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ugboooooobooboobob-10bobotboobooboobobobooooobobonnb
oooboooooobooocooboobooboooobooooboooooob-200000000
gOoEeEDCODCCO O ODOPyBOPOOD OO OOODOOOOODODOOOODOOOOODODOOD
-i0gogbobooboooooboboboboooooboboboboboobobobao
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20000000000 ooboDbooooboboooobooboooooOobDoOooOoooDon
oooobooooooobooooobooooobooboooooboooooooooaon
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Oooooooooooogooao
OO0 oODooooooogoQgogao

Oo0oooDoooo0oooDooooooooog
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N O
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0O0-6-000-2-(1s,3R)-3-(3-0 0000000000 )I00000)D0O0
Doooao
0000000000000 OD0C0OO0OO00OD0OO0OO0OOODOOODOoO

N
| “Boc
\Oz 30
O

Do0o0o00
00 1:

tert-0 00 3-(0O0O00(@MOO)I0OODO0OOD)IOOOOOODOOOOO

0 (1s,3s)-3-(tert-0 00000000000 )0O00O000000O00O0(5.090 23.2mmol
YIOODOOOOO(@mOOODODODODoIOODOOON,0-00000000000000

00 (2.9590 30.2mmol)J 0 ON-O 000000 O (3.32mL0 30.2mmol) 0 00000 OO

150 000000 0EDCI(5.79g0 30.2nmol)0 0 000000000180 00000
DO0O0ODODODOODOINHCI@ONL) OO OOOOODOODOO0OO0O0O0O0O00O0O00O00O 40
000000000000 000000000000000000MgS0,00000
000000000000 000304000000000000000000000
000000000000 0000 (4.34g0 75%)0 0 0 0 Ry 0.43(0 0 0 O O 50%0

0 0)0

'H NMR (CDCls, 300 MHz) & 4.80 (br s, 1 H), 4.22
-4.04 (m, 1 H), 3.66 (s, 3 H), 3.18 (s, 3 H), 3.17 - 3.06 (m, 1 H), 2.61-2.48 (m, 2 H), 2.16-
2.03 (m, 2 H), 1.43 (s, 9 H). ESIMS found for C1,H»N04 m/z [259.0 (M+1)]
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H
N«
Boc
/\/\[(U
O
Oo0o0ooo0oao

0oada2:

tert-U 00 3-000-4-00000000O0D00COCOODOAO

Otert-0 00 ((s,3s)-3-(0 000 @UO)oooooo))yooooooooooo @
-34g0 16.8mmo)0 THF@6ML) O O OO 0D ODo0OO DO OOODOO3-00000O0O000OO (8-
4AmLO O.5M/THFO 42mmoD0 0 00D 0 OCO0ODOOOCO22Q000000000COOODOODOO
OoINDODOoOOo @omboooooooooooDoooooDoosSyOooDoooooooaad
oooooOO0oooOO0oooO0oooO0oooOMgso,0000000000O000O0D00O0O0O0O
o34 0 0000000000000 oU0U0oUDoo0DO0UoUooDoODoOoUDoOoOOg
O000D0 (3.60g0 85%)0 0 0 0ORe 0.69(H 00 ODOB0%D0OODODO)HT

'HNMR (CDCls,

300 MHz) 8 5.85 -5.70 (m, 1 H), 5.06 - 4.95 (m, 2 H), 4.74 - 4.66 (m, 1 H), 4.19 - 4.06 (m, 1
H), 2.97 - 2.85 (m, 1 H), 2.59 - 2.43 (m, 4 H), 2.35 -2.25 (m, 2 H), 2.06 - 1.93 (m, 2 H), 1.43
(s, 9 H). ESIMS found for C4H;:NO; m/z [254.1 (M+1)]

H
N«

+BUHNOC Boc
AcHN

ugboogood

oda3:

tert-0 00 (IR,38)-3-((S)-2-000000-1-(eert-000O0O0O)-1-000D0O0O-5
-00-2-00)o000000000000

Otert-000 (1s,35)-3-000-4-00000000000000D0ODO (2.000 7.9mmol)
ooo0ob002,2,2-000000000000DO0C0O0O0ODOOOODODDOO (2-439g031.6
mmoDNO OO tert-00 0000000 @.78mLO 15.8mmoD)O0 0000 O0OOOOO40D0
ooooooooobooooobooooooboobooboooobooboooobooooobooo
MgSo,0 D0 O O0DODO0OO0OO0O0ObOOO0OO0OoobDooOooDbi1z000v0 D00 O0O0DOO0OO0OO0
Ooo00DDO0OO000O0O0ooooO0o0DDDODO0O00O0O00@@-13g068%)O O O0O0O0OO
OCOO0OO0ODDOO0OO0OORgO.22(C 0 0DODOBO%D O0OOO)HNT

'H NMR

(CDCl3, 300 MHz) & 5.83 - 5.68 (m, 1 H), 5.02 - 4.89 (m, 2 H), 4.82 - 4.73 (m, 1 H), 3.73 -
3.59 (m, 1 H), 2.77 - 2.51 (m, 2 H), 2.36 - 2.17 (m, 3 H), 2.10 (s, 3 H), 2.01 - 1.81 (m, 2 H),
1.44 (s, 9 H), 1.33 (s, 9 H). ESIMS found for C5H37N:04 m/z [396.0 (M+1)]
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tert-0 00 (1IR,3s)-3-((S)-2-0 00000 -1-Ctert-0 000 0O0O)-1-000 -6-(4,4,
5,5-0 0 0000-1,3,2-00000000-2-00)0000-2-00)00000O00
oooo

Otert-0 00 (1S,38)-3-((RA)-2-000000-1-Ctert-00000DO)-1-00D000OCO
-5-00-2-00)00000000000OD0O(2-13g05.4mmo)0 00 O00OOD0ODO (30mL)O
OOO0OO0D[Ir(CoD)CI],(109mgd 0.162mmol)0 O O dppe(126mgd 0.324mmol)0 0 0 0 O O
0o0oois00ooooo00nooDoooooDooooDnD@-17mLO 8.08mmol)0 0O O O O
oo0oo0DoDDoDO0OO000O0O0o0oooo0Ooo0DoDDoODOo0DO00DO0DO0o0oooDoDoDoDoODoDoOoDoOooOog
OmMgso,0 00000000000 OCOOODODOODOODIS01I00 000000000
0000000000000 0O00000000000000 @-32g082%)00O00RgO
22(0000Oso0%00000)O

'"H NMR (CDCls, 300 MHz) 8 4.78 -4.71 (m, 1 H), 3.74 - 3.58 (m, 1 H), 2.65 -
241 (m, 2 H), 2.36 - 2.13 (m, 3 H), 2.09 (s, 3 H), 1.54 - 1.03 (m, 38 H), 0.73 (t, /= 9.0 Hz, 2
H) ESI MS found for C»7HsoBN1Og m/z [5243 (M+1)]

NH,
t-BuHNOC
AcHN éo
~0

oooooo

005:

(9)-2-000000-2-((As,3R)-3-0 00000 000)-N-tert-0 0 O -6-(4,4,5,5-0
00000-1,3,2-00000000-2-00)0000000

Otert-00 0 (1S,3s)-3-((R)-2-0 00000 -1-(tert-0 0000 0 )-1-0 0 0O -6-(4,
4,5,5-000000-1,3,2-00000000-2-00)0000-2-00)0000000
00000 (@.16g02.22mol)0 0000000 (7.5m)0000O004N HCl/O OO O O
0000003W000000000000000(S)-2-000000-2-((1s,3R)-3-0
00000000 )-N-tert-0 00 -6-(4,4,5,5-000000-1,3,2-00000000 -2
-00)I00D0O00DOD0OD0OD(.039)0 0000000000000 00000000E
SI MS C,,H,4,BN50,0 0 O 0 m/z [424.2 (M+1)]0

S
7

~

O

t-BUuHNOC

AcHN

000000

00 6:

(S)-2-0 00000 -N-tert-0 0 0 -2-((1s,3R)-3-(3-0 0 000000000)IO000
00)-6-(4,4,5,5-000000-1,3,2-00000000-2-00)0000000
O)-2-0 00000 -2-((1s,35)-3-000000000)-N-tert-0 0 O -6-(4,4,5,5-
000000-1,3,2-00000000-2-00)0000000000 (200mgd 0.435mmol
YI1,2-0000000@u)00O000O03-0000000000 (574 LO 0.435mmol)0]
0000000000000 (121p LO0.87mmol)0 00 O O (50p LO 0.87mmol)C O O O
000020000000 NaBH(0AC)5(138mgd 0.653mmol) 0 0 0000000000000
0000000000000 0000000000O000O000ON0ONONooNooonoon
O0O0OMgSO,0 0000000000000 00(@8dmg)0 000000000000 000
00 O00ESIMS CayHesBN50,0 O 0 O m/z [542.2 (M+1)]0
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PPy

B(OH),

HOC

HoN

Do0o0o0Q0
0o7:

(S)-2-0 00 -6-000-2-((1s,3R)-3-(3-0 0000000000 )IO0O0O000)IO0
00

O0(R)-2-0 00000 -N-tert-0 0 0 -2-((1s,35)-3-(3-0 0 000000000)I00
000)-6-(4,4,5,5-000000-1,3,2-00000000-2-00)I000000 (189
mg)d 6N HCI(3ML)D O 0001000 00 000000000000 00000H00000
030000000000 00000000000000HPLC(L00 100% CHyCN/H,0)0 O
0000000000000

'HNMR (D0, 400 MHz) & 7.42-7.38 (m, 2 H), 7.33 - 7.29 (m, 3 H), 3.66 - 3.61 (m, 1 H), 2.95
(t,/=8.0Hz, 2 H),2.73 (t,/="7.6 Hz, 2 H), 2.57 - 2.31 (m, 4 H), 2.02 - 1.83 (m, 4 H), 1.69 -
1.60 (m, 1 H), 1.44- 1.32 (m, 3 H), 1.23 - 1.19 (m, 1 H), 0.80 (t,./= 7.6 Hz, 2 H). ESIMS
found for C19H3;BN,O4 m/z [363.1 (M+1)]

DO0o0o0a0
0Doo2
(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-(3-(3-0 00 -5-00000000)I00O000
0D)IODODOO0OO0O)I0OODOOOOO
F

H\A/@
N
Cl

B(OH),

HOJC

H>N

00060 0003-(3-000-5-00000000)I0000003-000000000
0000000000000000100000000000002-000-6-000-2-(
(1s,3s)-3-(3-(3-0 00 -5-00000000)I000000)I0O0000)IO0000
Ooooo0

