO3 (3 100 )  100 . 
 Na2SO4 .  (0,5 g,

. = 115-120° ),  28,8  2- -4- -2-  61 
(90% ).

 2- -3-  183
2,0  y Et2O (9,8 , 19,6 )  2- -4- -2-

 (3,0 , 19,6 )  50 ,  -40°
.  4  50

2 4. ,
 50% .  - 1,9  (50%)  2- -3- -

.
4- , 1-  2- -2-(1- )-  184

 2- -3-  (1,9 , 9,6 )  10
 NaH ( , 0,23 , 9,6 )  20 , 

.  10  (2,1 , 10,6 ).
.  12 ,  50

2 4 .  Et2O (3 50 ) 
 MgSO4. 

 25% .  4- , 1-  2- -2-(1- -
)-  = 1,3  (42%) .

 3- -4-  185
 4- , 1-  2- -2-(1- )-  (1,3 ,

4,2 ), NaCI (0,25 , 4,2 )  (0,15 , 8,3 )  25  130°  12
.  100 . 

 Et2O (3 50 ).  50  50 . 
 0,8  (75% )  3- -4-

.
4-(1- )-2-  186

 3- -4-  (0,8 , 3,2 ) 
 50 2  TEA   RaNi.  ,

,  0,6  (100% ) 4-(1- -
)-2- .

 18:
3- -4-
4-(1- )-2-  (0,6 , 2,3 )  50  6,0

 12 . . 
.  0,035  (6% ) 3-



-4- , . 160-170° .
1  (CD3OD)  0,9 (m, 9 ), 1,30 (m, 5 ), 1,78 (m, 1 ), 2,30 (m, 2 ), 2,45 (m, 1 ), 2,95 (m, 2 ).

 (APCI, CH3CN, 2 ) 201 ( +, 100%).
 19:

3- -4-
 18.  = 0,13  (15%) 3- -4- .

.= 160-170° ,
1  (CD3OD)  0,9 (m, 9H), 1,30 (m, 7H), 1,78 (m, 1 ), 2,30 (m, 1H), 2,45 (m, 2H), 2,95 (m, 2H).

 (APCI, CH3CN, H2O) 198 ( -17, 100%), 216 ( +, 50%).
 20:

3- -4-
 18.  = 0,11  (42%) 3- -4- .

.= 170-180° .
1  (CD3OD)  0,9 (m, 9H), 1,18 (m, 1H), 1,39 (m, 3 ), 1,78 (m, 1 ), 2,30 (m, 1 ), 2,45 (m, 1 ), 2,95 (m,

).
 (APCI, CH3CN, 2 ) 188 ( +, 100%).

 21

 21
2 h3, , 40° ; (ii) MeNO2, DBU; ( ) , 2, ; (iv) Pd-C, , 2; (v) 6 H 

 188
(S)-(-)-  187 (2,0 , 11,03 )  40°  (30 )

 (3,69 , 11,03 ).  8 
. -

 (50 ).  1 
, ,  ( ,  1:9),

 2,05  (88%) 188 .
1  (400 ) (CDCI3)  0,90 (3 , d, J=6 ); 1,12-1,40 (2H, m); 1,60 (3 , s); 1,62 (1 , m); 1,68 (3 , s);

2,01 (3 , m); 2,21 (1 , m); 3,73 (3 , s); 5,08 (1 . m); 5,82 (1 , d, J=16 ); 6,94 (1 , m).
 ( l+) (m/z):

211 (MH+, 75%), 179 (78%), 151 (100%).  ( ) ( -1: 1271, 1436, 1728, 2917.
 189

 188 (2,02 , 9,6 )  (25 )  1,8- [5,4,0] -7-  (1,44 ,
9,6 ) .  23 
(150 )  (50 ),  2 H  (50 ). ,  (MgSO4) 

.  ( ,
 3:7),  2,26  (87%) 189 . , 

 2 .
1  (400 ) (CDCI3)  0,90 (2 ,  d, J=6 ); 1,09-1,58 (10 , m); 1,602 (6 , s); 1,685 (6 , s); 1,94

(4 , m); 2,42 (4 , m); 2,66 (2 , m); 3,70 (6 , s); 4,42 (4 , m); 5,07 (2 , m).
 (Cl+) (m/z): 272 (MH+, 90%), 240 (100%), 151 (100%).

 ( ) ( -1) v: 1554,1739, 2918.
 191

 189 (2,09 , 7,7 )  (75 ) 
, )  (39 2)

 35° .  17 . , 
. 1 , .

 (440 , 2,1 )  (40 ) 
 5% Pd-C .  18 

,  442  (99% ) , 
. ,  2 .

1  (400 ) (CDCI3) : 0,88 (18 , m); 1,04-1,58 (20 , m); 1,96 (2 , m); 2,40 (2 , m); 2,58 (2 , m); 2,98
(2 , m); (3,45 (2 , m), 5,82 (2 , br s).

MC (Cl+) (m/z): 212 ( +, 100%).
 21

 191 (428 , 2,0 )  6 H  (20 ).  5 
 (2x10 ). 

.  (10 ) ,  382



(71%)  34 . , 
2 .

1  (400 ) (d6 )  0,82 (18 , m); 0,95-1,55 (20 , m); 2,05-2,45 (6 , m); 2,75 (4 , m); 7,98 (6 , br
s).

 ( l+) (m/z): 230 ([ ]+ 90%), 212 (100%).
: 13 28 2  58,74; H 10,62; N 5,27. :  58,46; H 10,50; N 5,33.

,  (R)-(+)- 5- , 
 21.


