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COOH HC—
NH H,C—C / C\\ XVI
X1V ¥ \\0 XV R o
, UcC
i)
a- X
)
a_

30



1)

XV

"Xl

1)

Xl

1)

pH-?

31

Xl

Ca-Go

XV



CH-

450500

[95]:

32

[93]:

[92],

[91, 94]:



[95]:

[96]:
[97],

CoC, -~ CygH

9-

OH-

[98,

99]

33

Ca'

(9-



[100]:

[101] (

34

%, _-COOH

NH,
L-AA



b-

[100-101]:

[102]: pH- 89

CH-
c=C

35



1.4.

36

100 %



[103-105]

a,b-

37

) [106, 107]



1,4 - ) a-

2
COOH R COOH R COOH
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(KCN/AC,0 ) [138]:

COIII

, Na" ~ Li*

( .10)[139]:

LVII. R =H,
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| ee>99
LXXXII-LXXXVI

R= PhCHz- YJuid CH2=CH-CH2-
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’e Ny H
OCH: _npmOL 1CH,
W\ CH3 2) NH,OH H,N R
Ha co
XCIII
XCII
OCH ’ CO,CH
~ N Hs 1) HCI 2113
\ WwWCH3 —> “\\\CH3 _— il CHy
N DNHOH  HN Wy o
CHQBI’ H CO CstR
de>95% XCVI

_I CO,CHs

//"_ N\ OCH3 $O2CHa Raney-Ni U CH3
" O T RN Ropon,
XL AMWCHs 2 CH,CH,SBn
N XCIX
H,CO xeyyy CHecH:sen XCVIII
de>95 %
(Rya- , (R)a-
DOPA?, (Rya- a , (Rya- . Rya-
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, (Rya- (R)
[170-177] ( 13):

a_

. (9-Ala-(9-Ala-? = L-

[178]:

a_
C
Cl
(9-a- Clil, 90 %
14, R=SMe)[179-183]: (CII) ( 14)
14
R R
)\R ® N)\R
1. n-BuLi 1. 0.5V HCY
2. R'X/HMPA N NG 2. LiOH
o :
S
[ ©
0 cI
(de 90-98 %)
(IR, 4R)-

68

HoN
0]

CIlI



(

Cvil

“Clll:
CIvV

(R)-

15) [184,185]:

O AlIBr-wh ppndhn

CIII

CVI

X

7/,
OH

CVl

LLDATHG
N/YO 2) BrCH,C Sy °
4
OR 70H

LDA:

CcVv
15
0]
4 X OH
Nim{(R) =
0)
Clv v
2- -3
[ 16, R = - BU]
60/40 '
[186]:
16

a,a-

CX
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2_
86 %:
Ni" _
)
99 %[188]:
R1
BnOOC—<

N R

T 5% HCI

(

(R9)

BnOOC_J R’
. -
NH,

ee 8-86 % CXII

17) [187]:

S

17

O

(RY)
? C-

Rz 33 @

R1

BnOOC‘—<

N
CH,Cl, /
-H,0

7/ \

RO,
el
R30
CXI

70
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(9-2-N-(N-

. 18) [162]:

(

CeHs

CXV

CXII11

.18

Ni”

18) [189]:

(

18
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H

", H
Ph. I// Wb R////’ )

AN
N
T N DBU (15% tin|) N
O/EN \/\[( \\< J\

0] N N
Ph /)
CXVII R
CXVIII Ph

@)

— o
=

=

W

N
Z
PARRN

<
T
Z
04&0

(0]
CXVI =
(Rx,2R,3R,4'R) E a
=2
H
R \ x
[g " i
///
o N "IICOOH X o + 0”™H o
| y %
\ no oA®
CXXI XX
CXIX
[190,191]:
[164,192,193]
g O '
CXll
LDA BuLi [194] ( 19):

19
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OH
w n O
7)(7
IAC  Lpa
N
O
(R)
CXXII
CXXIll
(S.R: :
re
%:
a_
[195]:

CXXIII

CXXIl

CXXIl

CXXIII
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CXXIV :

CXXIV

90-98



[195-199:

p_
99 % 96 % [196]:
0.5 %
- CXXV , 2009 -
a_
20)[197, 199}
20
CF,
CH3 iBu
Ph_ N h;\ )SL
CH,Bn E I CF; cp 1LHSO,
N 05dn% CXXV HN 2. NaOH, NaHCO;, NHBOC

J > 3.BoC,0, nhopuw(,16 ¢
KCN, AcOH, H,0, tnntn, 0°C, 4-8 ¢
’ R” YN R YN

R

CXXVII
ee 87-90 % ee 98-99 %
CXXVI CXXVII
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(9-2-N-(N*-

N-
(Cl, F, Br)

(ee> 98 %)

75

(CHs

(515
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(9-N-(2- )-1-

-2-
[(S)}BPB] N
C_
(9-a-
BPB
N_
(F, Cl) (Br)
a_
BPB
N-
( y CH3)
, N-
(F, Cl, Br)
(CHs ) BPB
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(R)-

(CH3

(ee > I %)

(9-2-N-(N-

)

(Gly, Ala)

78

(5-30 )
10-15 %
)
(F, Cl, Br )
Ni”
-~ (R- a-

),

9-" R-

(9-

[(9-BPB]
, N-



(9-

(R)-

79

(9-

(R)-a-

S- " (R-b-



3.1.

(9-Pro
(2- )-1-
(9-N-(2- )-1-(3,4

[(9-3,4DCBPB]

CH-
C-
a_

1 - r 10 )

~ 150-350

80

(S-N-
[(S9-BPB]
2.
[164-166]:
88-92 %
(R!S)'
1



~96 %)

1)

88-90 %

10-20

9-

(F, ClI,

Aw):

)

Br, CGH 5C HzO)

81

(ee > 95%)

roA-

Sio,

(ee

BPB

(CHy)



N Ni
! ~
OY " oﬁ“ I
1 ()
()
a_
3.1.1.(9-
(9-2-N-(Na
) (BPB)
[164, 166]: : 9-
N- (1-9,
1):
1
H
@Q G KOH, gn-PrOH (9
— T HOOC e
N~ TCOOH 1 40-50 °C Y
H R R? H )
(S)-Pro R? IR
R
R3
1-9

R'=CI,R?=R®=H, (9-2-CBP(1); R'=F, R®*=R®*=H, (9-2-FBP(2); R®>*=F, R'=R®=H, (9-3-

82



FBP(3); R°=F, R'= R*= H, (9-4-FBP (4); R* = Br, R?*= R® = H, (9-2-BrBP (5); R*= Br, R*= R®
= H, (9-3-BrBP (6); R® = Br, R' = R = H, (9-4-BrBP (7); R' = H, R*= R® = CH3, (9-3,4
(CH3):BP (8); R®= CeHsCH2OCsH4CH,, R'= R* = H, (9-4-BOBP (9):

2
2-, 3-, 4 2. 3- 4
3,4- 4
, KOH-
40 °C- (9-
N- : (S9-N-(2-
) " (9-2-CBP (1), (9-N-(2- ) ' (9-2-FBP
2, (O-N-(3- ) © (9-3-FBP (3), (9-N-(4 )-
" (9-4-FBP (4), (9-N-(2- ) ' (9-2-BrBP (5), (9-N-(3
) - (9-3-BrBP (6), (9-N-(4- ) - (94
BrBP (7), (9-N-(3,4 )  (9-3,4(CH3),BP (8), (9-N-(4-
) * (9-4-BOBP (9):
(1-9) N-
°c
1-9 PCk-
2-
10-18( 2):
2
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N/\Q . N/\Q'
PClS C
CH2C12
N /
H,N
R3 6 QC)
R2
/r-—-

0\“‘
o\\“

N 4 R!
Py -0
O
10-18
L-.""R = ¢C, R = R = H (9N )-1-(2-
) -2- *(9-2-CBPB(10); R'= F, R**=R® = H,
(9-N-(2- )-1-(2- ) -2-
(9-2-FBPB (11); R* = R® = H, R* = F (9-N-(2- )-1-(3-
) -2- *(9-3-FBPB (12); R"=R?*=H, R3=F,
S)-N-(2- )-1-(4- ) -2-
*(9-4-FBPB (13); R* = Br, R*= R®* = H, (9-N-(2- )-1-
(2- ) -2- *(9-2-BrBPB (14); R'= R® = H, R?
= Br, (9-N-(2- )-1-(3- ) -2-
*(9-3-BrBPB (15); R = R* = H, R® = Br, 9-N-(2- )-1-
(4- ) -2- * (9-4-BrBPB (16); R;= H, R*=R®
=  CHs (9-N-(2 )-1-(3,4- ) -2-
*(9-3,4DMBPB (17), R = R? = H, R® = CsHsCH,OCsH4CHy, (9-N-(2-
)-1-(4- ) -2-
* (9-4-BOBPB (19):
(S-BPB

' SOCh [166]:
, (9-3,4DCBPB-
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10 %-

PCls-
(
) 2.
N-
2_
PCki
CH,Cly- 0 °C- PCk-
2N HCk
" (9-2-CBPB

. HCI (10), (9-2-FBPB . HCI (11), (9-3-FBPB . HCI (12) (9-4-FBPB . HCI (13), (S)-2-BrBPB.

HCI (14), (9-3-BrBPB . HCI (15) (9-4-BrBPB . HCI (16), (S-3,4DMBPB . HCI (17), (- 4-
BOBBPB. HCI (18) [200-203]

.2 (9-2-CBPB 1 10

85



;

T T T T T
11.5 11.0 105 10.0 9.5

2:

2006]:
3.1.2 Ni"-

T
8.5

L
0 75 70
(S)-2-CBPB
10-18

86

T
5.5

Nill

T T T
5.0 4.5 4.0

(S-BPB-

'H
10-18
[204



3.4

10-18
Ni”'
KOH- 60 °C
Nill
19-36 -
( 3):
3
j}@ < az RS
2 R?2
. R Gly Yuu Ala R O
, R Ni(NO3),x6H,0 / o °
N MeOHKOH | >N- / S Ty
I NH j\ 55-60°C, 1,5 ¢ .,,,,,,//_ )\ 7R
10-18 19-36

R=Cl, F=R'= R©6 =Ni"¥B-2-CBPBGly (19); R'=Cl, R=R*=H, Robis Ni"-(9-2-
CBPB(9-Ala (20) R'=F, RF=R’= R0 Ni"-(B-2-FBPB-Gly (21) R'=F, RR=R*=H,R 6 =
CHs, Ni"-(9-2-FBPB(9-Ala (22); R'=R*=Rd6 = R’= A, Ni'-(9-3-FBPBGly (23); R'= R®
= H, R?= F,R0 €Hs, Ni"-(9-3-FBPB-(9-Ala (24); R'= R*=R6 = RPEF, Ni'-(9-4-FBPB-Gly
(25), R'= RP= H, R®*= F, R 6 6Hs, Ni"-(9-4-FBPB-(S-Ala (26); R'=Br,R*=R’= R&6 %(B-, N
2-BrBPB-Gly (27); R'=Br, R*=R’= H, RNi"€9-XBrBPB-(9-Ala(28) R'=R= R, =
R?= Br, Ni"-(9-3-BrBPB-Gly (29, R'=R*=H,R>= Br , $N0"-($3-BBPB-(9-Ala (30);
=RP= R6 RE=BHN"-(9-4-BrBPB-Gly (31); R'=R*=H,R*= Br ,CHRN"-($-4-
BrBPB-(9-Ala (32), R'= R 6 R°= R’,= CH;, Ni"-(9-3,4DMBPB-Gly (33), R'=H, R=R’=
CHs=Rd CHs, Ni"-(9-3,4DMBPB-(9-Ala (34), R* = RP°= R Ri= ChHgCH,OCsH4CH,
Ni"-(9-4-BOBPB-Gly (35); R'=R?=H, R®= CgHsCH,OC:H.CH,, R 6 s=Ni"G34-BOBPB-
(S)-Ala (36)[204-207]:

C ) , SIC,
CHCI;-CH;COCH;, 5:1 ,
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(S9-" (SR- (S9-
[166]:
4
2 (S’S_ (S1F9:
SIO, CHCI3-CH3COCH;, 3:1
500550
( d-d )1
'H g6 dz
3 N- 2-

Ni"-(9-2-CBPB-(9-Ala (20)
He ¢ dz

88



|

|

oL

T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5

. 3. Ni""-(S)-2-CBPB-(S)-Ala

4
(
N-
Br
99.5/0.5(
N_

.. 4.21:445 | .