'H NMR (D,0, 400 MHz) & 7.16 - 7.10 (m, 2 H), 6.99 (d, /=9.6
Hz, 1 H), 3.68 - 3.59 (m, 1 H), 2.94 (t, J = 8.0 Hz, 2 H), 2.71 (t,J= 7.6 Hz, 2 H), 2.57 - 2.32
(m, 4 H), 2.02 - 1.84 (m, 4 H), 1.69 -1.61 (m, 1 H), 1.44 - 1.32 (m, 3 H), 1.23 - 1.19 (m, 1 H),

0.80 (t,/= 7.6 Hz, 2 H). ESI MS found for C10H29BCIFN,O4 m/z [415.1 (M+1)]
ooOoooao

OooO0ags

(S)-2-0 0 0 -6-0 0 0 -2-((1s,3R)-3-(3-(3,4-0 00000 000)1000000)0
OD0Do00oO0o)Y oOoDbooooao
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F
H\V/A\V/J:::I:
N

F

B(OH),

HO>

HyN

ooboebOOdO02-GB,4-00000C0OODLDHYY ODOODDOOOO3-OOOODDOOO
ocoooooOOO0O0O0oOoOooooo01oo0DO0DO0o0ooOoOooooDo2-000-6-000-2-(
(1s,39)-3-B.4-000000D0ODDOOOOOHMO0DOOOOHYODOODOOOOODOO

'H NMR (D0, 10
400 MHz) 3 7.30 - 7.20 (m, 2 H), 7.10 - 7.07 (m, 1 H), 3.70 - 3.65 (m, 1 H), 3.23 (t,/=7.2

Hz, 2 H), 2.99 (t,J=7.2 Hz, 2 H), 2.57 - 2.36 (m, 4 H), 1.98 - 1.84 (m, 2 H), 1.69 - 1.62 (m,

1 H), 1.45-1.32 (m, 3 H), 1.23 - 1.19 (m, 1 H), 0.80 (t, /= 8.0 Hz, 2 H). ESI MS found for
C1sH27BF;N2O4 m/z [385.1 (M+1)]

Do0o0o0ao

0004

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-(3-(2,4-0 0 000000)0000000)00 20
DO0O00)IoO0DOoO0O0o

Cl
H\v/”\v/l:;:]/
N
HOJC

Cl

HoN B(OH),

ocoobebbDOO2-,4-0000CO0O0OD0OOHMIODODODOODODOO3-0ODDOOOOOOO
ocooooobOOO0oO0oOoOooooob10oODbODOO0O0O0DO0o0oo0oooDDb2-000-6-000-2-C2
s,3s5)-3-(2,4-0000000000DO)HY0O0O0ODOO)oDOOODOOODOOO 30

'HNMR (D0,

400 MHz) 8 7.57 - 7.32 (m, 3 H), 3.72 - 3.68 (m, 1 H), 3.22 (t,J=7.6 Hz, 2 H), 3.12 (t, J =
7.4 Hz, 2 H), 2.56 - 2.37 (m, 4 H), 1.99 - 1.84 (m, 2 H), 1.68 - 1.62 (m, 1 H), 1.45 - 1.32 (m,
3 H), 1.23 - 1.19 (m, 1 H), 0.80 (t,.J= 7.8 Hz, 2 H). ESI MS found for C,sH,-BCI,N,04 m/z

[417.2 (M+)]
Dooooo

0oos

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-(2,3-0 00 0-1H-0000-2-00000)000 40
000)D00O0D0O0O00

H
N
HO2C

H,N
2 B(OH),
gooe000do2-0000003-000000O0O0DOUODUOUUODUOUUO0DODUOUDUOUODOO
0i0odoo0oodboooooo2-000-6-000-2-((1s,3s)-3-(2,3-0000 -1H-0O
0dobod-2-00000)OO0DOO0OO0O)Y hoooooooooOd
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'H NMR

(D,0, 400 MHz) & 7.24 (br d, J = 16 Hz, 4 H), 4.71 (s, 4 H), 4.01 - 3.97 (m, 1 H), 3.74 - 3.71
(m, 1 H), 3.37 - 3.28 (m, 2 H), 3.02 - 2.97 (m, 2 H), 2.52 - 2.26 (m, 4 H), 1.94 - 1.91 (m, 1
H), 1.84 - 1.77 (m, 1 H), 1.61 - 1.53 (m, 1 H), 1.36 - 1.20 (m, 3 H), 1.19 - 1.08 (m, 1 H), 0.72
(t,J= 6.8 Hz, 2 H). ESIMS found for C19H,0BN,04 m/z [361.3 (M+1)]

oooooad

oooe

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-(4-tert-0 0 00 000O00O0)IO00000)D
ooooooo

ZI

HO,C
HoN

2 B(OH),
O00600004-tert-0 00 0000000003-00000000000000000
000000001l ooo0DoDooDobDOobOo2-000-6-000-2-((1s,3)-3-(4-t
ert-0 0000000000 ODOOO) IOOODOODOOODOO

'H NMR (D0, 400
MHz) 8 7.59 (d, J= 7.6 Hz, 2 H), 7.42 (d,J = 7.2 Hz, 2 H), 4.14 (s, 2 H), 3.69 - 3.64 (m, 1
H), 2.59 - 2.37 (m, 4 H), 2.05 - 1.70 (m, 2 H), 1.65 (brt,.J = 10.6 Hz, 1 H), 1.49 - 1.38 (m,
H), 1.33 (s, 9 H), 1.28 - 1.15 (m, 1 H), 0.79 (t, J = 7.4 Hz, 2 H). ESI MS found for
C21H3sBN,04 m/z [391.3 (M+1)]

ogooooad

ogoov

(S)-2-0 0 0 -2-((1s,3R)-3-(00000-3-00000000)I00000)-6-000
Dooooooao

1
N
HO,C O

H,N
B(OH),

0006000 D0COD0COODO-3-0000000003-0000000000000000

00000000010 0000000000000(S)-2-000-2-((1s,3R)-3-(0 000

0-3-00000000)I00000)-6-000000000000000

"H NMR

(CD;0D) & 7.84 (m, 1 H), 7.74 — 7.65 (m, 3 H), 7.58 — 7.33 (m, 5 H), 4.21 (s, 2 H), 3.84 -
3.69 (m, 1 H), 2.77 = 2.60 (m, 1 H), 2.60 -2.21 (m, 4 H), 2.05-1.90 (m, 1 H), 1.88 — 1.73 (m,

1 H), 1.53 — 1.10 (m, 4 H), 0.83 (t, J = 7.1 Hz, 2 H). MS found for C2:H3;BN,O4 m/z [411(M
+ 1]
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(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((4"-(0 00000000 )IO0000O0-3-00)0
00000)00O0000)IO000O0000

1
N
HO,C O

H,N CF3
B(OH),

000600004 (UO00OO00O00OO0)IODOOOD-3-0000000003-0000
0000000000000 0000000010000000000000 (S)-2-00
0-6-000 -2-((1s,3R)-3-((4"-(000000000)I00O0O0-3-00)I00000
Y OoOoOoOoOo)oOOOoOOoOOoOOO

'HNMR (D,0) 5 7.85 (s, 4 H), 7.84 — 7.79 (m, 1 H), 7.77 (m,

1 H), 7.62 (t, ] = 8.0 Hz, 1 H), 7.52 (m, 1 H), 4.25 (s, 2 H), 3.80 - 3.68 (m, 1 H), 2.60 — 2.37
(m, 4 H), 2.08 — 1.94 (m, 1 H), 1.94 -1.79 (m, 1 H), 1.70 — 1.58 (m, 1 H), 1.53 — 1.12 (m, 4
H), 0.78 ('[, J=76 HZ, 2 H) MS found for C24H30BF3N204 Hl/Z[479(M + 1)]

DO0o0o0a0
0ooo9

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((4"-0 00 00000-3-00)000000)0
0D000O0)D0O0O0O0O0O0O

[
N
HO,C O

H,N Cl
B(OH),

D00e00004-00000000-3-0000000003-000000000000
0000000000000010000000000000(S)-2-000-6-000-2-(
(1s,3R)-3-((4"-00000000-3-00)000000)000000)I000000
oooo

'H NMR (D,0) § 7.76 (dt,.J=8.0, 1.2 Hz, 1 H), 7.71 (t,J= 1.6 Hz, 1 H), 7.67 (dt, J = 8.4,
24Hz,2H),759 (t,J=7.6Hz, 1 H),7.54 (dt,/=8.4,2.4Hz, 2 H), 7.47 (dm, J= 7.6 Hz, 1
H), 4.23 (s,2 H),3.77 - 3.67 (m, 1 H), 2.60 — 2.35 (m, 4 H), 2.09 — 1.94 (m, 1 H), 1.93 -1.80
(m, 1 H), 1.69 - 1.58 (m, 1 H), 1.45-1.13 (m, 4 H), 0.78 (t,J = 7.8 Hz, 2 H). MS found for
Ca3H3BCIN,O4 m/z[445(M + 1)]

goboooo

00obogio

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((4-0 0000000 0-1-00)000000)0
DO00oO00)D0DO0O0DOoO0OoOn
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g8

B(OH),

ZT

HO,C
H,N
goboe00U0o04-0000-1-0000000003-0000000000000O0000

0000000001000 0000000000(S)-2-000-6-000 -2-((1s,3R)-3-
(4-000000000-1-00)000000)I00000)I0000000000

'HNMR

(D,0) 5 826 (d,J=7.6,1H),8.09(d,/=8.4Hz, 1 H), 7.82 — 7.51 (m, 2 H), 7.64 (dd, J =
8.0, 5.6 Hz, 2 H), 7.30 (dd, /= 10.4, 8.0 Hz, 1 H), 4.64 (s, 2 H), 3.83 — 3.74 (m, 1 H), 2.61 —
235 (m, 4 H), 2.07 - 1.94 (m, 1 H), 1.92 - 1.80 (m, 1 H), 1.68 — 1.57 (m, 1 H), 1.49 — 1.13
(m, 4 H), 0.78 (t, J = 8.0 Hz, 2 H). MS found for CyHxsBFN,04 m/z [403(M + 1)]
oooooao

0oo0odil

(S)-2-0 00 -6-000 -2-((1s,3R)-3-((5-000000000-1-00)000000)0
0D000O0)D0O0O0O0O0O0O

L
g
N

B(OH),

ooboeooogos-0O000o-1-000O0O0O0DOOOS-0Db00OO0OO0OO0ODODOOOODODOOO
ooooODoDDOO0OO001ooooooDODDbDDOO00O0E-2-000-6-000 -2-((1s,3R)-3-
(G-OO0O0U0UOoooob-1-0O0H)oDoOoOooOo)H)oooooo)YoDoooooooooo