T T T T T T T
6.0 5.5 5.0 4.5 4.0 3.5 3.0

ppm’

(SS/(SR)

Ni"-(9-2-BrBPB-(S)-Ala 28
1): (S9/(SR)

(AB ):

(9-2-CBPB

89

T T T
2.5 2.0 1.5

1H

r 3.623.90

(S9- (SR)-



) (9-BPB

[M]x10™
50 1

40 1
30 -
20 A

10 -

-10 4

=20 4

-30 4

350 400 450 500 550 600

A, nmM

4. , CH30H, 25°C:
1. Ni"-(S)-BPB-(9)-Ala; 2. Ni"-(S)-BPB-(R)-Ala; 3. Ni"-(S)-2-CBPB-(S)-Ala;

4.Ni"-(S)-2-CBPB-(R)-Ala:

(- (R)-
(S-BPB

90



[(S.S ] 589

[(ass?d)]
(R)-
[(S.R- I
[166-168:
R:-?
(20, 22, 24, 26, 28, 30, 32, 34, 36)
(S’S_
rOS- (
):
(SS-
( .1:
1
CH30H/KOH , 45-55°C-_ - ~
oo | (SNSR™%
1 2 3 4
Ni"-(9-2-CBPB-Gly (19 87.7
(9-2-CBPB (10)
Ni"-(S-2-CBPB-(9-Ala (20) 85.0 99.0 /1.0 (8B.5/1.5)
Ni"-(9-2-FBPB-Gly  (21) 902
(9-2-FBPB(11)
Ni"-(9-2-FBPB-(9-Ala (22) 89.7 99.0/ 10 (98.5/1.5)
Ni"-(9-3-FBPB-Gly (23 78.4
(9-3-FBPB(12)
Ni"-(9)-3-FBPB-(S)-Ala (24) 81.5 97.5/2.5(97.6/2.4
Ni"-(9-4-FBPB-Gly (25 74.8
(9-4-FBPB(13)
Ni"-(9-4-FBPB-(9-Ala (26) 82.6 97.1/2.9 (95.5/4.5
(9-2-BrBPB(14) Ni"-(9-2-BrBPB-Gly  (27) 87.2

91



Ni"-(9-2-BrBPB-(9)-Ala (28) 85.7 99.5/0.5
Ni"-(S-3-BrBPB-Gly (29 78.4 -
(9-3-BrBPB(15)
Ni"-(S-3-BrBPB-(S)-Ala (30) 81.5 97.5/25
Ni"-(S)-4-BrBPB-Gly (31) 74.3 -
(9-4-BrBPB (16)
Ni"-(9-4-BrBPB-(9)-Ala (32) 82.6 97.1/2.9
1-
1 2 3 4
Ni"-(S)-3,4DMBPB-Gly (33) 80.1 -
(9-3,4DMBPB (17)
Ni"-(S-3,4DMBPB-(S)-Ala (34) 81.0 97/3(97,2/2,8)
Ni"-(S)-4-BOBPB-Gly (35) 77.4 -
(9-4-BOBPB(18)
Ni"-(9-4-BOBPB-(S)-Ala (36) 76.5 97/3 (96,7/3,3)
Ni"-(9-BPB-Gly 85-90 -
(9-BPB***
Ni"-(S)- BPB-(9-Ala 80-85 94/6
*% 1H
1-
(S-BPB
(S-
(S- 2-CBPB, (9-2-FBPB  (9-2-BrBPB
( ee > 98 % ee > 99.0)
[204-207]:
59
24,30 36

92




5. Ni"-(9-2-CBPB-(S)-Ala  (20)

_).7._,\\ T c(15)
y‘@ F()
C(17) (3) 7?
oy
&> y <

C(23f‘® c(24) @

. 6. Ni"-(9)-2-FBPB-(S)-Ala (22)
dz) t ¢

93



. 8. Ni"-(9)-4-FBPB-(9)-Ala (26)

94



. 9.Ni"-(S)-2-BrBPB-(S)-Ala (28)

6- , Ni"-(9-2-FBPB(9-Ala 22
(S-BPB ,
N-
(Cl, F, Bp
20, 22, 28
20 22 28
CogH26N3OsCINi | Cog gH27.9N303 sFNi CogH26N3O3BrNi
546.68 530.44 591.14
T,K 173 100 100
P2,2,2, P2,2,2, P22,2,
a | 9.3354(19) 9.5229(3 9.2859(6)
b i 10.033(2) 9.9635(5) 10.0121(J
C | 25.919(5) 25 4816(11) 25.9971(18)

95



V,i? 2427.6(8) 25.4816(11) 2417.0(3)
Z 4 4 4
d,y. ° 1.496 1.457 1625y, 3
F(00) 1136 1104 1208
m- 0.946 0.846 2.493" *!
2mas 58 60 57
3632 21155 28326
3632 7020 6984
3265 5844 6663
325 317 314
Ru(l >2s (/) 0.0604 0.0466 0.0542
WR, ( 0.1678 0.1159 0.124
)
GOF 1.027 1.016 1.016
SN 0.00(3) 0.01(5) 0.001(9)
Tm/'n, Tmax - 0.842 -
N-
re
’ a-
a- (Sy -
(S-
(S.9
( A):
y N_ -
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2- (0! I =
N3-C15C16
C17 ( .3):
3
Ni"-(9-2-CBPB- | Ni"-(9-2-FBPB-(S- | Ni"-(9-2-BrBPB-(9-
(S)YAla Ala Ala
1 2 3 4
Ni---
3.149 3.001 3.673
Ni-—Cey o 3.403 3.052 3.372
Ni-N3-C15C16 69.16 62.1 60.4
Ni-N3-C15C16-C-17
87.75 79.72 86.51
N1-C3-C23-C-24
69.97 73.35 78.49
3-
1 2 3 4
Ni"-(9-3-FBPB(S) | Ni"-(9-4-FBPB-(9- | Ni"-(9-3,4DMBPB-
Ala Ala (9-Ala
Ni--- 4.651 4.424 6.673
Ni---C(16} o 3.122 3.087 3.372
Ni-N3-C15-C16
-51.52 -48.3 -70.4
Ni-N3-C15C16-C-17
88.81 89.23 90.32
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N1-C3-C23-C-24
82.89 84.11 81.7

(X1, C 16)

Ni"-(9-2-CBPB-(9-Ala (20) ~ Ni"-(9-2-FBPB-(9-Ala (22):

, 2-
N_
N_
(Ni--- C(16) , Ni"-(9-2-CBPB-(9-Ala (20) ~ Ni'-
(9-2-FBPB-(9-Ala  (22)
3.403 A° 3.052 A:

F 22

re
(
)

. N-

2_
(-N=C-)

(S-BPB

98




N1-C(3)-C(23)-C-(24)
ac’,

90’- 20 Ni"-(9-2-CBPB(9-Ala 22 Ni"-(9-2-FBPB-(9-Ala
23 20"

(R-
( a .10):

=)
= Qﬁ_»§\cus)

N(3) &

. 10. Ni"-(S)-2-FBPB-(R)-Ala

2-FBPB 22

24(9-3-FBPB 26 (9-4-FBPB
Ni”

99



3.

)

CH-

[207]:
, 22
2-
Ni”
4
N-
(
+M (0 = 0.337
" NG =052
)
2-

100

22

2-CBPB

Staking

2-FBPB



2-FBPB

, C=N

Nill

Nij-X---

FBPB(9-Ala (22)

(S!R_

2-FBPB
(S)a-
22
( .6 )
( - )
T 96 %
r  2-FBPB
(9-a-
(
):
Ni"-(9-2-
2-FBPB

101



)’ (SR'

2- Cl F 2-
CBPB -~ 2-FBPB

(§-BPB< (§-3,4DMBPB < (S)3-FBPB < (S)-FBPB < (Sp-BrBPB < (S)2-CBPB < (Sp-FBPB

19-36

3.2.

102



1-(3,4-

10

CH-

9-

(35

103

(9-N-(2-
(9-BPB (9-N-(2-

[164,166]:

(R’S)'

(1 150-350

)-1-
)_
(S)-3,4DCBPB

88-92 %

8890 %



1520 )
S-
N-
(CHa)
1)
3.2.1 (S)-

a_

(

) [1-4]:

(ee ~ 97-98 %)

104

(Cl,

Br)



3.2.1.1.