"H NMR

(D,0) o 8.28 (d,/=8.4,1H),7.89(d,/=8.8Hz, 1H),7.73(dd,/=7.2, 1.2 Hz, | H), 7.70
—-7.63 (m,2H),7.37(dd,/=10.8,7.2 Hz, 1 H), 4.68 (5,2 H), 3.85-3.73 (m, 1 H), 2.63 —
236 (m,4H),2.08-1.94 (m,1H),1.92-1.80(m,1H),1.70-1.57 (m, 1 H), 1.50-1.11
(m, 4 H), 0.78 (t,/ = 7.6 Hz, 2 H). MS found for C,;H2sBFN,O4 m/z [403(M + 1)]

HO,C

H,N

oooooo
00012

(S)-2-00 0 -2-((1s,3R)-3-(000000-9-00000000)000000)-6-00
Dooo00oO0ooo

10

20

30

40



(48) JP 5993459 B2 2016.9.14

HO,C O

H,N
B(CH),

ZT

D00e00O0DO0O0ODOOD-9-0000000003-000000000000000
000000000010 000000000000(S)-2-000-2-((1s,3R)-3-(000
000-9-00000000)I00000)6-000000000000000

'H NMR

(D,0) & 8.68 (m, 1 H), 8.23 (d, /= 8.8, 2 H), 8.16 (d, /= 8.8 Hz, 2 H), 7.74 (m, 2 H), 7.63
(m, 2 H), 5.13 (s, 2 H), 3.92 — 3.80 (m, 1 H), 2.62 — 2.25 (m, 4 H), 2.08 — 1.80 (m, 2 H), 1.70
—1.53 (m, 1 H), 1.52— 1.11 (m, 4 H), 0.78 (t, J = 8.0 Hz, 2 H). MS found for C55H3;BN,0y

m/z [435(M + 1)]

oooooad

o003

(S)-2-00 0 -6-000-2-((1s,3R)-3-(2-0 00 000000000)I00000)I0
oooooad

N
H,N [: :]
0
B(OH),

oboboebCOUdOO2-00000D0O0CO0O0O0O0ODOOOS-000O0O0O0DOOOOODODOOOO
ooooODoODOO0OO001ooooooDbODDbDDOO000E-2-000-6-000 -2-((1s,3R)-3-
e-0o0oo00ooooooooo)oDoooooH)ooooooooooao

'HNMR (D,0)$ 7.40 —7.24 (m, 4 H), 4.47 (s, 2 H), 3.98 — 3.89

(m, 1 H), 3.77 - 3.67 (m, 1 H), 3.67 - 3.56 (m, 1 H), 3.42 — 3.25 (m, 4 H), 3.12 — 3.00 (m, |
H), 2.64 — 2.34 (m, 4 H), 2.05 — 1.80 (m, 2 H), 1.74 — 1.50 (m, 2 H), 1.50 — 1.14 (m, 4 H),
0.80 (t,/ = 8.0 Hz, 2 H). MS found for Co1H34BN:Os m/z [420(M + 1)]

Dooooo
000 14

(S)-2-0 0 O -6-0 0 O -2-((1R,3R)-3-(((S)-1,2,3,4-000000000000-3-00
Y0OOOOO)IOODOO0OO0)IoOoOoooo

N

B(OH),

HO,C

HoN

Oooe60000(S)-tert-000 3-0000-3,4-0000000000-2AH)-000
0D00O0003-000000000000000000000000010000000
000000 (S)-2-000-6-00 0 -2-((1R,3R)-3-(((S)-1,2,3,4-0 00000000
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0o00-3-00)do0oooo)dooooo)oooooooooan

"HNMR (D,0) & 7.55—7.49

(m, 1 H), 7.41 (d, /= 8.0 Hz, 1 H), 7.28 (dt, /= 1.2, 8.4 Hz, 1 H), 4.26 (s, 2 H), 3.96 — 3.88
(m, 4 H), 3.75 — 3.65 (m, 1 H), 3.03 —2.97 (m, 4 H), 2.57 — 2.38 (m, 4 H), 2.07 — 1.80 (m, 2
H), 1.75 — 1.56 (m, 1 H), 1.50 — 1.13 (m, 4 H), 0.79 (t,J = 8.0 Hz, 2 H). MS found for
CaoH3,BN:04 m/z[390(M + 1)]

oooooad

0ooadis

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((2,3-0000000000-5-00)J0000O
0)DO0DO0OODO0OD0)DOO0OO00O000

LD
H
N

B(OH),
D00e000D02,3-0000000000-5-0000000003-000000000
0000000000000 00010000000000000(S)-2-000-6-000
-2-((1s,3R)-3-((2,3-0 0 00000000-5-00)000000)000000)I100
Dooooooao

"HNMR (D,0) 8 7.33(d,J=12Hz, 1 H), 7.21 (dd, /=84, 1.8

Hz, 1 H), 6.87 (d,J=8.4 Hz, 1 H), 4.63 (t, /= 8.8 Hz, 2 H), 4.08 (s, 2 H), 3.71 — 3.58 (m, 1
H), 3.25 (t,.J = 8.8 Hz, 2 H), 2.60 — 2.34 (m, 4 H), 2.05 — 1.80 (m, 2 H), 1.71 — 1.55 (m, 1 H),
1.50 — 1.13 (m, 4 H), 0.79 (t, J = 8.0 Hz, 2 H)._ MS found for CoH,0BN,Os m/z [377(M +1)]

Do0o0o0Q
00016

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((3",4"-0 0 0000000-4-00)00000
0D)IOODOO0OO0O)I0DODOO0O0O0

O
o

B(OH),

HO,C

H,N

ZT

HO,G
H,N
Oo0de0O0O0O03",4"-0000000O000-3-000000COO3-00000000O00O
0000000 o0ooDooDOooDOo0DbOo10o0o0D0bOoooooDooDaoE)-2-000-6-000

-2-((1s,3R)-3-((3",4"-0 00 000000-4-00)000000)000000)I00
DooooooO

'HNMR (D,0) § 7.75 (s, 1 H), 7.67 — 7.59 (m, 2 H), 7.57 - 7.42
(m, 4 H), 4.13 (s, 2 H), 3.63 (m, 1 H), 2.60 — 2.25 (m, 4 H), 2.01 — 1.75 (m, 2 H), 1.66 —1.53
(m, 1 H), 1.40-1.04 (m, 4 H), 0.70 (t,, J=172 HZ,, 2 H) MS found for C23H29BC12N204

m/z[502(M + Na)]
gpboooo
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00017
(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((4"-0 0 000000-4-00)000000)0
000O00)D00O00O000

OO

B(OH),
0006000 D04-00000000-3-0000000003-000000000000
0000000000000010000000000000(S)-2-000-6-0010 -2-(
(1s,3R)-3-((4"-00000000-4-00)000000)000000)IO000O000
0ooo

'"HNMR (D,0) 8 7.67 (d,J=8.0,2 H), 7.60 (d, /= 8.0 Hz, 2 H), 7.44 (m, 4 H), 4.13 (s, 2 H),
3.64 (m, 1 H), 2.58 — 2.26 (m, 4 H), 2.02 — 1.78 (m, 2 H), 1.67 — 1.55 (m, 1 H), 1.42 — 1.07
(1’1’1, 4 H), 0.71 (t, J=172 HZ, 2 H) MS found for C23H308C1N204 m/z [445(M + 1)]

2T

HO,C
H,N

Do0o0o00
00018

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((4"-(0 00000000 )IO0000O0-4-00)0
00000)00O0000)IO000O0000

OO

B(OH),
odoode0O0DO4"-(O0O0ODODODOD I ODODODD-8-00D0OOOODOO3-0000
0000000000 DOO0ODbO0O0O0O0DO0oDOoi1D 000D O0ODbDOoOO0oOooOnages)-2-00o
0-6-000-2-((1s,3R)-3-((4"-(000000000)I0000-4-00)100000
Yooooo)ooooooooooao

'H NMR (D,0) 6 7.84 —7.71 (m, 6 H), 7.51 (d,.J= 7.6 Hz, 2

H), 4.15 (s, 2 H), 3.65 (m, 1 H), 2.56 — 2.59 (m, 4 H), 2.02 — 1.73 (m, 2 H), 1.67 — 1.53 (m, 1

H)., 1.44 — 1.08 (m,4 H),, 0.71 (t., J=72 HZ.,2 H). MS found fOI’ C24H30BF3N204 HZ/Z[479(M+ 1)]

DoooooQ
00019

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((4"-0 0 0000000-4-00)000000)
000000 )I0O00O0OoOon

OO

B(OH),
gobdoebCOOdOO4"-00000D0OCO0OO0-3-00000D0CO0OO03-00000DO0O0OO0O0

ZT

HO,C

H5N

ZT

HO,C

HoN
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000000000000 00010000000000000(S)-2-000-6-000 -2
-((1s,3R)-3-((4"-000000000-4-00)000000)000000)00000
oooooo

'"HNMR (D,0) & 7.70 — 7.60 (m, 4 H), 7.46 (d, /= 7.6 Hz, 2 H), 7.18 (t,J = 8.8 Hz, 2 H), 7.44
(m, 4 H), 4.13 (s, 2 H), 3.64 (m, 1 H), 2.59 — 2.25 (m, 4 H), 2.00 — 1.76 (m, 2 H), 1.68 — 1.54
(m, 1 H), 1.42 — 1.05 (m, 4 H), 0.71 (t,J = 7.2 Hz, 2 H). MS found for C:H3,BFN,04 m/z
[429(M + 1)]

oooooQ
00020
(S)-2-000-6-000-2-((1s,3R)-3-(4-000000000000)I00000)I0
oooooo

OH
H
S

B(OH),

HO,C

HoN

ocoobebDODOO0O4-(O0O0O0ODOOOHMIDODODODODOOOS-OOODODDDOOOOOOO
ooooOOoOO0o0oo0oboooO01loobooOooooooooDe)-2-000-6-000-2-((s,
3R)-3-@-000pooooooooOo)fooooo)oDoopoooooooo

'H NMR (D,0) 3

726 (d,J=17.2,2 H), 6.87 (d,J=7.2 Hz, 2 H), 4.01 (s, 2 H), 3.59 (m, | H), 2.60 — 2.18 (m, 4
H), 1.96 — 1.78 (m, 2 H), 1.67 — 1.53 (m, 1 H), 1.40 — 1.04 (m, 4 H), 0.72 (m, 2 H). MS
found for C7H»7BN,Os m/z [351(M + 1)]

ooDo0oo00
00021
(S)-2-000-6-000-2-((1s,3R)-3-(4-(4-0 0000000 ODOOODOO)DOO
ooo)Yoooooooao
0

H

N
HO,C Cl

H,N
B(OH),

00060 0004-(4-00000000)I0OON0O0ON0ON3-00000000000
000000000 0000010000000000000(S)-2-000-6-000-2-(
(1s,3R)-3-(4-(4-0 0000000 )I0DO00O00O0)I0DO00O00)IODO0O0O0O
00

'H NMR (D;0) & 7.37 (m, 4 H), 7.09 — 6.97 (m, 4 H), 4.07 (s, 2 H), 3.64 (m, 1 H), 2.56 —
2.20 (m, 4 H), 2.00 — 1.70 (m, 2 H), 1.66 — 1.52 (m, 1 H), 1.43 — 1.01 (m, 4 H), 0.72 (m, 2 H).