(F, CI,

[208212:

Br

19-36

105

(11C, 18F ,

[9-11]):

- (CHa)

Nill

(Gly, Ala)



/ H R R'
P . RB MU D/NaOH e
4,‘> N .;%Nl ..... r - N-—Nij-.___ M. g

lu”//_ »\ R 25-30 °C "uuu/]—l‘< )\
© @ @ © @ @
(S.5)-37-54
R! = CL R=R? = R3 = H, Ni'l- (§)-2-CBPB-Gly (19); de >97 %%
R! = Cl, R= CHj3, R2 = R3= H, Ni'l- (5§)-2-CBPB-(S5)-Ala (20); +

R! = H, R? = R3 = Cl, Ni''- (5)-3,4-DCBPB-Gly; R3

R = H, R2 = R3= CL R =CH3, Nill- (S5)-3.4-DCBPB-(S)-Ala /azz

R' = C(Hs;CH,, CH,=CH-CH,, 4-F-CcH,CH,, 'R O
3-Br,4-CH;3;0-C¢H;CH,

7
[ o "'T”/l_g \
=< P
H,N OH
(5)-45,46, (5)-55,56 (S)-2-CBPBxHCI (S.R)-37-54
o | (5)-3,4-DCBPBxHCI
4- N-
2-
(9-3,4DCBPB

19~ 20

= Cl, R=R? = R = H, Ra= C¢HsCHo, (S9- (37); R'= Cl, R=R? = R = H, Rg= CH,=CH-CH,,
(S9-(39); R'=Cl, R = R = H, Ro= 4-FCsH4CH,, (S9-(39); R'=Cl, R =R?= R’ = H, Ro= 3-Br-4-
CH30-C6H3CH2, (S9- (40); R =R, = H, R°= R*= Cl, Ro= CeHsCH,, (§9-(41); R =R'=H, R*=
*= Cl, Rg= CH;=CH-CH; (S9-(42); R=R'=H, RR=R*= Cl, R = 4FCH,CH,, (S9-(43; R =
Rl H, = R®= C, R = 3-Br-4-CH3;0-CgHsCHy, (S9-(44); R = H, R' = 3-Br-4-CHz0-CgH3CH,.
(9-(45): R=H, R= 4-F-CeH4CHy, (9-(46); R = CH;, R' = Cl, R* = R = H, R' = C¢HsCH;, (S9-
(47); R = CH;, R'= CI, R? = R = H,R' = CH,=CH-CH,, (S9-(48); R =CH;, R"=CI, R* = R = H,
= 4-FCsH4CH,, (S9-(49); R = CH;, R' = CI, R? = R = H, R' = 3-Br-4-CH3;0-C¢HsCHy; (S9-
(50), R'=H, R*= R*=CI,R = CH;, R' = CgHsCHo, (S9-(51); R*=H,R*=R*=CI,R=CH;, R' =
CH,=CH-CH;, (S9-(52); R' = H, R* = R*=CI, R = CHs, R' = 4-FCsH4CHy; (S9-(53); R = H, R?
= R*=Cl, R = CH, R = 3-Br-4-CHzO-CsH3sCHy, (§9-(54); R = CHs, R' = 3-Br-4-OMeGsHsCH,.

(9-(55); R = CHs, R' = 4FCsH4CH2, (S)-(56):

106



C- - / NaOH = 1/1
(3/1), t = 25°C-
(S9)/(S.R
(%) (%),
1 2 3 4 5 6 7
1 Ni"-(9-2-CBPB-Gly (19) CsHsCH,Br 5 37 97.5/2.5 79,3
2 - CH,=CH-CH,-Br 9 38 98.08/192 | 815
3 -fi- 4-F-CeH,CHZBr 10 39 96.004.00 | 822
4 3-Br-4-CH,O-
“ CH.CHoBT 10 40 96.64/336 | 77,0
5 Ni"-(9-3,4DCBPB-Gly CeHsCH,Br 8 41 97.2/2.8 | 79.3
6 A CH,=CH-CH,-Br 9 42 96.6/3.4 | 77.0
7 i 4-F- CgH,CH,Br 10-12 43 95,52/4,48| 76,1
8 . 3-Br-4-CHs0-
. CHCHBT 10 44 94,99/5,01| 77,5
9 Ni"-(S-BPB-Gly CeHsCH,Br 25 * 88.8/11.2 | 83.4
10 - CH,=CH-CH,-Br 45 * 89.8/10.2 | 79.6
Al
11| N '(S)'Z'C('gg;’ (9-Ala CoH<CH,Br 8 47 968/32 | 77.9
12 -fr CH,=CH-CH,Br 25 48 99901 | 757
13 -fr 4-F-CgH,CH,Br 60 49 99.1/0.9 | 82.7
14 A 3-Br-4-CHs0- 25
CHCIB 50 97.5/25 | 81.2
15 INi"-(9-3,4DCBPB-(S)-0 | CeHsCH,Br 18 51 96,2/3,8 | 74,6
4-
1 2 3 4 5 6 7
16 -+ CH,=CH-CH.Br 27 52 90307 | 747
16 - 4-F- C¢H,CH,Br 60 53 98,3/1,7 | 79,8
17 - 3-Br-4-CH,O-
i CHCHLBr 60 54 97.42.6 | 798
Al
18 Ni"-(S)-BPB-(S)-Ala CeHsCH,Br * 90 89,7/10,3| 76.2
19 -fr 4-F-C4H,CH,Br * 80 89,8/10,2| 81.5
20 - 3-Br-4-CH,O- .
CHCILor 180 90/10 75.0
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(9-BPB

)- | 15
, 3-Br-4-CH;OCHsCH,Br™ 3,0 , 4-F-CgH,CH,Br" 4,0
, CH,=CH-CH,Br* 2,5 CeHsCH,Br=2,5 .
[160, 164]
C- 1
(9-2-CBPB
. (9-BPB< (9-3,4DCBPB < (9-2-CBPB: (S-
BPB (9-2-CBPB
[( S,9/(S,R] 1" 11/1- 991- ),
r (3 )
(5-25[212-214] :
3.2.1.2. (Gly, Ala)
C-
C- , ]
’ N'
( 5):

CeHsCH.Br, 3FCsH,CH.Br, 4
FC6H4CHZBF, 3—Br-4—CH30C6H3CHzBr, 2—BrC6H4CHzBr, 3—BT-C6H4CHzBI’, 4—BI’-C6H4CHzBI',
CH,=CH-CH,Br:
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, o H , R O R
‘\ N~ Ni/., >< + R'Br MUD/NaOH N \N./o/:>4”
f”’”TI T< - R 0, f"”l/ll e "R
Prago= 7 Piygg-e

R!=F, R = R2= R3= H, Ni'l- (5)-2-FBPB-Gly (21); (S’d ?)‘95;7.;104
R!=F, R= CHj;, R? = R? = H, Ni'l- (§)-2-FBPB-Ala (22);
R'=R=R3=H, R? = F, Ni'l- (§)-3-FBPB-Gly (23);

R3
R,;= R; =H, R, = F, R = CHj, Ni'l- (5)-3-FBPB-Ala (24);
R,;= R =R, = H, R; = F, Ni''- (§)-4-FBPB-Gly (25); i o R*
R

R,= R, = H, R; = F, R = CHj3, Ni'l- (5)-4-FBPB-Ala (26): , o R’
7
[N “u

) - 105-110 (S)-2-FBPBxHCI (S:R) - 57-104

(S)-3-FBPBxHCI1
(S)-4-FBPBxHCI1

"R'=F,R=R*=R®=H, R = CgHsCHy, (S9-57; R'=F,R=R*=R*=H, R = 3-F-

CeH4CHy; (§9-58; R'= F,R=R* = R®=H, R = 4-FCsH4CH,, (S9-59; R'=F,R=R*=R*=H,
= CH,=CH-CHy, (§9-60; R'= F,R=R*=R®*=H, R' = 2-BrC¢H4CH,, (S9- 61; R'=F,R=R?
:R3:H R' = 3-BrCsH4CHa, (S9-62; R'= F,R = R* = R* = H, R' = 4-BrC¢H4CH,, (59-63; R'=
F,R=R?’=R®=H, R = 3-Br-4-CHzOC¢HsCH,, (S9- 64; R>=F, R = R = R®*= H, R' = CgHsCHj,
(S9-65 R,=F, R=R = R3 = H, R = 3-FC;H4CH,, (§9-66; R*=F, R=R=R’=H,R = 4-
FCsH4CH,, (S9-67: R=F, R=R =R = H, R = CH,=CH-CH,, (S9-68 R*=F, R=R=R’=
H, R' = 2-Br-CgH4CHy, (S9-69; R*=F, R = R = R3= H, R' = 3-Br-CgH4CHy, (S9-70, R*=F, R =
= R’ = H, R = 4-BrCgH4CHy, (S9-71; R*=F, R = R = R® = H, R' = 3-Br-4-CH;OCsH3CHj,
(S9-72 R=F, R=R=R=H,R = CHsCH,, (§9-73 R*=F, R=R=FR =H,R = 3
FCsH4CHy, (S9-74;, R°*=F, R=R =R*=H, R = 4-FCH.sCH,, (S9-75R’= F, R=R =R’ = H,
R' = CH,=CH-CH,, (§9-76; R®°*= F, R = R = R* = H, R' = 2-BrCgH4CH,, (S9-77.R= F, R= R
= R =H, R = 3-BrCsHsCH,, (S9-78; R®= F, R = R = R* = H, R' = 4-BrCsH4CH;, (S9-79, R®=
F, R =R =R = H, R = 3-Br-4-OCH3;CsHisCH,, S9-(80; R'=F, R =CH3, " = R*=H,R' =
CeHsCHa, (S9-81; R'=F, R =CHs, R* = R® = H, R' = 3-F-CgH4CHy, (§9-82 R'= F, R =CHs, R?
= R*= H, R = 4-FCsH4CH, (S9-83 R'=F, R =CH3, R* = R* = H, R' = CH,=CH-CH, (S9-84;
R'=F, R =CH3, R? = R* = H, R' = 2-BrC¢H4CH, (S9-85 R'=F, R =CH;, R* = R*= H,R' = 3
BrC6H4CH2 (S9-86, R'= F, R =CH3, R?= R*= H, R = 4-Br-C¢H4CH, (59-87; R'= F, R =CHj,
2= R®= H, R = 3-Br-4-OCH3CsHsCH,, (59-88, R°= F, R =CHs, R* = R® = H, R' = CgHsCHb,
(S9-8% R>= F, R =CHjs, R* = R®®* = H, R' = 3-F-CgH4CH, (S9-90; R=F, R =CH3, R' = R®* = H,
R' = 4-FCgH4CH,, (S9-91; R*= F, R =CH3, R' = R®* = H, R' = CH,=CH-CH, (S§9-92 R'= R* =
H, R?= F, R =CHs, R' = 2-BrCgH4CH,, (S9-93, R>= F, R =CHs, R' = R* = H, R' = 3-BrCsH4CH

109



(S9-94 R’= F, R =CHs, R' = R® = H, R' = 4-BrCsH4CH,, (S9-95; R' = R* = H, R>= F, R =CHj,
R' = 3-Br-4-OMeGsHsCH,, (S9-96; R®= F, R =CHjs, R' = R*°= H, R' = CgHsCH,, (S9-97; R°= F,
R=CHs; R'=R* = H, R = 3F-CsHsCH,, (S9-98 R*= F, R =CH3, R'=R*=H, R = 4
FCsH4CHy, (S9-99; R' = RP = H, R’= F, R =CHs, R' = CH,=CH-CH, (S9-100 R' = R* = H,
R’= F, R= CHs, R' = 2-BrC¢H4CH, (S9-10L R’= F, R = R* = H, R =CHs, R' = 3-BrCsH4CHy,
(S9-102 R*=F, R = P = H, R =CHjs, R = 4-Br-C¢HsCH,, (§9-103 R* =RP°=H, R=F, R =
CHs, R = 3-Br-4-OMeGsHsCH,, (§9-104 R= H, R = 3-Br-CgH,CH.Br, (9-105; R =H, R = 4-
Br-CsH4CH.Br, (9-106; R = CHs, R = 3-F-CgH4CH,Br; (S)-a-Me-3-FPhel07; R = CH;, R = 2-
Br-CsH4CH.Br; (9-a-Me-2-BrPhel08; R = CH;, R = 3-Br-CgH4CH,Br, (9-109; R = CH;, R = 4-
Br-CsH4CH,Br; (9-110:

56

C_
- /NaOH = 1/1, t = 25°C-

(S9/(S,R

(%), (‘%;),

1 2 3 4 5 6 7
1 | Ni"-(S)-2-FBPB-Gly (21) CoHsCH,Br 3 57 98.5/1.5 | 80.0
2 i+ 3-F- CeH,CH,Br 5 58 98.8/1.2 | 76.9.
3 i+ 4-F- CgH,CH,Br 10 59 98.1/1.9 | 815
4 - CH,=CH-CH,-Br 9 60 96.6/3.4 | 81.1
5 -0- 2-Br- CeH,CH,Br | 8-10 61 96.7/3.3 | 89.3
6 -0 3-Br- CeHCH,Br | 45 62 95.7/4.3 | 76.4
7 -0 4-Br- CsHCHBr | 6-7 63 95.0/5.0 | 77.5
8 - 32;?;':;?’ 68 64 97.2/2.8 | 82.2
9 | Ni"«(9-3-FBPB-Gly (23) CoHsCH.Br 10 65 96.0/4.0 | 78.5
10 i 3-F- CH.CH.Br | 1012 66 97.9/2.1 | 78.1
11 i+ 4-F- CH,CHBr | 1012 67 95.5/4.5 | 76.1

5_
1 2 3 4 5 6 7




12 -f+ CH,=CH-CH,-Br 8 68 98.8/1.2 | 77.8
13 -fi 2-Br- CgH,CH,Br | 2527 69 95.7/4.3 | 82.5
14 -fi 3-Br- CgH,CH,Br | 1518 70 94.2/5.8 | 79.0
15 -fi 4-Br- CeH,CH,Br 6-7 71 93.0/5.0 | 72.3
N 3-Br-4-CH;0-
16 - C.H.CHLBY 7-9 72 96.8/3.2 | 73.3
17 | Ni"-(S)-4-FBPB-Gly (25) CsHsCH.Br 5 73 97.5/25 | 78.0
18 -0 3-F- CgH4CH,Br 9-11 74 98.7/1.3 | 72.7.
19 -0 4-F- CgH4CH,Br 13 75 98.9/1.1 | 78.0.
20 -0 CH,=CH-CH,-Br 10 76 95.0/5.0 | 79.2
21 o 2-Br- CgH,CH,Br | 24-25 77 93.8/6.2 | 77.9
22 o 3-Br- CgH4CH,Br 45 78 94.5/45 | 78.4
23 -0 4-Br- CgH4CH,Br 6-7 79 94.8/4.2 | 80.1
. 3-Br-4-CH,O-
24 -0 C.H.CHLBY 6 80 96.4/3.6 | 78.6
25 Ni"-(S)-BPB-Gly CsHsCH,Br 25 * 88.8/11.2| 83.4
26" -fi CH,=CH-CH,-Br 45 * 89.8/10.2| 79.6
27 Ni"-(S)-2-CBPB-Gly CsHsCH,Br * 97.2/2.8 | 79.3
28 - CH,=CH-CH,-Br * 96.6/3.4 | 77.0
), ;25-28- °
[164,166]:
6
C-
/NaOH = 3/1,t = 25-50°C-
. |(S,9)/(S,R ,
) ( )| ©).” (%),
2 3 4 5 6 7
Al
Ni '(S)'Z'F(BZ'Z)B(S)'A'a CeHsCH,Br 81 6 98.2/1.8 | 79.3
-fi 3-F- CsH4CH,Br 82 22-25 | 98.6/1.4| 77.1
-fi- 4-F- CgH,CH,Br 83 1820 | 95.8/4.2 | 78.4
-fi CH,=CH-CH,Br 84 15 99.0/1.0 | 835
-fi- 2-Br-CsH3CH,Br 85 25 95.1/4.9 | 85.2
-fi 3-Br-CsH3CH,Br 86 7580 | 95.5/45 | 79.6
-fi 4-Br-CgH3CH,Br 87 100105 | 94.5/5.5| 71.1
~ 3-Br-4-CH,0-
- 88 20 94.1/59 | 76.8
CeHgCHQBr
6-
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1 2 3 4 5 6 7
Al
9 | Ni '(S)'?"F(BZ'Z)B(S)'A'& CoHsCH;Br 89 25 | 93.3/6.7| 785
10 - 3-F- C¢H,CH,Br 90 27-30 | 95.6/4.4| 74.7
11 - 4-F- C4H,CH,Br 91 33 96.3/6.7 | 76.0
12 - CH,=CH-CH,Br 92 25 92.7/7.3| 802
13 - 2-Br-C¢H;CH,Br 93 3540 | 93.7/6.3| 68.1
14 - 3-Br-C¢H;CH,Br o4 79-83 93.5/6.5| 78.6
15 4-Br-CgHsCH,Br 95 107-110 | 94.0/6.0 | 75.4
. 3-Br-4-CH,0O-
16 - C.H.CHLBI 96 30 92.2/7.8 | 79,2
Al
17 | Ni '(5)'4'F(52F6’)B(S)'¢ ! CeH-CH,Br 97 1820 | 96.2/38| 77.3
18 - 3-F- CqH,CH,Br 98 25 95.8/4.2 | 76.3
19 4-F- C¢H,CH,Br 99 2527 | 96.8/3.2| 79.1
20 - CH,=CH-CH,Br 100 2325 | 93.7/6.3| 814
21 - 2-Br-CgHzCH,Br 101 4045 | 93.3/6.7 | 66.4
22 - 3-Br-C¢HsCH,Br 102 81-86 95.5/45 | 82.3
23 4-Br-CgHsCH,Br 103 104109 | 94.8/5.2 | 79.8
R 3-Br-4-CH,0O-
24 - C.H.CHLBI 104 27 93.2/6.8 | 80.4
25 |Ni"-(9-2-DCBPB(9-¢ | CsHsCH,Br * 18 96.8/3.2 | 77.9
26 - 4-F- CgH,CH,Br * 25 96.1/3.9 | 80.1
_N 3-Br-4-CH,0O- .
27 - C.HCHLBI 60 927/7.3 | 81.2
28 - CH,=CH-CH,Br * 60 08.2/1.8 | 73.4
29 | Ni"«(9-BPB(9-0 | a CeH=CH,Br * 4550 | 89.7/10.3| 76.6
30 - 4-F-C¢H,CH,Br * 60 89.8/10.2| 78.1
37 - 3-Br-4-CH;O-CsH;CH,Br * 55-60 90/10 | 82.3
32 - CH,=CH-CH,Br * 3540 | 86.4/13.6| 80.4
), 3,0 4-F-C¢H,CH,Br
4.0
)_ .
)
[164-166]:
4 5-
(Gly, Ala)
C_
. NaOH-
4, 5, 6
BPB 3,4DCBPB
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Cl F )

Ni"-(9-2-
CBPB-Gly Ni"-(9-2-FBPB-Gly ,

ee > 97 %

" 310 ( .4 1,27 11-
14, . of 1,27 6-8, .6 1-4):
' (S9-BPB
Ni”
19, 21, 23, 25
C-
37-44  5578: -
(Si0,,CHCL-CH3;COOGHS,
1:3),
(e9
(
):
1H , N-
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~50

%

19, 21, 23, 25
(S.S ~ SR
(S- (S.9
(37-44, 5578): :
(S-BPB
19 21
, 21
Ni"-(S)-BPB-Gly
10-30
(S.9
),
(S’S'

97 %
. Ni"-(9-2-FBPB-Gly

(S.§

(CLF )

37-44 57-80

114

255440 .

2-3
90 %

3-25

1H
(S’R'



[SiO,,CHCL-CH;COOGHSs, 1:2],

( ): 37-44, 57-80
a_
589 -
(9-BPB ( 4)
9-
(S!S'
(R)-
(SR- [164, 166]
589
(S.9- "(9-0
19, 21, 23, 25
( / - 1:1):

- Ni"-(9-2-CBPB-Gly 19 21

" (S9/(S.R 'H

/ - 1/1.5

115



| Ni"-(9-2-CBPB-Gly 19  Ni"-(S9-2-FBPB-Gly

21
(
re S/
) -
, Ni"-(9-2-CBPB-Gly 19 Ni"-(9-2-FBPB-Gly 21
(9-a-
- (9-a- -
[204, 207, 21%:

Ni"-(9-2-CBPB-(9-Ala 20, Ni"-(9-2-
FBPB(9-Ala 22, Ni"-(9-3-FBPB-(9-Ala 24 = Ni"-(9-4-FBPB-(9-Ala 26

C-
a- a- [209-
213): / NaOH, v ¢ 7 KOH,

ved NaH CHsCN/NaOH ,

, 4550 °C

/' NaOH 4550 °C-
[SiO,, CHChLICHsCOCH;,  5:1],
(S9-" (SR)-

a- a-
(SS-" (SR)- . (9-
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(S9-

(S9-" (SR)-
( 4, 47-50, 5, 81-104)
( .4, 11-14, . & 1-22)
(Si0,, CHClk-CH3;COCH;, 1:2)
( )
4 5
20, 22, 24, 26
(S9-" (SR-
( )
81-104
a-
589
81-104
(SS-
. 5

Ni"-(9-BPB-(S-Ala ~ Ni"-(9-3,4DCBPB(9-Ala

Ni"-(9-BPB-(S)-Ala
117



Ni"-(9-4-FBPB-(9-Ala, Ni'-(9-3-FBPB-(9-Ala, Ni'-
(9-3,4DCBPB-(9-Ala ~ Ni"-(9-2-CBPB-(9-Ala

[(S,9/(S,R] ro11/1- 99/1:

CH3;OH- 2N HCI_

H,0/C,HsOH (1/1) [160,164]:

(90-95 %)
4-6

, C-

20, 22
4550 °c

3.2.1.3. (Gly, Ala)
C-

C- N-
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( 6):
C6H5CHzBr, 2-F-C6H4CHzBr, 3-F-C6H4CHzBr, CH2=CH-CHgBr, 3,4-

Cl,CeH3zCH,Br:
6
2
Rl R R3 Rl R3
0O '
! O~ H RX

/r lllf\h\-N\ ©"R NUD/NaOH

—\ o 20-45°C

Pé <o

R'=Br, R=R? =R? =H, Ni''-(S)-2-BrBPB-Gly (27);
R!'=Br, R = CH;, R? =R> = H, Ni''(S)-2-BrBPB-(S)-Ala (28);
R!=R=R3=H, R2 Br, Ni''-(S)-3-BrBPB-Gly (29);

R'=R3=H, R= CHj;, R?>= Br, Ni''-(S)-3-BrBPB-(S)-Ala (30) kre ksi
R!' =R?=R=H, R? = Br, Ni''-(5)-4-BrBPB-Gly (31); 7 N
R'=R? =H, R = CH;, R*=Br, Ni''-(S)-4-BrBPB-(S)-Ala (32):
R2
2 1
' R! R R R R3
Ry COOH
H3C (S):::: Y
o—-c LR
2 R
N--i..
(S)-141,142 - N-Ni 1}\)\a§ "CH,

SN Nor T A
. E )\Ph E) Ph
(92 DeBPBAiCl ° S "

(S)-4-BrBPBxHCI (5.5 (111-140) (S.R)