MS found for C»3H3gBCIN,Os m/z [461(M + 1)]

oooooao

00az22

(8)-2-00 0 -6-000 -2-((1s,3R)-3-((4"-0 00 00000-2-00)000000)
0OD0Do00oOo)YoOoDbooooao
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i
N

HO,C

wC, O

B(OH)2 ¢

D0D0600004-00000000-2-0000000003-00000000000
000000000000 0010000000000000(S)-2-000-6-000-2-(
(1s,3R)-3-((4"-00000000-2-00)000000)I00000)I0000000
0oo0

'HNMR (D,0) 8 7.52 — 7.41 (m, 5 H), 7.39 — 7.28 (m, 3 H), 4.12 (s, 2 H), 3.38 - 3.27 (m, 1 H),
240 -2.28 (m, 1 H),2.16 — 1.91 (m, 3 H), 1.79 ~1.47 (m, 3 H), 1.40 — 1.01 (m, 4 H), 0.71 (t,

J =28.0Hz, 2 H). MS found for C,3H3yBCIN,O4 m/z [445(M + 1)]

Do0o0o0a0

00023

(S)-2-0 00 -6-00 0 -2-((1s,3R)-3-((6-0 0000000 -3-00)000000)00
Do0O00)IoOoOooooo

=
N

i

HOLG

HoN
B(OH),

ooboebCOdOe6-000O00DOOOODODOOS-ODDOOO0OOO0ODOOOODDOOOO
ooooDoDoOO0OO001ooooooODODDbDDOO000E-2-000-6-000 -2-((1s,3R)-3-
e-0ooooooo-3-0Oo)oooooo)ooooooH)yyooooooboooono

'HNMR

(D,0) 6 8.82 (s, 1 H), 8.58 (m, 1 H), 8.29 (m, 1 H), 7.85(d,/=7.1 Hz, 2 H), 7.70 — 7.58 (m,

3 H),4.38(s,2 H),3.77 (m, 1 H), 2.62 —2.38 (m, 4 H), 2.07 — 1.80 (m, 2 H), 1.68 — 1.56 (m,

1 H), 1.42-1.09 (m, 4 H), 0.72 (t,.J = 7.6 Hz, 2 H). MS found for C2,H3BN:O4 m/z [412(M+ 1)]
goboooo

oood?24

(S)-2-((1s,3R)-3-((H-0 0000 -2-00)000000)I0O0000)-2-000-6-0
DO0oO00O00O000

e
N

B(OH),

HO,C
H,N
go0doe000d0O0O9oH-O000O00-2-0000000003-00000000000000

0000000000010 000000000000 (S)-2-((1s,3R)-3-((OH-0 000
0D-2-00)000000)000000)-2-000-6-00000000000000
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"H NMR

(D,0) & 7.89 —7.83 (m, 2 H), 7.62 — 7.56 (m, 2 H), 7.44 — 7.32 (m, 3 H), 4.14 (s, 2 H), 3.91
(s, 2 H), 3.63 (m, 1 H), 2.54 — 2.27 (m, 4 H), 2.00 — 1.77 (m, 2 H), 1.63 — 1.53 (m, 1 H), 1.40
—1.04 (m, 4 H), 0.70 (t, J = 7.6 Hz, 2 H). MS found for Co4sHz;BN2O4 m/z [423(M + 1)]

Do0o0o0Q0
00025

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((4"-(0 00000000 )IO0000O0-2-00)0
00000)00O0000)0000O0000

1 0
N

HO,C

H,N iill]

BOH)2 cF,

D0O0e0 0004000000000 )IODOO0-2-0000000003-00000
0000000000000 0000000010000000000000(S)-2-00
0-6-000-2-((1s,3R)-3-((4"-(0 00000000 )IO0000-2-00)I00000
yoOoOOoOo)oooooooooao

"HNMR (D,0) 5 7.82 (d,J = 8.1 Hz, 2 H), 7.56 — 7.45 (m, 5

H), 7.42 —7.36 (m, 1 H), 4.12 (s, 2 H), 3.34 - 3.26 (m, 1 H), 2.45 -2.24 (m, 1 H), 2.16 - 1.86
(m, 3 H), 1.75 -1.61 (m, 2 H), 1.54 —1.43 (m, 1 H), 1.39 —1.01 (m, 4 H), 0.70 (t,J = 8.0 Hz, 2
H). MS found for C4H3oBF3N,0,4 m/z[479(M + 1)]

oooooon
00026

(S)-2-000-6-000-2-((1s,3R)-3-(4-0 0000000000000 )IO00O000)
oooooood

ZT

HOLC

HoN
B(OH);

ooboebO0OO0OO04-00000DODODOODODOOODO3-O0O0O0DODODOODDOOO
ocooooODoOO0O0O0oO0lwWwooooOooOoDOoOoO0ooOoOoEe)-2-000-6-000 -2-((1s,3R
)-3-4-0 0000000000 DOD0O0)O0O0O0OooH)YOODODDDOOO0OO0DO000

'H NMR (D,0) 3

7.31 (s, 4 H),4.05 (s,2 H), 3.58 (m, 1 H), 2.57 - 2.22 (m, 5 H), 1.96 — 1.50 (m, 8 H), 1.41 —
1.05 (m, 9 H), 0.71 (t,J = 7.8 Hz, 2 H). MS found for C»3H37BN,O4 m/z [417(M + 1)]
ogooooao

0odo27

(S)-2-000-6-000-2-((1s,3R)-3-(00000000)I0O00O00)000000
O
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CO 2MG

wo T

OMe

000000
00 1:

000 3,3-0000000000000000000

0 J. Org. Chem. (2006) 61, 2174-21780 0 000000000 03-000000000
00000 (11.490 100mmol)0 MeOH(133mL) D D O OO Op-0 000000000 OO (0.
3gg0 2.o0mmol)0 0 0000000050030 00000000000001/50000
00000000000 00H0000000000000@)I0NO0O0000000
000000000000 000000000(@5.29)0000000000000000
O00O00OR, 0.41(0 000 020%00000)0

'HNMR (CDCls, 300 MHz) & "H-NMR: 2.50 - 2.30 (m, 4 H); 2.89 (quint, J = 8.6 Hz, 1 H),
3.14 (s, 3 H); 3.17 (s, 3 H); 3.69 (s, 3 H)

0
-OMe
MeO rl\I
Me
MeO
oooooao
0O0ga2z2:

N,3,3-000000-N-00000000000000000

0000 3,3-0000000000000000000 (11.6590 66.9mmol)0 THE(134mL
YIOOOOON,0-0000000000000000(10.1290 103.7mmol)0 0 000 O
00000000 OD0DOD0DODODO0OODODOODODOOOO (THRFO 2MO0 O O 100.3mLO 200.7mmo
NDOODO0D0OD0200000000000000000000000(5ML) 0000000
0000000000000 0000000000000000000000000000
D000O00002001000 000000000000000000000000000
0000000000 (9.16g0 67%)0 00 0 R, 0.06(0 000 020%0 00 00)0

'H NMR
(CDCls, 300 MHz) 6 3.61 (s, 3 H), 3.20 (s, 3 H), 3.19 (s, 3 H), 3.15 (s, 3 H), 2.39(d,/=9.0
Hz, 4 H). ESI MS found for CoH{7;NO4 m/z [204.1 (M+1)]

@]
=
MeO
MeO
gooooad
0o 3:

1-G,3-00000000000)0D0Db0-4-00-1-00
ON,3,3-00000D0-N-000D0C0C000D00CO000D0DDO (12.1990 60.0mmol)0 THF(1
omb) I 00Ooopoo0OoDODbOOOO0O3-00oooooODDOO @a68mLd 0.5M/THFD 84mmol
YOoOoOoOooooo1.50000000000000000D0O0INOOOOE@OML)ODODO
goobooooobooocoooboobobooooboooooboooOoooDbOoogoMgso,d
oooboooooobooooooobooooosb40v0 D00 0O0O0DOO0OO0OO0DDODOO
OoOO0O0OD0DOO0OO000000000D0OD0DODO0O0010.989(92))0000ORe 0.77(0 000
O50%w00000)0
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'"H NMR (CDCls, 300 MHz) 8 5.87 - 5.72 (m, 1 H), 5.06 - 4.95 (m, 2 H),
3.17 (s, 3 H), 3.13 (s, 3 H), 3.06 - 2.88 (m, 1 H), 2.54 - 2.48 (m, 2 H), 2.38 - 2.28 (m, 6 H)

OMe
t-BUHNOC OMe
AcHN
AN
oooooao
0oada:

2-000000-N-tert-0 00 -2-B,3-0 00000000000 O0O0-5-000D0O
01-GE,3-0000bDb00ooobo)ydnf-4-00-1-00 (3.0015.1)02,2,2-0000

0000000 @m)D00D0DO0ODO0O00DO0DO0ODNO (4.66g0 60.5mmol)0 0 O tert-0

0dooooooo(@4omLO0303mmoDD 000 D0DODOOOOO3300000OO0OO0OOnN0

goobOoooobooocoobobooboooobooooboooOooboDbOMgso,000000

go00ooo0o0oooooooooooz2o0i1000 0 0000000000000 00ooO0Og
OCOoO0O0DDO0O0000000000D0 (4.0490 79%)0 0 0O Re 0.16(0 0 O O O 50%0

Oo0oog)o

'HNMR (CDCls,

300 MHz) 8 7.10 (br s, 1 H), 6.71 (br s, 1 H), 5.83 - 5.69 (m, 1 H), 5.03 - 4.91 (m, 2 H), 3.14
(s, 6 H), 2.91 -2.72 (m, 2 H), 2.39 - 2.24 (m, 2 H), 2.13 - 1.79 (m, 7 H), 1.53 - 1.33 (m, 10
H). ESIMS found for CsH:N204 m/z [363.0 (M+Na')]

Me
t-BuHNOC OMe
AcHN (P
B~
oooood
005:

2-000000-N-tert-000-2-(3,3-00000000000)-6-(4,4,5,5-0000
00-1,3,2-00000000-2-00)00000000
02-000000-N-tert-000-2-(3,3-00000000000)I00-5-00000
(4.04g0 11.87mmol)0 0 0000 O O (419mL)0 0 0 O O O [1r(COD)CI],(239mg0 0.356mm
ol)d O O dppe(276mgd 0.712mmol)0 0 00000000150 0000000000000
000000000 (@.41mL016.61mmo) 0 0000000000000 0000000O
000000000000000000000000000MgS0,0000000000
000O00O0000000180100000000000000000000000000
0000000000000 0(5.21g094%)0 00 0R, 0.29(0 0000 75%00000)
0

'H NMR (CDCls,

300 MHz) 8 7.05 (br s, 1 H), 6.75 (br s, 1 H), 3.14 (s, 6 H), 2.81 - 2.64 (m, 2 H), 2.38 - 2.21
(m, 2 H),2.12 - 1.91 (m, 6 H), 1.51 - 1.04 (m, 25 H), 0.74 (t, /= 8.0 Hz, 2 H). ESIMS found
for Cp4H4sBN,Og m/z [491.4 (M+Na")]
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0
t-BUHNOC
AcHN E?
~0
oooonoao
00de:

2-000000-N-tert-0 00 -2-3-00000C0C0ODODO)-6-(4,4,5,5-000000D0 -1,
3,2-00000C0C00-2-00)dO00O0DOOO
O2-000000-N-tert-000-2-@B,3-0 0000000000 )-6-(4,4,5,5-000
oo00-1,3,2-00000000-2-00)0000000-21g011.20mmol)0 0 OO0 (C
l1iomL) DO O0O0ODDp-000000000 @oemgD0.56mmo) 0 0 O0OC0DOCOODDODOOO
oooooDoDoOoOooooo¢GoompyoooooooE@somL)Dooocooooooood
ooooooooobOoooooMqgso,0 00000 o0ooocooooooonoooogs
oo/ oooOoOooobooOoobbOoooobooooobooooooooboooooao
0 (3.4090 73%)0 0 O ORe 0.31(D O DD DO 75%0 O OO 0O)HO

'H NMR (CDCls, 300 MHz) 5 6.83 (br's, 1 H), 5.84 (br s, 1 H), 3.45 -
3.33 (m, 1 H), 3.09 - 2.82 (m, 6 H), 2.02 (s, 3 H), 1.54 - 1.05 (m, 25 H), 0.77 (t, ./ = 7.4 Hz, 2
H) ESI MS found for C,;,H:9BN,Os m/z [423.1 (M+l)]

N
t-BUHNOC
AcHN g
o)

oooooon
0o7:

(S)-2-0 00000 -N-tert-0 0 0 -2-((1s,3R)-3-(0 0 000000)I0O00O00)-6-
(4,4,5,5-000000-1,3,2-00000000-2-00)I000000
02-000000-N-tert-000-2-(3-000000000)-6-(4,4,5,5-000000 -
1,3,2-00000000-2-00)J000000 (211mgd 0.50mmol)0 O 0 0 O O (1.4mL)
0000000000000 0 (9 LO0.50mmol)0 00000500000 0NaBH(OAC),
(159mg0 0.75mmo) 0 0 0000000000000 0O00O00O00O000000000O
0000000000000000000000000000000MgS0,000000
00000000000 00000302%w000000000000000000000
000000000000000C@o9mg)I D000 0N0N0NON0NN0NON0NON0NON0Ood
0000000000000 O00000R,0.45(0000075%0 00 00)0ESHMS Cag
Hs4BN50,0 O O O m/z [604.5 (M+1)]0

e

B(OH),

HOLC
HoN
gpboooog

00O 8:
(S-2-000-6-000-2-((1s,3R)-3-(U00D0DO0COoOoO)oooooo))yooooano
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02-000000-N-tert-0 00 -2-((1s,3s)-3-(00000000)I0O0O00O0)-6-(4
,4,5,5-0 0 0000-1,3,2-00000000-2-00)0000000 (209mgd 0.347mmo
DOG6N HCI(@B.6mL)0 00001000 000 0000000000000 000H,0000
000000000@E)IODDO00000000000000HPLC(I00 100% CHsCN/H,0)
0D0000000O000O0000

'"H NMR (D0, 300 MHz) § 7.41 - 7.23 (m, 10 H), 4.15 (br s, 4 H), 3.73 - 3.62 (m,

1 H),2.33-2.02 (m, 4 H), 1.94 - 1.78 (m, 1 H), 1.74 - 1.59 (m, 1 H), 1.51 - 1.36 (m, 1 H),
1.33 - 0.95 (m, 4 H), 0.65 (t,J= 7.2 Hz, 2 H). ESIMS found for C24H::BN,04 m/z [425.1
(M+1)]

Do0o0o0a0
00028
(S)-2-0 00 -6-000-2-((1r,38)-3-(0 0 000000)I00000)I000O000

v

HOLC

H2N B(OH),

000700000000000000000000270000000000000(S)-2
-000-6-000-2-((1r,38)-3-(00000000)I00000)I00000000
00

'H NMR (D0, 300 MHz) 3 7.41 - 7.25 (m, 10 H), 4.18 (br s, 4 H), 3.88 -

3.76 (m, 1 H), 2.66 - 2.54 (m, 1 H), 2.45 - 2.17 (m, 4 H), 1.86 - 1.67 (m, 1 H), 1.57 - 1.42 (m,
1 H), 1.37 - 1.01 (m, 4 H), 0.66 (t, J= 7.8 Hz, 2 H). ESIMS found for C,4H3;:BN,O,4 m/z
[425.1 (M+1)]

0ooooon
00029
2-000-6-000-2-((1s,3R)-3-(0000000-2-00)000000)I00000

ao
N:f

B(OH),

HO,C
H,N
gbovyvoooboboooboooboboboboboooobobobooboooboogay

000000000000 02-000-6-000-2-((s,3R)-3-(C000000-2-00)
000000)IO000O000O0000

'H NMR (D,0, 300 MHz) 8 7.37-7.20 (m, 10 H),
4.58-4.30 (m, 4 H), 3.86-3.76 (m, 1 H), 2.55-2.31 (m, 4 H), 2.06-1.57 (m, 3 H), 1.36-1.02 (m,
4 H), 0.66 (t, 2 H, J = 6.9 Hz). ESI MS found for CsH»BN,O4 m/z [311.1 (M-2H,0)]

oooooao
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00030
6-000-2-(2-(0000000-2-00)000)-2-(000000)I0000000
EtO,C

Z
Boc\N/T:::::;,Q
I B\O

Do0o0o0Q0

00 1:

000 2-000-2-(tert-000000000(@O00)I00)-6-(4,4,5,5-00000
0-1,3,2-00000000-2-00)I000000

0000 2-000-2-Ctert-0 00000000000 )-6-(4,4,5,5-000000-1,3,

2-00000000-2-00)0000000 (0.64g0 1.50mmol)0 THR(GSML)D 0O 0 OO0
0000000 NaHMDS(THFO IMO O 0 2.5mL0 2.5mmo)0 00000000200 0000
00000000470 7.5mmo) 000000000000 OCOOOODOODOOO
OO0O0OO0OOONH,CIDOGM)D 000000000000 00000000000000
0000000000 0000000000000000MgS0,00000000000
0000000000 02025%00000000000000000000000000
000000000000 (0.51890 79%)0 0 0O Ry 0.53(0 00 0 030%0 000 0)0

"HNMR (CDCls, 300 MHz) § 5.78 - 5.62 (m, 1 H), 5.15 - 5.03

(m, 2 H), 4.12 (q, J = 9.0 Hz, 2 H), 2.90 (s, 3 H), 2.89 - 2.81 (m, | H), 2.58 - 2.51 (m, | H),
1.94 - 1.83 (m, 1 H), 1.76 - 1.66 (m, 1 H), 1.54 - 1.08 (m, 29 H), 0.77 (t, / = 8.0 Hz, 2 H).
ESIMS found for C»3Hs:B N 06 m/z [440.2 (M+1)]

EOL o )
BOC\N)Q/ C
| B‘O

Do0o0o0Q

00 2:

000 2-(tert-000000000(C@COO0)D00)-2-(2-000000)-6-(4,4,5,5-
0D00000-1,3,2-00000000-2-00)0000000

0000 2-000-2-(Ctert-000000000CC0O0O0)I00)-6-(4,4,5,5-0000

00-1,3,2-00000000-2-00)0000000 (0.518g0 1.18mmo)0 000 OO

DOo(om)D00000-780000000000000000O000O00O0O000OO0

0000000001500 0000000PhgP0.928g0 3.54mmol)0 00 00000 20

0000000000000 00000000000070600 00000000000

00000000000 000000000000000(0.3759079%)0 0 0 O0Re 0.31
(00D0O0030%0 0000 )0

'HNMR (CDCls, 300 MHz) 6

9.42 (s, 1 H),4.17 (q,/=9.0 Hz, 2 H), 3.21 (br d, /= 15.0 Hz, 1 H), 2.92 (s, 3 H), 2.64 (br d,
J=15.0Hz, 1 H), 1.87 - 1.79 (m, 2 H), 1.46 - 1.09 (m, 28 H), 0.77 (t, /= 8.0 Hz, 2 H). ESI
MS found for CyH4oB|N;O7 m/z [442.2 (M+1)]
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EKD%%:::::;f::§:2>

Boc~
N
I
/B\
H
Oo0o0o0oo0oao
00 3:

000 2-(tert-0 00000000 O0O0)I00)-2-(2-(CO000000-2-00)0
00)-6-(4,4,5,5-000000-1,3,2-00000000-2-00)0000000
0000 2-(ert-000000000(C@O0O)I00)-2-(2-000000)-6-(4,4,5,5
-000000-1,3,2-00000000-2-00)000000003-000000000
000O00O0000O000000000(R)-2-000000-2-((s,35)-3-000000
000)-N-tert-0 0 O -6-(4,4,5,5-000000-1,3,2-00000000-2-00)00
0000000000000 00000000002700060000000000 2-(t
ert-000000000@O00)I00)-2-(2-(0000000-2-00)000)-6-(4,4
,5,5-000000-1,3,2-00000000-2-00)0000000000000R 0.3
200000000 10% MeOH)O

'H NMR (CDCl;, 300 MHz) & 7.20 -

7.14 (m, 4 H), 4.13 (q,J = 8.0 Hz, 2 H), 3.96 (br s, 4 H), 3.00 - 2.88 (m, 4 H), 2.75 - 2.60 (m,
2 H), 2.41 -2.31 (m, 1 H), 2.15 - 1.95 (m, 2 H), 1.87 - 1.74 (m, 2 H), 1.49 - 1.08 (m, 26 H),
0.79 (t,J= 8.5 Hz, 2 H). ESIMS found for CzoH4BN2Og m/z [545.6 (M+1)]

WL
H B(OH),

ogooooad

0o4:

6-000-2-2-(U00000D0-2-00)100)2-(000000)d0000
oooozro0osgoo0ooDooDodooboooe-00d-2-R-(OOoboooo-2-00)
oooO)-2-(00D0O0OO0OO0H)OOOOOODODODODOODO