R'= Br, R= R= Rs= H, R' = GHsCH,, (S,9-111; R'=Br, R = R= R’*= H, R= 2-F-C¢H4CH,, (S,S)
112 R'=Br, R = R= R®= H, R' = 3F-CgHsCH,, (S,.3-113 R' =Br,R=R=R*=H, R' =
CH,=CH-CH,, (S,9-114 R* = Br, R = R= R*= H, R' = 3,4Cl»-C¢H4CH,, (S,3-115 R'= R=R’=
H, R* = Br, R' = GHsCHy, (S,9-116 R'= R= = H, R = Br, , R' = 2F-CgH4CH,, (S,9-117 R
=R=R=H, R=Br, R =3F-CgHsCH,, (S9-118 R' = R= R*=H, R = Br, R' = CH=CH-CH,
(S,9-119 R*=R=R=H, R, = Br, R' = 3,4Cl»-CsHsCH,, (S,3-120 R' =R =R =H, R =Br, R’
= CeHsCHy, (5,9-121; R"=R =R = H, R = Br, R' = 2FGH4CH,, (5,9- 122 R'=R =R = H,
R®= Br, R' = 3FCsH4CH,, (S,9-123 R'= R = R = H, R' = CH=CH-CH,, R* = Br, (S,9-124 R
=R =R =H, R=Br, R =34Cl-CsHisCH,, (S,9-125 R'= Br, R = CH, R°=R’=H, R' =
CeHsCHs, (S,9-126 R'=Br, R = CH, R*=R’=H, R' = 2F-C¢H4CH,, (S,9-127 R'= Br, R = CH,
R’=R%=H, R' = 3F-C¢H4CH,, (S,9-128 R' = Br, R = CH, R*=R*=H, R' = CH=CH-CH,, (S,9-
129 R'= Br, R=R’=H, R' = 3,4Cl»-C¢H4CH,, (S,3-130 R'=R’-=H, R”= Br, R = CH, R' =
119



CsHsCHa, (S9)-131; R'=R*=H, R= Br, R = CH, R' = 2F-C¢H4CH,, (S,9-132 R'=R*=H, R= Br,
R = CH, R' = 3F-CgH4CH,, (S,9-133 R'=R’=H, R*= Br, R = CH, R' = CH=CH-CH,, (S,9-
134 R'=R*=H, R, = Br, R = CH, R' = 3,4Cl»-CsH4CH,, (S,3- 135 R'=R’=H, R = CH, R®= Br,
R' = GHsCH,, (S,3-136, R'=R*=H, R = CH;, R’= Br, R' = 2F-CgH4CH,, (S,9-137 R*=R’=H, R
= CHs, R= Br, R' = 3F-CgH4CHy-, (S,9-138 R'=R’=H, R = CH, R*= Br, R' = CH=CH-CH,
(S,9-139 R'=R?=H, R = CH, R*= Br, (S,9-140 R' = 3,4CI,CHsCH, (9)-141; (S-142

6-
(Gly, Ala) C-
(ee > 95 %)
2-BrBPB 27, 28
[214, 215: , :
Ni"-(9-2-BrBPB-Gly Ni"-(9-2-BrBPB-(S)-Ala (

Cl, F

C-
- , /INaOH = 1/1,t =25°C-
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(S9/(S,R
6 (o6,

1 Ni"‘(s)‘z('g)BPBG'y CeHsCH,Br 2628 | 111 98.0/2.0 | 80.0

2 7 O.F- CHCHBr | 2527 | 112 97.8/2.2 | 76.2

3 7 3F- CHCHBr | 2022 | 113 97.6/2.4 | 815

4 “ CH,=CH-CH,-Br | 25 114 96.6/3.4 | 75.0

5 > 3,4CLCH,CHBr | 1520 | 115 96.7/3.3 | 82.3

6 Ni"'(5)'3('2“5r)BPE’G'y CoHsCH,Br 4548 | 116 97.3/2.7 | 68.1

7 7 O.F-CH.CHBr | 4446 | 117 96.6/3.4 | 62.6

8 7 3F- CHCHBr | 4042 | 118 97.4/3.6 | 65.8

9 i CH,=CH-CH,Br | 4044 | 119 96.3/3.6 | 65.0

10 i 3,4CLCH,CHBr | 4349 | 120 95.7/4.3 | 61.3

11 Ni"'(s)"‘('sBlr)BPE’G'y CeHsCH,Br 5053 | 121 96.0/4.0 | 61.0

12 > O.F- CH.CHBr | 4547 | 122 96.6/3.2 | 58.6

13 > 3F CH.CH,Br | 4446 | 123 97.0/13.0 | 62.4

14 > CH,=CH-CH,Br | 4549 | 124 96.6/3.4 | 75.0

15 > 3,4CLCH,CH.Br | 5253 | 125 96.7/3.3 | 72.9

16 Ni"-(S-BPB-Gly CeH=CH,Br 25 * 88.8/11.2| 83.4

17 > CH,=CH-CH,Br | 45 x 89.8/10.2| 79.6
)
* 16, 17,

, Ni"-(9-2-
BrBPB-Gly
a
, 3- 4-
2931 , a
(ee~ 90%), a
8
C-
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/NaOH = 3/1,t = 45-50°C-

(S,9/(S,R ,
) ( ©),” | (%), ’
|l
1 |Ni ‘(S)‘Z‘Br(';gp)B(S)‘A'a CoH:CH,Br 126 225 | 97.5/36| 52.2
2 S 2-F- CeH,CH,Br 127 230 | 97.1/39| 598
3 T 3F- C:H,CH,Br 128 230 | 96.3/3.7 | 64.0
4 iy CH,=CH-CH,Br 129 260 | 97.7/2.3 | 493
5 T 34 ClLCH,CH,Br 130 240 | 94.7/5.3 | 60.4
A
g |Ni '(5)'3'32353(5)'”& CeH-CH,Br 131 480 | 91.5/85| 41.2
10 s 2-F- CaH,CH,Br 132 500 | 92.6/7.4| 56.3
11 Iy 3F- CcH,CH,Br 133 420 | 92.3/7.7 | 60.0
12 I CH,=CH-CH,Br 134 540 | 94.7/53 | 452
13 Iy 3 4 CLCH.CH,Br 135 600 | 935/75| 591
Al
17 [N ‘(3)‘4'Br(§53(57'¢ ! CeH-CH,Br 136 660 | 95.0/5.0| 54.2
18 ry 2-F- CaH,CH.BI 137 630 | 91.1/89 | 59.2
19 3F- CeH,CH,Br 138 710 | 91.3/8.7 | 63.0
20 I CH,=CH-CH,Br 139 575 | 93.4/6.6 | 49.1
21 iy 3 4 ClLCoH.CHBr 140 860 | 93.7/7.3 | 60.4
27 | NI"(9-BPB(9-0 | a CeH-CH,Br > 4550 | 89.7/10.3| 76.6
23 - 4F-CoH,.CH,Br * 60 | 89.8/10.2| 78.1
27 -y 3-Br-4-CH:O-CoH,CH,Br * 5560 | 90/10 | 823
) 3.0 , 3-FCsH.CH,Br" 4,0
).
)l
*) [164-166]:
8-
28 30, 32
BPB
C_
(4-10
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[(S-2-BrBPB, (§-3-BrBPB, (9-4-BrBPB)

Ni2+
C' ] ]
(ee = 9295 %),
(U= 3575 ), Ni"-(9-2-
BrBPB-Gly (27)
a_
3.2.1.4
C-
C' H
N-
- - (CHa)
CeHsCH.Br, 4-F-
CeH4CH,Br, 3-Br-4-O-CHs-CgH3CH,Br, CH,=CH-CH,Br:
(Gly, Ala) C-
NaOH , / T1:1
33
/ T 3/1
4550 °C 34
7-
5
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/ H ) !
25-50 °C "=

(S,S) - 143-150
de >95 %

, /O/:>,R'
r& f,FN";fNi """" R

on  EOHHO0=L:I ””/]_ »\
Ny

(S)-3,4-DMBPBxHCI1 (S,R) - 143-150

R = H, R! = R? = CH; Ni"'- (5)-3,4-DMBPB-Gly (33)
R= CHj;, R;= R, = CH;, Ni'- (5)-3,4-DMBPB-(S)-Ala (34)

R'= R?= CHs, R = H, R' = CeHsCHy, (S9-143 R'= R?= CHs, R = H, R' = 4-F-C¢H4CHs, (S9-
144 R'= R?*= CHs, R = H, R = 3-Br-4-O-CH3-CsHiCHy, (S9-145 R'= R°= CH;, R=H, R' =
CHy=CH-CH;, (S9)-146 R;= R;= R = CHs, R' = CgHsCHy, (S9-147: Ri= R;= R = CHs, R' = 4-F-
CsH4CHz, (S9-148 R'= R?*= R = CHs, R’ = 3-Br-4-O-CHs-CsH3sCHy, (S9-149 R'= R?>= R = CHj,

R' = CH,=CH-CH,, (S,9-150

143150
589 -

143150
(S9

33 34

(S9-BPB

124



/NaOH = 1/1(3/1), t = 25-50°C

(S9/(S,R
%), | (%),
)
il _
1 | N 3’(4,;)2;\:'5'336'3’ CoHeCH,Br 45 143 | 96.0/4.0 | 80.0
2 - 4-F- CgH,CH,Br | 40-42 144 95.8/4.2 | 76.9.
- 3-Br-4-CH;0-
3 - C.H.CHBY 5860 145 95.2/4.8 | 76.1
4 e CH,=CH-CH,-Br | 3840 146 96.6/3.4 | 81.1
Ni"-(S)-3,4-DMBPB-(9-
5 Ala (34)) CsHsCH,Br 3840 147 95.0/5.0 | 73.7
6 - 4-F- CgH,CH,Br | 4550 148 96.8/32 | 77.4
R 3-Br-4-CH;0O-
7 - C.H.CH,Br 50-55 149 95.5/4.5 | 75.3
- CH,=CH-CH,-Br | 30-32 150 98.8/1.2 | 76.2
" | Ni"-(9-BPB-Gly CsHsCH,Br 50-52 - 88.7/11.3| 83.0
10 O 4-F- CgH,CH,Br | 5557 - 90.0/10.0 | 72.7.
] A 3-Br-4-CH;0-
11 -0 C.H.CHBI 65-70 - 92.6/7.4 | 78.0.
12* -0 CH,=CH-CH,-Br 10 - 95.0/5.0 | 79.2
13* Ni"-(9-BPB-(9-Ala CsHsCH,Br 4550 - 88.2/11.8 | 84.2
14 -0 4-F- CgH,CH,Br | 5052 - 89.8/10.2| 78.1.
* N 3'Br_4_CH30'
15 - C.H.CH,BI 60-65 - 90.0/10. | 82.3
16 s CH,=CH-CH,-Br | 41-43 - 89.1/10.9| 79.2
) .
. ; ) 7o)
/ NaOH = 1/1 25 °C- ©)
r / NaOH = 3/1 4550°C- ).
9-16-
9- , N-
3.4
33
34 :
(ee ~90
%), (4550 ),
BPB
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[200,201]
143150

, Ni"-(9-3,4DMBPB-(S)-Ala

Ni- ( -

4/1 -
, Ni"-(9)-2-CBPB-(9-Ala

(Cl, F, Br)
(CHy)
Ni"