'H NMR (D;0,

400 MHz) 5 7.41-7.38 (m, 4 H), 4.57 (br s, 4 H), 3.47-3.43 (m, 1 H), 3.33 - 3.28 (m, 1 H),
2.69 (s, 3 H), 2.33-2.24 (m, 2 H), 1.96 -1.83 (m, 2 H), 1.50 -1.42 (m, 2 H), 1.36 - 1.30 (m, 1
H), 1.25 - 1.19 (m, 1 H), 0.82 (t, /= 7.2 Hz, 2 H). ESIMS found for C;;H»,BN,O4 m/z

[335.2 (M+1)]

oooooo
0 0 O 31(1799)

6-0 00 -2-(2-(5-000-3,4-0000000000-2AH)-00)000)-2-(0000
0O0)0O0DO0OO0OoOOo

10

20

30

40



(60) JP 5993459 B2 2016.9.14

HOLC

N
Y
H)Q/B(OH)z

00030 0005-000-1,2,3,4-000000000000000000000000¢0
DO00oO00300000000000006-000-2-(2-(5-000-3,4-0000000
00D0-2AH)-00)000)-2-(000000)I0O000000000

"H NMR

(D,0, 500 MHz) & 7.38 (d,J = 8.0 Hz, 1 H), 7.24 (dd, J, =, = 8.0 Hz, 1 H), 7.10 (d, J =
8.0 Hz, 1 H), 4.53-4.48 (m, 1 H), 4.32-4.26 (m, 1 H), 3.81-3.75 (m, 1 H), 3.42-3.35 (m, 1 H),
3.34-3.21 (m, 2 H), 3.20-3.12 (m, 1 H), 3.11-3.01 (m, 1 H), 2.57 (s, 3 H), 1.92-1.75 (m, 5 H),
1.75-1.65 (m, 1 H), 1.40-1.34 (m, 2 H), 1.31-1.18 (m, 1 H), 1.16-1.06 (m, 1 H), 0.70 (t, .J =
7.5 Hz, 2 H). ESIMS found for CoH3BCIN,O4 m/z [361.4 (M -2x18 + 1)]

C1oH20BCIN,O, 2HCI.2H,00 000000 DO : C 45.130H 7.180N 5.540 0 0 0 C 45.
180 H 6.950 N 5.620

oooooo

00032
6-000-2-(2-(5-000-3,4-0000000000-2AH)-00)000)-2-(0 000
00)Ioo0ooooaon

\N

000300001,2,3,4-0000000000000000000000000000
0300000000000006-000-2-2-(5-000-3,4-0000000000 -2
(AM-00)000)-2-(000000)I0000000000

'H NMR (D0,

500 MHz) & 7.30-71.8 (m, 3 H), 7.12 (d, J = 8.5 Hz, 1 H), 4.57-4.48 (m, 1 H), 4.33-4.26 (m,
1 H), 3.80-3.70 (m, 1 H), 3.51-3.35 (m, 2 H), 3.31-3.22 (m, 1 H), 3.21-3.10 (m, 1 H), 3.10-
3.02 (m, 1 H), 2.60 (s, 3 H), 2.41-2.26 (m, 2 H), 1.92-1.77 (m, 2 H), 1.40-1.32 (m, 2 H), 1.30-
1.19 (m, 1 H), 1.19-1.07 (m, 1 H), 0.70 (t,/ = 7.2 Hz, 2 H). ESI MS found for CisH20BN>O4
m/z [313.5 (M -2x18 + 1)]

DoooooQ
00033
6-000-2-(000000)-2-(2-(4-00000000-1-00)000)0000000
O

HO.C r:::I//

N
\N
H)C/\/B(OH)z

gbo3gobo4-000obobobotbooooboobobobooosobobonnb
ocoooooooe-00d-2-(OO0DODO)-2-(2-4-DO0O0DODOODODO-1-0DOHOOO
Yooooooooooo
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'H NMR (D,0, 500 MHz) § 3.51-3.41 (m, 2 H), 3.24-3.16
(m, 1 H), 3.06-2.97 (m, 1 H), 2.95-2.80 (m, 2 H), 2.50 (s, 3 H), 2.28-2.12 (m, 2 H), 1.88-1.70
(m, 4 H), 1.64-1.48 (m, 1 H), 1.36-1.17 (m, 5 H), 1.17-1.04 (m, 1H), 0.84 (d, /=82 Hz, 3

H), 0.70 (t,J = 7.2 Hz, 2 H). ESI MS found for C;sHxBN,O4 m/z [297.5 (M -18 + 1)]
Ci5H31BN;0, 2HCI.1/3H,00 0 0000000 : C 45.830H 8.630N 7.130 000 C 45.
770 H 8.560 N 7.100

Do0o0o00

00034

6-00 0 -2-(2-(4,4-000000000-1-00)000)-2-(000000)00000
000

o [T

N
\N
H)Q/B(OH)z

ooos3xnoob4,4-0000000000O0OO0OO0O0ODODOOOODODOOOODODSBOOOO
ooooooooobe-00-2-(2-4,4-0000O00O0DOO-1-0DDOHYODOO)-2-(OO
ocoooH)YoDoooooooooo

'HNMR (D,0, 500 MHz) & 3.39-3.28

(m, 2 H), 3.28-3.20 (m, 1 H), 3.12-2.96 (m, 3 H), 2.56 (s, 3 H), 2.30-2.15 (m, 2 H), 1.89-1.72
(m, 2 H), 1.59-1.50 (m, 4 H), 1.39-1.30 (m, 2 H), 1.28-1.16 (m, 1 H), 1.15-1.04 (m, 1H), 0.93
(s, 3 H), 0.88 (s, 3 H), 0.69 (t,/ = 7.5 Hz, 2 H). ESI MS found for CisH33BN,O4 m/z [311.5
(M -18 + 1)]

Do0o0o0Q

00035
6-000-2-(2-(3,4-00000000000)I00)2-(000000)I0O00000
0

Cl
o1 X
~ /]\/:/\N/ Cl
N
H B(OH),

00030000(@B,4-00000000)I00000000000000000000
0D0300000000000006-000-2-(2-(3,4-00000000000)300
)-2-(000000)I00O00O00O00O00

'H NMR (D,0, 500 MHz) 3
7.56 (s, 1 H), 7.52 (d,.J = 8.5 Hz, 1 H), 7.28 (d,J = 8.5 Hz, 1 H), 420 (dap,/ = 11.5Hz, 1
H), 4.10 (dap, J = 11.5 Hz, 1 H), 3.20-3.11 (m, 1 H), 3.08-2.98 (m, 1 H), 2.51 (s, 3 H), 2.19-

2.05 (m, 2 H), 1.71-1.62 (m, 2 H), 1.32-1.24 (m, 2 H), 1.21-1.11 (m, 1 H), 1.11-0.99 (m, 1

H), 0.63 (t, J = 7.2 Hz, 2 H). ESI MS found for C;sH,sBCl,N2Oy m/z [355.4/357.4 (M -2x18 + 1)]
OoO0o0oo0oo0od

00036

6-000-2-(000000)-2-(2-(4-000000000-1-00)000)000000
00
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HO,C

N
N
H)E:/\/B(OH)z

gbo3goobo4-000oboobobotbooooboboboboooboos3ogbonnb
ocoooooooOoe-0d0Oo-2(OO0D0DO)-2-(2-4-D0DO0DOODODODDO-1-00)HO
ooH)Yooooooooooo

'H NMR (D,0, 500 MHz) 8 7.30-7.24 (m, 2 H), 7.22-

7.16 (m, 3 H), 3.62-3.51 (m, 2 H), 3.30-3.20 (m, 1 H), 3.12-2.96 (m, 3 H), 2.86-2.74 (m, 1H),
2.55 (s, 3 H), 2.31-2.12 (m, 2 H), 2.09-1.97 (m, 2 H), 1.88-1.72 (m, 4 H), 1.39-1.28 (m, 2 H),
1.28-1.14-1.03 (m, 1 H), 0.66 (t,J = 7.5 Hz, 2 H). ESI MS found for CoyH:sBN,O4 m/z

[341.5 (M -2x18 + 1)]
CooHasBN,0, 2HCI.2H,00 00000000 : C 49.500H 8.100N 5.770 0 00 C 49.46
OH 7.880 N 5.870

0ooooon

00037

6-0 00 -2-(2-(4-(4-0000000)00000-1-00)000)-2-(000000)0
0oooooo

HOZSC/i
\\N
H B(OH),

ocoos3xvo0o04-@-0000O0OOOHY ODODODODOOOODDODDOOODDDODOOOOODOS
o0o0OoooOoooooODOoOO0e-000-2-2-4-4-ODDO0DO0DOO0OHXOODDODO-=-2-0D0O)
ocoo)-2-(OOoOoOoOo)ooooooooood

'H NMR (D,0, 500 MHz) & 7.21

(d,J=8.5Hz, 2 H), 7.12 (d,J = 8.5 Hz, 2 H), 3.58-3.47 (m, 2 H), 3.25-3.15 (m, 1 H), 3.08-
2.92 (m, 3 H), 2.80-2.72 (m, 1 H), 2.51 (s, 3 H), 2.28-2.11 (m, 2 H), 2.02-1.90 (m, 2 H), 1.84-
1.67 (m, 4 H), 1.31-1.22 (m, 2 H), 1.21-1.10 (m, 1 H), 1.10-0.98 (m, 1 H), 0.62 (t, ./ = 7.5 Hz,
2 H). ESI MS found for CyH3;BCIN,O4 m/z [375.3/377.5 (M -2x18 + 1)]

CooHaoBCIN,O, 2HCI.2H,00 0 0000000 : C 46.220H 7.370N 5.3900 000 C 46.
460 H 7.660 N 5.5000

Oooo0a0

00038

2-000-6-000-2-(3-(00000-1-00)I000)I0000000

N

>y o7
0

Ooodoo0ooad

uoai:
4-000-N-O000-N-ODO0OO0OO0DOOO0
ooooOoOogN,o-O000Db0DbDO0O0O0oDbOO0oO0n0DnD@e.9gd0.173mo)0 OO OO

Cl
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00000 (53nL0 0.381mol)0
00.19mol)0 400 0000 OO
000000000 O0O0000
0,0000000000000
000000000000 4-0
000000000 O0O00O00
8.0 (M+1)]0
CI/\/\[M

O
Do0o0o0Q0

002:
1-000000-7-00 -4-00

00000 40mM)0ODOD004-0000000 (209
00000000D00000D00000000000
0000000000 002N HClO O 0 (x2)0 1M K,C
00000000000 0MgS0,000000000
N-O000D0-N-000000D000(R1.8g)00 00
000O00ESH MS CgHy,CINO,O O O O m/z [166.0/16

OoOoo0oooo
I B

oooo0OD0ODOO0OO000O00O0O0ooOO0OODODOOO00O0O0000(7.8g00.33moH)0 0000

gbooooooobooboboboooboomTFO0OO0ObOO0obOo0obobooooobooobonb

ocoooODooOO0OO0O0O0O0O0OoooO0D4-000-1-000 (32.5mLO 0.321mol)0 THF(100mL
yooooi1ow 0O OoooooooODbDOOO0O0O0O0ooooooOoDbODbDOO0OO0O0Ooooooo
gboobooooooobgoboboboboocbgobobobooboooboobOobOwyad
Oooo0ODD204-000-N-0000-N-O00000O000O0DO (21.3g0 0-128mol)0d THF(C20
omb) oo @oOH)ooooooooooooooooooooooooooooooboao

20000b00obo0oboobooooobobobobobooooboboboboooboobo
cooooDOOO0OOOoOoOoOoooooooODOO0OOMgSO,000O0OOODDOODOOOn
ocoo1-00D0000-7-00-4-00Q@mO8SY00O0O000COODODOO

'H NMR (CDCls, 500 MHz) & 5.93 - 5.69 (m, 1 H),
5.11 - 4.92 (m, 2 H), 3.58 (t,J= 6.5 Hz, 2 H), 2.65 - 2.50 (m, 4 H), 2.41 - 2.26 (m, 2 H), 2.11
-1.98 (qw, J = 6.5 Hz, 2 H)

t-BuHNOC

AcHN c

0ooooo
00 3:

2-000000-N-tert-0 00 -2-(3-0000000)000-5-00000
01-000000-7-00-4-00 (g0 6.22mmo)0t-0 000000 0 O (2.8mLO 24.8mm
oDID0DO00O00D00DO0O2.89(37.3mmol)02,2,2-0 0000000000 (BnL)0O0O0
0000000000000 0000000000000000000000002M HCl
0000000000000 0000000000002MHIOOOOO0OO0O0OO00O000O
0000000000OMgS0,00000000000000000000000(C@OO0O0
000O00O0)I000000002-000000-N-tert-000-2-(3-0000000)
000-5-000000000001.79(94%)0 000 0 0ESI MS CygHaoCIN,0,0 00 O m

/z [303 (M+1)0 325.3 (M+23)]0
|

+BuHNOC
AcHN ?
B~o
oooooao
0oada:
2-000000-N-tert-0 00 -2-B3-0000000)-6-4,4,5,5-000000-1,3,2-
00000000 -2-00)0000000
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0000000000 (,5-0000000000)000000)I0000 (100mgd 3
¥mo)D DO D ODODODOOOOOOD (118mgD 6%mol)0 0 O 4,4,5,5-0 00000 -1,3,2-
00000000 (.8n019.8mmol)J 000000000 (oML)0O0 00O (@O)002
000000 (.5904.95mmol) 0000000000 CCOML)0D 000000400000
0000000000000000000000000MgS0,000000000000
000000000000 (@O0O0O02003m00000)000002-000000-N-
tert-0 00 -2-(3-0000000)-6-(4,4,5,5-000000-1,3,2-00000000 -
2-00)0000000000000 (1.69076%)0 0000 0ESIMS CyyHyoBCIN,0,0 O
00 m/z [431.5 (M+1)0 453.5 (M+23)]0

o

+BuHNOC
AcHN é’)
~0
OoOo0ogoogaod
0O0db5:

2-000000-N-tert-000-2-(3-(00000-1-00)0000)-6-(4,4,5,5-00 0
000-1,3,2-00000000-2-00)0000000

02-000000-N-tert-0 00 -2-(3-0000000)-6-(4,4,5,5-000000-1,3,
2-00000000-2-00)0000000 (0.39g00.9mmoNO 0D 0O0O00O0OO0ONa
1(10%mo)0 0000000 (.75mO09%mmol) D 00000000 OS500000000000
00000000000 00000000000000000000000MgS0,000
000000002-000000-N-tert-000-2-(3-(00000-1-00)0000)-6
-(4,4,5,5-000000-1,3,2-00000000-2-00)0000000 (0.31g)000
000000000000000000000000ESEMS CogHugBN50,00 00 m/z [4
66.6 (M+1)]0

()

N
HO,C

H,N

B(OH),
Do0o0o00
00 6:
2-000-6-000-2-(3-(00000-1-00)IJ000)00000
02-000000-N-tert-000-2-(3-(00000-1-00)0000)-6-(4,4,5,5-00
0000-1,3,2-00000000-2-00)I00000006NHIOOOOOODOOO
0000000000000 000000000O0O00OHPLC(MeCND OO D)0 0O0OO
O

'"HNMR (D,0,500 MHz) 5 3.52 -3.59 (m, 2 H), 3.15
-3.08 (m, 2 H), 3.01 - 2.94 (m, 2 H), 2.09 - 2.00 (m, 2 H), 1.94 - 1.66 (m, 7 H), 1.63 - 1.53
(m, 1 H), 1.37 - 1.25 (m, 3 H), 1.21 - 1.08 (m, 1 H), 0.698 (t,/=7.5 Hz, 2 H). ESIMS

found for C;3H»7BN>O4 m/z [251 (M+1-2xH»0)]

ooooDoo
0oooa39
2-000-6-000-2-B3-(CO0O0O0O000-2-00)H)0O0O00O0)YOOODODODODO
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N
HO,C

H,N
2 B(OH),

gobosbogoboboooooboobobotboooobooboboboossoooooonnb
cooooo2-000-6-000-2-GB(COOO0OO0OO0O-2-00H)0D0O0O0HMIOOOOO
ooooao

"H NMR (D,0, 200 MHz) & 7.37 (bs,4 H), 4.91 -4.80 (m, 2 H), 4.56 -4.47 (m, 2
H), 3.51-3.38 (m, 2 H), 2.05-1.68 (m, 6 H), 1.48-1.05 (m, 4 H), 0.70 (t,/ = 7.2 Hz, 2 H). ESI
MS found for C7Hy7BN»O4 m2/2 [299.4 (M -2 x 18 + 1)]

Do0o000a0

000 40
2-000-6-000-2-(3-(5-000-3,4-0000000000-2AH)-00)0000)0
Doooooo

HO,C

HoN

B(OH), ClI

goosooogs-0oo-1,2,3,4-00000000000000O0DODCOOO0ODOOO
ooooboosgoooooooooboooo2-00g-6-000 -2-(3-G-000-3,4-00
ocoooooOoO0-2Am)-00)H)ocoooH)YoOoooooooooao

'H NMR (D,0, 500 MHz) &

7.35(d,J = 8.0 Hz, 1 H), 7.20 (dd, J; = .J, = 8.0 Hz, 1 H), 7.06 (d, J = 8.0 Hz, 1 H), 4.54 -
447 (m, 1 H), 4.31 - 425 (m, 1 H), 3.82 -3.74 (m, 1 H), 3.41 -3.32 (m, 1 H), 3.32 - 3.20 (m, 2
H), 3.18 - 2.99 (m, 2 H), 2.00 - 1.83 (m, 4 H), 1.83-1.69 (m, 2 H), 0.70 (t, ./ = 7.2 Hz, 2 H).

ESI MS found for C sHasBCIN,O4 m/z [347.4/349.4 (M -2x18 + 1)]
0ooooo

00041
2-000-6-000-2-(3-(3,4-0000000000-20H)-00)I000)00000
ooo

HO,C

ioqes
HoN
B(OH),

0oos00001,2,3,4-0000000000000000000000000000
03800000000000002-000-6-000-2-(3-(3,4-0000000000 -2
(H)-00)0000)00000000000

'H NMR (D,0, 500 MHz) & 7.28 -

7.15(m,3 H),7.10(d,/ =85Hz, 1H),452-445(m, 1 H),429-421 (m, 1 H), 3.75 -
3.67 (m, 1 H), 3.39 - 3.00 (m, 5 H), 2.00 - 1.68 (m, 6 H), 1.36 -1.27 (m, 3 H), 1.20 - 1.10 (m,
1 H),0.70 (t,J = 7.2 Hz, 2 H). ESIMS found for C;sH;9BN,O4 m/z [313.4 (M -2x18 + 1)]
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oooDoo
0oaoa4z
2-000-2-(1R,38)-3-(00DO0O00-4-00000C0CD0ODO)-0000O0O00O0)-6-0000D0

gboobooon

-lINH
HO,C"

0o0oooo

001:

(1R,38)-3-(00000-4-00000000)I0O0000000000
0(R,35)-3-00 0000000000000 (2.090 15.5mmol)J 000 00 00O (50mL)
00000@NODCOO0DO00D0000000000000O0O0 (2.8290 15.5mmol)d 0 O

000001000000 o0oo0oDO0oDooDOobOoo0ooooOonDadge.57gd 31mmol)d 100
gboobooooooobobotbooobo4wWwoooboobobobooooboobonb
0oooDoooo@G3omL)iooooo0oooDoooo0oDooooooDoooooooog
dooooooooooDoboooooDooDooDoobooooooDon @R,3S)-3-(0oao
oo-4-00000-DOO0O)ODDOOOOODDOOOODOOOODODOOUOUODODO
0000000 C,gH,,NO,OM/z 00 0295.2; 000318.1 (M + Na)*D 296.3 (M + H)™*
0

aVaV,
HO,C" Boc
opooooo
unoa2:
(1R,39)-3-((00000-4-00000)(tert-000000000)0O00)00000
gooooao

00 (R,38)-3-(00000-4-00000000)-00000000000000000
0 (25mL)0 O O O O NaHCO30 O O (25mL)0 O O O BocO O O (6.76g0 31mmol)0 0 O 0O O
0000000000000 000000022000pH30400000000000 (3
YD O0OODO0OODO0OO0O0OO00O00000000000000000000000000000
000000000000 0000000000000000000000000 (@O
000O00O000010060%0 0000)I000O000000(R,38)-3-{(0 0000 -4-
00000)-(tert-000000000)I003}000-00000000000000
(1.96g0 32%)0 0 0000

'H NMR (CDCls, 400 MHz)

07.61(d,J=75Hz2H),7.56(d,J=75Hz 2H),7.45(t,J="7.5Hz, 2 H), 7.36 (m, | H),
7.28 (m, 2 H), 4.46 (m, 3 H), 2.80 (m, 1 H), 2.16 (m, 1 H), 1.84 - 2.06 (m, 4 H), 1.75 (m, 1

H), 1.44 (s, 9 H); m/z for C24H291NO,4 expected 395.2; found 418.1 (M + Na), 396.1 M+ H')+

N ete
?,N\‘g‘ Boc
oooooao

00 3:
tert-U 0 0-00000-4-00000-{(A4S,3R)-3-( 00O @UuOo)cocoooano)-d
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000000000000