: (9-2-FBPB
21~ 22 -

Ni"-(9-2-CBPB-Gly 19  Ni'"-
(S)-2-CBPB-(9-Ala 20

(F, C)
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[C]x10™2 mol/l

=
(o)}

[uny
SN

[uny
N

[any
o

(9-BPB

( .117 12)[216):

| |
¢ Ni-2-F-BPB-Gly //
/
m Ni-2-CI-BPB-Gly // /
A Ni-BPB-Gly
P /I{* =
/ / ’
8 yd o
/ :
6 / /1/'/ a
4 / Pal
/ A
5 ] 7/
0 1=
0 2 4 6 8 10 12 14 16 18 20
t, min
.11 N- A 2-
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N
o

| | _—
18 o Ni-2-F-BPB-(S)-Ala s
16 ® Ni-2-CI-BPB-(S)-Ala 5 /‘/
» Ni-4-F-BPB-(S)-Ala .
_ a Ni-3-F-BPB-(S)-Ala —]
212 e Ni-BPB-(S)-Ala ”
%10 5
i 8 / a
.L_). Ay
6 // % /.//‘//'
S =
) /) 7 a /C/
2 A‘/
A
0 10 20 30 40 50 60 70 80 90
t, min
in 12 N- 2-

r 0.5 CD;0OD- 2x10°
3x104 -BuOK ( ) 0.05 0.5N
DABCO ( )

(BPB)
( .117 12
: C-
a_
S& - L]
N-
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22

[204, 207]

): (S-2-CBPB

(ee >97 %), (S9-2-FBPB

22

2-
3.1.2, 6 )
: 2-
2-
: (9-2-CBPB
CH-
: a- a-

129

21

C-

(ee > 96 %):

(9-a-



(9-a- 2 £

3.211 - 3.2.1.4.

(9-2-CBPB,  ©-2-FBPB,  ©-3.4DMBPB,  (9-2-BrBPB
(Gly, Ala) C-

3.2.2 (R)-

9-

Ni”
(R)- a-

(R)-

(R)-

(9-2-CBPB, ©)-2-FBPB, (9-2-BrBPB

Ni”
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Na[ 1-? -
¢ 4550 °C i
8_

, (6]
R'Br N / Ph
--N
BN NN . WD/ NaOH N :
_____ - R)AR
AN 25-50 °C w AN
(6] \o R

X X 0

(R,R)-151-172 *:A

de > 94 % ol <

=AY

&l
Ni'-(R)-2-CBPB-Gly (19); (R)-2-CBPBxHCI .
Ni'-(R)-2-CBPB-(R)-Ala (20); (R)-2-FBPBxHCI T

Ni''-(R)-2-FBPB-Gly (21); (R)-2-BrBPBxHCI

Ni'l-(R)-2-FBPB-(R)-Ala (22);
Ni'-(R)-2-BrBPB-Gly (27);

R O
Ni'"-(R)-2-BrBPB-(R)-Ala (28) R)
R OH

NH,
(R)-173-176

EtOH: H,0

 R=H, R' = CHCH=CH,, X= Cl, (R,R-151; R =H, R' = 2BrCsH.4CH,, X= Cl,
(R,R-152 R=H, R'= 3BrCsH4CH,, X= Cl, (R,R-153 R=H, R'= 4BrC¢H4sCH,, X= Cl, (R,R- 154
R =CHs, R'= CHCH=CH,, X= Cl, (RR)-155 R =CHs, R'= 2BrCgH4CH,, X= Cl, (R,R-156, R =
CHs, R'= 3BrCsH4CHa, X= Cl, (R)-157; R =CHjs, R'= 4Br-C¢H4CH,, X= Cl, (R,R}158 R=H, R'=
CH,CH=CH,, X= F, (R,R-159 R=H, R'= 2BrCeH.CH,, X= F, (R,R-160 R = H, R'= 3
BrCeHsCH,F, X =F (R,R-161 R = H, R'= 4BrCsHi,CH,, X= F, (R,R-162 R = CHs, R' =
CH,CH=CH, X= F, (R,R-163 R =CHs, R'= 2BrC¢HsCH,, X= F, (R,R-164 R =CHs, R' = 3
BrCeHsCH,, X= F, (R,R-165 R = CHs, R'= 4BrCeH,CH, X= F, (R,R-166 R = H, R' =
CH,CH=CH,, X= Br, (R,R-167 R =H, R'= 2FC¢H4CH,, X= Br, (R,R-168 R =H, R'= 3F-
CeHaCHy, X= Br, (R,R-169 R =CHs, R' = CH,CH=CH, X = Br, (R,R-(170; R =CHs, R' = 2
FCsH4CH,, X= Br, (R,R-171; R =CHs, R' = 3FCsH4CH,, X= Br, (R,R-(172); R= H,R'= 3BrPh,
(R-173 R= H,R'= 4BrPh, (R-174 R= CH,, R'= 3BrPh, (- 175 R'= 4BrPh, (R)- 176
(RR)- (RY-

(R)-
131



C(

2-CBPB

Ni”

10-

(R)-

(R)-3-Br-U-
, (R)-2-F-
, (R-3-F-U

(CHClsi CHsCOCH; 3:1)

(9-2-FBPB

(R)-3-Br-

 (R-3F-

(CHClsi CHsCOCH; 1:3,

(R1R)' (R1S)'

H

(S9-
(R-2-FBPB ~ (R)-2-CBPB
(R,R)- .
(RR)-
(89- (SR
3.2.1.23.2.1.4:

132

(R)-4-Br-
(R)-3-Br-U-
, (R)-2-F
(RR)-

Sio,

(9-

(RS-

10



C-

: /NaOH 1/1 ( 3/1)

(RR/I(R,9| (%),

(%),

1 2 3 4 5 6 7
1 Ni"-(R)}-2-CBPB-Gly (23) | CH,=CH-CH,-Br | 9-10 151 98.5/1.50 | 80.0
2 -0 2-Br- CgH,CH,Br | 17-18 152 | 97.25/2.75| 85.5
3 -0 3-Br- CgH,CH,Br | 21-23 153 96.8/3.2 87.3
4 -0 4-Br-CgH,CH,Br | 21-22 154 98.0/2.0 80.1
5 | Ni"-(R)-2-CBPB-(R)-Ala (24) | CH,=CH-CH,-Br | 1820 155 | 98.40/1.60| 82.2
6 -0 2-Br- CgH,CH,Br | 2831 156 97.3/2.7 84.6
7 -0 3-Br- CgH,CH,Br | 24-26 157 | 96.75/3.25| 87.3
8 -0 4-Br-CgH,CH,Br | 27-29 158 | 97.18/2.82| 78.5
9 Ni"-(R)}-2-FBPB-Gly (29) CH,=CH-CH,-Br | 89 159 | 98.40/1.60| 80.0
10 -0 2-Br- CgH,CH,Br | 1517 160 | 97.35/2.65| 85.5
11 -0 3-Br- CgH,CH,Br | 20-22 161 | 96.75/3.25| 87.3
12 -0 4-Br-CgH,CH,Br | 1820 162 98.0/2.0 80.1
13 | Ni"-(R)-2-FBPB-(R)-Ala (30) | CH,=CH-CH,-Br | 1517 163 98.6/1.4 82.2
14 - 2-Br- CgH,CH,Br | 27-30 164 97.8/2.2 84.6
15 -0 3-Br- CgH,CH,Br | 23-25 165 96.70/3.3 | 87.3
16 -0 4-Br-CeH,CH,Br | 2528 166 | 97.18/2.82| 78.5
17 Ni"-(R)-2-BrBPB-Gly (35) CH,=CH-CH,-Br | 52-54 167 89.6/10.4 | 57.9
18 o 2-F-CeH,CH,Br | 5658 168 90.3/9,7 60.2
19 o 3-C¢H,CH,Br 5557 169 90.0/10.0 | 61.3
20 | Ni'-(R)-2-BrBPB-(R)-Ala (36) | CH,=CH-CH,-Br | 60-62 170 91.1/8.9 64.3
21 o 2-F-CsH,CH.Br | 6570 171 92.0/8.0 59.7
22 o 3-FC¢H.CH.Br | 6873 172 88.8/12.2 | 61.1

10-
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1 2 3 4 5 6 7
23 Ni”-(R)-BPB—GIy CH,=CH-CH,-Br | 4547 * 89.8/10.12 79.6
24 Ni"-(R)—BPB(R)-AIa CH,=CH-CH,-Br 120 * 89.8/10.12 79.6
)_ ; ). Lk
: 4550 °Ci
/NaOH = 3:1
(R)-BPB
(R)-BPB
(R)-Z-FBPB - (R)-Z-CBPB
(R!R)-
96 %-
(R)-2-BrBPB
(R-BPB -
N-
Si
CH-

(R)-2-FBPB ~ (R)-2-CBPB

134



.13

Si-

,—yp re
\ V. [

\z.z 3 ’—CH3

. 13. Ni"-(R)-2-CBPB-(R)-Ala
Si
151-172
(S-a-
(R)-

135

<4
Q <

hwpdwyniLd

(RR‘

Ni"-(R)-2-CBPB-(R)-Ala

@D
H,C
Br
H,C
Br

173176



(9-2-FBPB (9-2-CBPB
(9-, (R-
a_
: N-
3,4
C-

(ee> 97 %, U= 5-30

3.2.3.

[217-220]:

)

(S-BPB

3,4



[220];

(S-
Ni”

(S-BPB

(R)-

9-

Ni"-(9-2-CBPB-Gly 19, Ni"-(9-2-FBPB-Gly 21, Ni"-(9-2-BrBPB-Gly 27

BPB
( r CH;ONa)
b_ ?_a_
( CoHs)sN)"
-a-y b-
(R)-
-a- (SR)-
[160,217, 219
~  Ni"-(9-3,4DMBPB-Gly 33
R- " O
208]:

137

b- -a-

[204, 205, 207,

3 -4

r 47 N CH30Na (C2H5)3NZ



CHCls1 CHsCOCH;, 5:1) H

(SR)- (S9-

(4.7 N CH3;ONa)

589

9-

GG dz

[(20 x 30

589

[a]D25

138

(SIC,,

177-196

, = SIO,, CHCI3(CH;)CO, 1:3)],

(R)-
(C2Hs)aN



R
47N CH;0Na , /0 ?) CH(R)OH
‘>N"‘“Ni~~.. “, HO_ O
> b 7

R} y
”””'/]_ \ i INHCI
i R? 0 > K,2x8H" )
/ 1 H —> HO(R)HC NH,
O —
/ RCHO EtOH:H,0-2:1
NN “y > (S,R)- 177-192 — (R)-193-196
- H
T e e
O
g o X
UndwbipuGtin 19, 21, 27, 33 / y H o o
—_ T P 2NHC]
E6N A‘>N N — K H (S)T
"y CH(R)OH ""//NH
p //_ )\ Eonm0-21  HORHC 2
—
(5)-193-196

(S,8)-177-192

rR'=Cl,R>=R*=R=H, (SR)- 177, (§9-177: R'= Cl, R>= R* = H, R= CHj, (S,RS)
178 (SSR)-178 R' = Cl, R?>= R® = H, R= 3-Br-4-OMeGsHs, (SR9-179, (SSR)- (179) R'=
R’= R®=H, R= 4OMeGsH.,, (SR,S-180, (SSR)-180
R'=F, R*=R®=R=H, (SR)-181, (§9-181; R'=F, R*= R*=H, R= CHs, (SR,9-182,
(SSR)-182 R'=F, R*= R® = H, R = 3-Br-4-OMeGHs, (SR9-183 (SSR)-183 R'=F, R*=R®
= H, R= 40MeGH., (SR9-184 (SSR)-184
R'=Br,R>=R*=R=H, (§9-185 R'=Br, R*= R®*=H, R=CHjs, (SS9 -186 R'=Br, R*=R®=
H, R = 3-Br-4-OMeGsHs, (SS9-187 R*=Br, R*= R®= H, R= 4OMeGH,4, (559-188
R= R;=H, R,=R3=CHjs (SR)-189(S9-189 R;=H, R= R,=R;= CH3, (SR.9- (190), (SSR)-(190)
R'=H, R?= R®= CH;, R = 3-Br-4-OMeGHs, (SRS- 191, (SSR)-191 R' =H, R*=R®*=CH3, R
= 40MeGHs, (SR9-192 (SSR)-192 R = H, (R)-193), (9-193 R = CH;, (R,9-194 (S,R-194
R = 3-Br-4-MeOGsHs, (R9-195 (SR)-195 R = 40MeGiHs, (RS- 196, (SR)- 196

Ni"-(9-2-BrBPB-Gly  (27)
(CHs% Na)

b- -a- (S9-
(SR)-

139



(S9-

, 27 N-
2- Br
C-
( 7, 6-10 .8 1-5);
(ee > 95 %,
28220 ) N-
2- Br-
19, 21, 20, 22 (ee > 97 %,
r5-30 ):
, b-(4- ) b-(3- -4-
) 178 182, 186, 179,
180, 18, 184, 187, 188 b-
1H ’
(S-BPB
Ni”
[204, 207, 208} ,
b- > (R)-
, pro-S
d® Ni®*
H
b-CHs;
, (S-
: b-(4- ) b-(3- -4-
) H

178 182, 186, 179, 180, 183, 184, 187, 188 -
b-

140



7.2 p.p.m.

(2R39)],

H

183,

[(S-

184, 187,

H

9-

188

(2S3R)]:

(e9)

141

1.1-1.12° .
r7.1-

r1.721.8°.7.179, 180" 74-7.8

H
b-
[(R)-
r (,La_
H
(
N-
( .11):
11



CH3OH- , 4.7 N CH;ONa- , T=25-30°C-
b - -a-
( ) _ eel ]
(%) | (%),
1 | Ni"-(9-2-CBPB-Gly (19) (CH.0), 177 90 (R)-Ser 973 | 72
2 fi-fi CH4CHO 178 120 (R)-Thr 92.7 65
- 3-Br-4- (R)-b-(3-Br-4'-
3 fi-fi OMeGH,CHO 179 | 95100 OMeGHo)Ser 91.8 | 68.8
- ] (R)-b-(4-OMe
4 f-f 4-OMeGH,CHO | 180 | 95100 CHo)Ser 83.6 | 63.8
5 | Ni"-(9-2-FBPBGly (21) (CH;0), 181 | 7580 (R)-Ser 97.2 | 79.6
6 CH4CHO 182 85-90 (R)-Thr 915 | 70.2
3-Br-4- (R)-b-(3-Br-4'-
7 OMeGH,CHO 183 | 95100 OMeGHy)Ser 91.6 | 68.8
] (R)-b-(4-OMe
8 4-OMeGH,CHO | 184 | 95100 CHo)Ser 85.5 | 63.8
9 |Ni"-(9-2-BrBPB-Gly (27) (CH,0), 185 240 (9-Ser” 85.0 | 63.1
10 CHyCHO 186 | 360-365 (9-Thr” 84.3 | 60.0
3-Br-4- (9-b-(3-Br-4'-
11 OMeGH,CHO 187 | 380385 OMeCGoHz)Sef’ 82.1 | 627
] (9-b-(4-OMe
12 4-OMeGH,CHO | 188 400 CaH)Ser 85.5 | 63.8
Al
13 | N '(S)'3"2’3[;';"BPB'G'V (CH,0), 189 | 120 (R-Ser 94.4 | 65.0
14 CHyCHO 190 130 (R-Thr 91.0 | 87.0
3-Br-4- (R)-b-(3"-Br-4'-
15 OMeGH,CHO 191 | 110115 OMeG,H.)Ser 90.5 | 89.0
] (R)-b-(4-OMe
16 4-OMeGH,CHO | 192 | 118125 C.H ) Ser 90.0 | 87.0
17 Ni"-(9-BPB-Gly (CH,0), * 180 (R)-Ser 89.5 | 63.0
18 fi-fi CHyCHO * 240 (R)-Thr 84.5 82
o 3-Br-4- . (R)-b-(3-Br-4'-
19 ri OMeGH;CHO 300 OMeGHgser | 82 | 72
- ] . (R)-b-(4-OMe
20 fi-fi 4-OMeGH,CHO 310 C.H)Ser 79.4 74
21 | Ni"<(9-3,4DCBPBGly (CH,0), * 300 (R)-Ser 97.2 70
22 fi-fi CH4CHO * 240 (R)-Thr 97.0 75
- ee ( ) , H-
( )
* [160, 164]:
( 27
) :

142




(R-b-  -a- ,

T (9-b- -a-
Ni"-(9-2-CBPB-
Gly 19 Ni"-(9-2-FBPB-Gly 21
, 47 N
CHsONa> Ni"-(9-2-FBPBGly 21 -
(R)-
SR
(SiO;, CH3COOGHs-CHCI, 3:1)
1H _
. (S)_
(SSR)-
(9-BPB N-
3,4 Ni"-(9-3,4
DCBPB-Gly
. 12-
Et3N-
12
CH30OH- , EtaN-? , T=25-30°C-
b - a
( ) ee, ,
(%) (%),
1 2 3 4 5 6 7 8
1 | Ni"-(9-2-CBPBGly (19) (CH,0), 177 15 (9-Ser 97.2 | 75.6
2 fi-f CH,CHO 178 25 (9-Thr 92.7 | 69.2

143




3 . 3-Br-4- (9-b-(3-Br-4-
fi-fi OMeCH,CHO 179 30 OMeGH.)Ser 91.8 | 70.0
4 - (S)-b-(4-OMe
f-fi 4-OMeGH,CHO | 180 | 3337 C.H.)Ser 90.6 | 63.8
5 | Ni"-(S)-2-FBPB-Gly (21) (CH,0), 181 30 (9-Ser 97.0 | 79.6
12-
1 2 3 4 5 6 7 8
6 CHs;CHO 182 | 3540 (9-Thr 94.0 | 702
3-Br-4- (9-b-(3-Br-4-
7 91.5
OMeG;H;CHO 183 30 OMeGgHg)Ser 67.3
8 ] (9-b-(4-OMe | gg4
4-OMeGH,CHO | 184 | 3540 C.HSer 63.8
9 |Ni"-(9-2-BrBPB-Gly (27) (CH,0), 185 80-90 (9-Ser 85.0 | 63.1
10 CHyCHO 186 | 120125 (9-Thr 843 | 624
3-Br-4- (9-b-(3-Br-4'-
11 82.1
OMeG;H;CHO 187 | 160162 OMeGsHz)Ser 62.9
12 ] (9-b-(4-OMe | g4 5
4-OMeGH,CHO | 188 | 165170 C.Ho)Ser 65.1
Ni"-(S)-3,4-DMBPB-GI
13 7-(9-3, 33 Gly (CH,0), 189 | 4550 (9-Ser 94.4 | 65.4
14 CH;CHO 190 | 6063 (9-Thr 91.0 | 81.1
3-Br-4- (9-b-(3-Br-4'-
15
OMeGH.CHO 191 | 7075 OMeC,H)Ser 90.5 | 79.2
16 L _ (S‘)-b-(4‘-OMe
4-OMeGH,CHO | 192 | 118120 C.HSer 90.0 | 82.1
17 Ni"-(9-BPB-Gly (CH,0), * 4550 (9-Ser 89.5 | 79.8
18 - CH,CHO * 55-60 (S-Thr 84.5 82
- 3-Br-4- (9-b-(3-Br-4'-
19 x
i OMeGHsCHO 6365 | omecHyser | 02| 72
20 . ] . (9-b-(4-OMe
fi-fi 4-OMeCsH,CHO 120-122 C.Ho)Ser 79.4 74
21 | Ni"-(9-3,4DCBPB-Gly (CH,0), * 30 (9-Ser 97.2 70
22 fi-fi CH,CHO * 40-45 (9-Thr 97.0 75
)ee ( ) , H
( ):
* [160, 164]:
. 12' L]
BPB
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5-30 ),

3.23.1 b-

[217-220):

Nill

(9-BPB

Nill

145



> 90 %)

Ni''-($)-BPB-Gly

BuLi,HNPr,
S3% -40 °C

OLi

—  Lhphnudh dhowllyw —

LGnywiwn

(2S3RY

10 . 12):

i BuLi, HNPr,,T B0 ,- 40 °C
ii Bu3SnSnBuy
iii tBuOOtBu

Y

iii CH;COOH, S3%
25°0C

Bu;SnSnBu;

tBuOOtBu

H

[221]:

10

=
[ N{.(?__JN>L<

Ni''-($)-BPB-(2S5,3R)-Thr (197)
Bu3Sn-O-SnBu;

CH;COOH,S3%-nLd
25°C

OSnBu;

whwaqh dhpwblyjwy
tGnywwn

OH  >NH(l

(S)-BPBxHCI

;‘1
g
E =
* o)
=
=
o
]
(S)-Thr

90 %-

(de



. 14. (2S,3R)i (S)-BPB
Nl [

a_
589
9-
b-
(2S3R)-
(SS9- " (SSR)-
H ( ),
N-
2.55

4.40

: Ni"-(9-BPB-(2S,3R)Thr 197
(70 %)

Ni"-(9-BPB-(2S,R)-Thr: Tv« ¢y - ¥2188190°C, Tv. ¢ - _y=1994°C;
[Jo% . «.=-943.0°C (c=0.035, CHCY), [Up?® - _.=- 943.04°C (c=0.035, CHG):

, 3.2.1.1, 3.2.4, 3.2.2, 3.2.3
147



(9-BPB

N- 3 4
(9-3,4DCBPB
N-
Cl F N-
CH‘ ’
C- :

(9-2-CBPB (9-2-FBPB
ee> 97-98
% 5-30

( a 3.1):

(9-2-CBPB ~ (9-2-FBPB

148



3.2.4.
a-
, N,N-
N-
-ail ,
N,N"-
( 11):
2- -5-
(9-BPB-Gly ~ Ni"-(9-2-BrBPB-Gly (27)

[224-230)]: 13-

11

149
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,' RO O , /‘ R (@)
, . D0 /NaOH s
>, mERe 2L,
g, \ "“'u/u N
P =
R=H, Ni''-($)-BPB-Gly (S,5)-198-204
R= Br, Ni''-($)-2-BrBPB-Gly (27) HCI
_ L ‘_!2 o = (S)-2-BrBPBxHCI1
s OE O e £z
_ H,  ,—\ o o |3
R=H, R F‘@C —N N:{fc_ ) (st))_-lz?)i 0 ]
— — H /—\ o o, SR
RTH. R CI’QCT(‘ ™ /NTSC_(') (S’(?)_.zz?)‘; HOHN” (5)-205-211
R=Br, R' = e ° . _
Qﬂ‘c N 'N;{c o« )(SI?).ZZ%L
Cl )
R=Br, R' = /N O ., (5-5)-202
@Cl— N N—ngc_ . ) (5)-209
R—Br, R' — O%OA oy 20
© H’ (S,5)-204
R =H, R'= 2-OMe-5-NO,C,H;CH,- (B)  (s)-211
13
Ni"-(S)-BPB-Gly  Ni"-(S)-2-BrBPB-Gly 27
C-
(S89I(S.H
(%) (%)
2 3 4 5 6 7
Ni"-(9-BPB-Gly 72-74 198 95.7./4.3 62.4
A 77-81 199 96.4/3.6 63.1
fi-A 81-83 200 95.6/4.4 59.6
13-? B, - B A _
2 3 4 5 6 7
Ni"-(S)-2-BrBPB-Gly (27) 85-87 201 96./4.0 62.0
-+ 90-95 202 96.0/4.0 57.1
-+ 80-82 203 90.0/10.0 60.0
Ni"-(9-BPB-Gly 4547 204 95.75/4.25 | 79.5
) 1H : )
(SIO,,
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CHCls1 CH;COCH;, 3:1y

3.2.5.

H

(SS5-

27

Cl, F

(S!R_

151

r N-

r 255440

Ni"-(S)-BPB-Gly

(ee~ 90 %),

BPB



[1-4]:
a_
95 %)
in vitro
(S9-BPB
(Gly, Ala)

CHCLi CHsCOCH;, 1:2)

(ee >

in vivo

(SiO,, CHCLI CH3COCH;, 3:1),

212216
(SIC,,

(S’S' - (S1F9' -
lH -
152



r 2.554.50
12- , ) . 14-

12

= =

R
" /] o
/ o : AUD/NaOH S 4
+ RBr _2PpMaOH o~ ; .,
‘> N---eo Ni{_-:l>< ' 20-60 °C ‘\>N /N1‘~—j:>/"’R'
f.,.muy e ) \ R i )\
Y = o S
(S.5)-212-216
R = H, Ni''-($)-BPB-Gl1 de ~90% «bo
— 1, Ni''-(5)-BPB-
y S

R = CHj;, Ni'l- (§)-BPB-(S)-Ala

(o]
@JJ\/
Sepe!
S CH,
(o]

Ri— @Acnr ‘ R=H, (214,219) R R’ o
o % ee ~94-96%
. B — | R=H, (215, 220) HoN oH
F/( :’ o (S)-217-221
Ri— /@Acur | R=H, (216, 221)
O,N

R = H, R'= GHs(CO)GHsCH,, (S9-212 R = CH;, R'= GHs(CO)GHsCHy,
(S9- 213 R = H, R'= GH5(CO)CH,, (S9-214 R = H, R'= 4F-CsH4(CO)CH, (S9-215 R = H,
R'= 4NO,-CgH4(CO)CH, (S9-216 R = H, R'= CgHs5(CO)CHsCH,, (9-217 R = CHs, R' =
CsHs(CO)GsHsCHa, (9-218 R = H, R'= GHs5(CO)CH,, (9-219 R = H, R'= 4F-CgH4(CO)CH,
(9-220 R = H, R'= 4NO,CsH4(CO)CH,, (9-221:

(S)-BPBxHCI

R=H, (212, 217)
R= CHj; (213, 218)

14
Ni"-(S)-BPB-Gly ~ Ni"-(S)-BPB-(S)-Ala C-
: (S9OSR
Z. (%) (%)
1 2 3 4 5 6 7
1 Ni"-(S)}-BPB-Gly CeHs(CO)GHsCH.Br | 72-74 212 95./5.0 | 60.5
2 Ni'-(S)-BPB-(S)-Ala (10) CsHs(CO)CsHsCH,Br 120 213 97.0/3.0| 58.4

153



1 2 3 4 5 6 7
3 Ni”-(S)—BPB—GIy CeHs(CO)CHBr 4345 214 96.0/4.0| 64.3
4 . 4-F-CgH4(CO)CH,Br 5557 215 96.5/3.5| 63.2
-fr
5 . 4-NO,-C¢H4(CO)CHBr | 6870 216 945/55| 62.1
-fr
)1H L)
217-221 , 25
a_
in vitro
3rw0 Arcobacter butzleri
DOCKING [231-235]:
(D&)
AKet onaD@al gi neo
(9-2-(3- )
(9-2-
, b- 4-
, 2- -
b-(4- ) -
.16, , 217 218 219, 220 3 -
, DGo-? [231, 232]
o ,
a b-
15 16 15-17
15- AA1l AA2
AA-

154



3rw0 Arcobacter butzleri

15

pdb_3rw0
AAH/"{ Kp, ~.¢

AAl  |(9-2-3 ) -9.2| 0.00018

AA2  |(R-2-(3 9 -9.4| 0.00013

217 |(9-3-(4 0).-2- -8.3| 0.00082

218  |(9-3(4 )-2- 2 -8.6| 0.0050
(9-3{4-(4- )25 =

AA14 -7.5| 0.00318
(S)-3-{4-(2- )-2- 12- 2

AA15 -8.0| 0.00137
(9-3-[4-(2- )-3- ]-2- 2

AA16 -8.0| 0.00137
(9-3-[4-(2- )-2,5 ]-2- 2

AA17 -8.1| 0.00116
(S)-3-[4-(2',4- )-2,5- )-2-

AA18 . -7.5| 0.00318
(9- 3-(4- -2- )-2- -2-

AA19 -8.7 | 0.00042

AA20 |(9)-3-(4- -3- -2- -2- -7.5| 0.00318

AA21 |(S)- 3-[4-(2- J-2- 2 -7.9| 0.00162

AA22 |(9- 3-[4-(3- ]-2- 2 -8.6 | 0.00050

219 ((9-3-(4- )-2- -6.1| 0.03378
(9- 3-(4- -2- )-2- -2-

AA7 -7.7 | 0.00227
(9-3-(4- -3- )-2- 2-

AA8 -7.91 0.00162
(9- 3-[4-(2- ) ]-2- -2-

AA9 -8.5| 0.00059
(9- 3-[4-(3- ) 1-2- -2-

AA10 -8.7 | 0.00042

220 |(9-3-[4-(4-, - _ - W " )phenyl-2- -8.1| 0.00116
(9-3-[4-(2',4~ ) ]-2- -2-

AA12 -7.8| 0.00192

AA13 |(9-3-[4-(3',4- ) ]-2- -2- -7.9| 0.00162




221 |(9- 3-[4-(4- ) ]-2- -8.2 | 0.00030
(9-3-[4-(4- )- 2- -2- -2-

AA24 -8.0| 0.00137
(9-3-4-(4- )-4- 7-2- 2

AA25 -8.0 | 0.00137
(S)-3-[4-(4- )-2,5- 1-2- -2-

AA26 -9.6 | 0.00009
(9)-3-[4-(2~ »-2- -2 2

AA27 -7.81 0.00192

AAl
. 15. 3rw0 Arcobacter butzleri (9)-2-(3 -

) (217) . Al

156



2-
(218,

. 16. 3rw0 Arcobacter butzleri
3-(4 )
A_

AA3

(9-2-

17. 3rw0 Arcobacter butzleri
-2- -3-(4-

157

3rw0 Arcobacter butzleri

(S)-2-

16



3.2.51L

N

AAl AA2 217 218 221
Pro1075 | Prol075 | Prol075

Trpl076 | Trpl076 | Trpl076 | Trpl076 | Trpl076
Phel079 | Phel079| Phel079 | Phel079| Phel079
Phel107 | Phell07 | Phell07 | Phell07 | Phell07
Vall110 | Vallllo - - -
Val1120 | Thr1111 - - Thrl111l
Thr1111 | Val1120 | Valll20 | Val1120 -

- - Serll21 - -

- - lle1124 | llel124 -

- - - - Val2004

- Leu2136 - - -

- Phe2140 - - Phe2140
Phe2140 - - - -

- - - - Val2204

(S)-2-Me-3-(4'-Bz-Ph)Ala 218

Ph)Ala 218 ~ (9-3-(4-Bz)Ala 219

(S)-3-(4'-Bz)Ala 219

(9-3-(4-Bz-Ph)Ala 217, (S)-2-Me-3-(4-Bz-

20-22

158

r (S)-3-(4'-Bz-Ph)Ala (217),




55 °C

( )
¢
e:
( " 200 ):
i 6 )
:
(10 y
T( )1
(10 1 )
i( )- " " (5 i1
) 10
T( )- (9-2-Me-3-(4-Bz-
Ph)Ala 218 (10 il
6
T( )- (9-3-(4-Bz-Ph)Ala 219
G i1 Y ‘g
i ( )- 217
(a0 i1 ) 4
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i( )- (9-3-(4-Bz)Ala 219
(10 i1 ) 6
[236];
~ 60
A7-
17
30 60
) 1 % %
- 9 15.0 - -

0.5 7 11.6 8 13.3

5 16,8 28.0 12.4 20.6

(9-2-Me-3-(4-Bz- 10 10 16.6 13.3 22.1

Ph)Ala @18

(9-3-(4-Bz-Ph)Ala 5 8 13.3 8 13.3
(217

(9-3-(4-Bz-Ph)Ala 10 125 20.8 135 225
(217

(9-3-(4-Bz-Ph)Ala 10 7.6 12.6 10 16.6
(219)

100 %
60
(9-3-(4-Bz-Ph)Ala 217 10

(9-3-(4-Bz)Ala 219
 (9-3-(4-Bz-Ph)Ala Q18"

160

(9-2-Me-3-(4-Bz-



Ph)Ala 218

’ 10
30
28 %
60
Ph)Ala 218
20.6 %
[215]:
3.3.
N-
) (CH3) 9
110-18
(Gl ,Ala) -
C' ]
a-
b- -a- )

161

(16.6 %)

(9-2-Me-3-(4-Bz-
(22.6 %)

(9-2-Me-3-(4-Bz-Ph)Ala 218

(Cl, F, Br

19-36:



3,4
) .
Ni”
19, 20 .
(ee > 97%, U= 5-30

Q

Cl 0
©' O H@ " a o re

. / . H

e N\Nl"‘N 'II//R _ O |
'S A 3

z
| /”N
(S.5) ~95 %

(S,R) ~5%

AG > lo-uuw[/ljnl_

(S5 SA-

CH-

162

(R)-

9-2N-(N-2-Cl-



(0.5N  HCI),
1
(S.9 (SH-
(SR-
(S’S'
97-99 %,
(ee >99%)
3.3.1 a-
(924 BP B~ (R-224 BPB
(Gly, Ala)
a- b- S R®-
U (ee > 97 %)
(5-30 )
[237]:
( )a- b S- (R-
a_

( .19):
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.19,
(S)-2-CBPB

(de)
97 %

98 %-

(9-2-CBPB -
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