0 (1R,38)-3-{((00000-4-00000)(tert-000000000)I003F0000

00000000 (930mgd 2.35mmol)d DMAP(10mg)J O ON,0-0 00000000000
00 (459mg0 4.7mmol)0 00000 OO (15mL)0 O O O O O EDC(901mgD 4.7mmol) 0
000000000000 0000 @30 9.4mmol)J 000000000000
000000000000 0O0000000000@X)IONONDOND0NONDONDononoooao
0000000000000 O000O000O00O0O00ONO00ONONoONoNoooooaQ
0000000000000 O00O0O00O0O00(@OO0O000O000O0O0 100 60%0 O
0)I0DO0O000O00O0tert-000-00000-4-00000-{(1S,3R)-3-(0 0O

000)0O000O00)-0000000¥0O00000 (800mgd 78%)0 0000000

0Doo

'HNMR (CDCls, 400 MHz) 6 7.61 (d, J = 7.5 Hz, 2 H), 7.54 (d, J = 7.5 Hz, 2 H), 7.45 (t, J =
7.5 Hz, 2 H), 7.35 (m, 1 H), 7.30 (m, 2 H), 4.72 (br, s, 1 H), 4.49 (m, 2 H), 3.68 (s, 3 H), 3.19
(s, 3 H), 3.10-3.20 (m, | H), 2.10 (m, 1 H), 1.64 - 2.01 (m, 5 H), 1.41 (s, 9 H)

NTavay
OO0

X

oooooo

00 4:
tert-000-00000-4-00000-{(dS,3R)-3-000-4-00000000000 3}
oooooon

000000000 tert-000-00000-4-00000 -{(1S,3R)-3-(0 000 (00O
0)IO0O0O0O0D0)-00000003000000 (@.2g02.74mmol)J00000000O
O@OmML)ODD0O00 000000 03-0000000000 (THFD 0.5M0 13.7mL0 6.85mmo
HDOODO0DD0DO0OO0DO0O0DO0O0000O000100000000000000000000000
O00O00O00O0INDOOpH 30400000000000@X) 000000000000
000000000000 0000000000000000000000000000
0000000O000000000000000000(@O0000000000O0030%
O
O

O
O O
O 0
O O
O O
O O
( O

Oooooooogg

OOo0D0)YODOOOOOOOOtert-000-00000-4-00000 -{(S,3R)-3-00
-4-000000000003-0000000DD0OD000 @120 00000

'"HNMR (CDCls, 400 MHz) 8 7.62 d, J = 7.5 Hz, (2 H), 7.56 (d,

J=17.5Hz, 2 H), 7.46 (t, ] =7.5 Hz, 2 H), 7.36 (m, 1 H), 7.28 (m, 2 H), 5.80 (m, 1 H), 5.01
(m, 2 H), 4.48 m, (3 H), 2.92 (m, 1 H), 2.54 (m, 2 H), 2.37 (m, 2 H), 2.04 (m, 1 H), 1.74 -
1.94 (m, 4 H), 1.48 -1.66 (m, 1 H), 1.43 (s, 9 H)

t-BUHNOG "JN

AcHN

oooooo
005:

tert-0 0 0 -(1S,35)-3-{(2-0 00000 -1-(tert-0 00000 )-1-000-000 -5-
00-2-00)0000000-00000-4-000003000000000 tert-00
0 -(1S,3R)-3-{(2-0 00000 -1-(tert-0 00000 )-1-000-00 0 -5-00 -2-0
0)DO0OO0DOO0DO-00000-4-000003-000000
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Otert-000-00000-4-00000-{(1S,3R)-3-000-4-00 0000000003
}-000000 (402mgd 0.93mmo)0 00D O DO O DO O (716mgd 9.3mmol)O 2,2,2-0
0DO00O000O00O0@mDODtert-00000D0O0O0ODOO(387mg0d 0.53mLO 4.65mmol)
0oo0ooo0oooo2200000000000o0DooDooDo0oDoo@omboooooan
doDodo0xomL) 00000000 ODDODODODODODOOOOODOoDoDODOOan MgSO4D O
0000000 o0ooDobOO0ODbOoO0O0oo0ooDOooDOoDODOoDbOOooDoDoOooDOo@OooOoOooDOoDonn
gpD1o0e6e0%90 0000 IDO0ODO0OODODODODO(20mg 22%)0 O 0 O tert-0 O
0-(1S8,39)-3-{(2-0 0 0000-1-(tert-0 000 00)-1-000-000-5-00-2-0
o)yooooooob-oobobo-4-00000Y0OODOODOO;

'H NMR

(CDCls, 400 MHz) 8 7.61 (d, J=7.5 Hz, 2 H), 7.56 (d, J= 7.5 Hz, 2 H), 7.46 (t,J=7.5 Hz, 2
H), 7.37 (m, 1 H), 7.29 (m, 2 H), 7.00 (br s, NH, 1 H), 6.18 (br s, NH, 1 H), 5.80 (m, 1 H),
4.98 (m, 2 H), 4.50 (d, /= 16.5 Hz, 1 H), 4.31 (d, /= 16.5 Hz, 1 H), 4.14 (m, 1 H), 3.00 (m, 1
H), 2.58 (m, 1 H), 1.94 - 2.10 (m, 3 H), 2.03 (s, 3 H), 1.72 - 1.88 (m, 3 H), 1.43 (s, 9 H), 1.36

(s, 9H), 1.21 - 1.56 (m, 3 H)

000000000 (360mgd 67%)0 0 0 O tert-0 0 O -(1S,3R)-3-{(2-0 0000 O -1-(
tert-000000)-1-000-000-5-00-2-00)0000000-00000-4-0
0000000000 ;

'"HNMR (CDCls, 400 MHz) 8 7.60 (d, J= 7.5 Hz, 2 H), 7.56 (d, J = 7.5 Hz, 2 H), 7.46
(t,J=7.5 Hz, 2 H), 7.36 (m, 1 H), 7.27 (m (2 Ar-H + NH), 3 H), 6.87 (d, /= 11.5 Hz, NH, 1
H), 5.79 (m, 1 H), 4.98 (m, 2 H), 4.45 (m, 2 H), 4.25 (m, 1 H), 3.04 (m, 1 H), 2.75 (m, 1 H),
2.02 (s, 3 H), 1.76 - 2.00 (m, 3 H), 1.52 - 1.72 (m, 3 H), 1.44 (s, 9 H), 1.35 (s, 9 H), 1.21 -

1.56 (m, 3 H)
Ooo0oaogano

t-BUHNOC ON

AcHN Boc

Dooooo
006:

tert-0 0 0 -(1S,3R)-3-{[2-0 00000 -1-(tert-0 00 00 O )-1-0 O O -6-(4.4,5,5
-000o000-1,3,2-00000000-2-00)-0000-2-00]0000000-00
000-4-000003000000

O tert-0 0 0 -(1S,3R)-3-{(2-0 00000 -1-(tert-0 00000 )-1-000-000 -5
-00-2-00)0000000-00000-4-000003000000 (360mgd 0.63mmo
DOODODO0DO0DO0OO0@OM)DOO00O0D0-1,5-00000000000000Q@)I00Q
3mgd 3mol%)0 0 01,2-00(0 000000000 )I00(15mgd 6mol%)0 000000
opodO300C00C0O0C004,4,5,5-000000-[1,3,2]00000000 (0.091mL
Do.ommol)JO0OD0OOOODOOODONCD1000000O00O00O00O0O0OD0ODOO0O
000000000000 @G)OOD0D0000DON0DON0NONoDONONONooNonoooooonao
000000000000 0O000000000000000000000000000
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0000000000 @O0000O00O0OoOo307o%]0000)000000000t
ert-0 00 -(1S,3R)-3-{[2-0 00000 -1-(tert-0 0 0 00 O )-1-0 0 O -6-(4,4,5,5-
000DO000-1,3,2-00000000-2-00)-0000-2-00]10000000-00
000-4-00000000000000000 (319mg0 72%)0 00000

'H NMR (CDCls, 400 MHz) 8 7.61 (d, J= 7.5 Hz, 2 H), 7.55 (d, J= 7.5 Hz,

2 H),7.45(t,J= 7.5 Hz, 2 H), 7.36 (m, 1 H), 7.26 (m (2 Ar-H + NH), 3 H), 6.85 (d, J= 10.5
Hz, NH, 1 H), 4.46 (m, 2 H), 4.26 (m, 1 H), 2.62 - 2.95 (m, 2 H), 2.00 (s, 3 H), 1.76 - 2.00
(m, 3 H), 1.52 - 1.72 (m, 5 H), 1.43 (s, 9 H), 1.34 (s, 9 H), 1.24 (s, 12 H), 1.21- 1.36 (m, 2 H),
1.05 (m, 1 H), 0.75 (t, J = 7.5 Hz, 2 H), m/z for C4;Hs;BN3Og¢ expected 703.5; found 726.4
(M + Na)', 704.5 (M + H)', 648.4 (M + H-iBu)', 604.1 (M+H-Boc)"

o5, OO0
HZ“L\/B(OH)Z

oooooo
007:
2-000-2-(1R,39)-3-(00000-4-00000000)-0000000)-6-0000
0000

O tert-0 0 O -(1S,3R)-3-{[2-0 00000 -1-(tert-0 00 0 0 O )-1-0 0 O -6-(4,4,5
,5-000000-1,3,2-00000000-2-00)-0000-2-00]10000000-0
0000-4-000003}-000000(310mg)0 6ND OO0 OO0 OO0 O0Biotaged O O
00000001700 0300000000000000000000000000000
000000000 @sM)O00000000000ExGM)IOD00DOND0N0DON0nonoon
0000000000000 O0O0O0HPLCO100100%0 00O O0C0O0)0O00O00O000
000O00O00O006NHIIDOOOODODOOOODOO2-000-2-(1R,35)-3-(0 0000
-4-00000000)-0000000)-6-00000000(8mg)0I 0000000
00

"HNMR (D,0, 400 MHz) & 7.63 (d, J=7.5 Hz, 2 H), 7.59 (d, J =

7.5 Hz, 2 H), 7.42 (m, 4 H), 7.34 (m, 1 H), 4.14 (m, 2 H), 3.57 (sept,J= 7.5 Hz, 1 H), 2.61
(m, 1 H), 2.00 - 2.41 (m, 3 H), 1.48 - 1.94 (m, 5 H), 1.30 (m, 3 H), 1.11 (m, 1 H), 0.66 (t, J=
7.5 Hz, 2 H); m/z for Co4H2:BN>O4 expected 424.3; found 425.2 (M + H)', 407.2 (M+H-
H,0)', 389.3 (M+H-2H,0)"

gooooad

0 oao43

2-000-2-(1s8,38)-3-(00DO000-4-000000C0D0O)-0000000)-6-0000D0
ooooDooo

H,N
2 B(OH),

000O0UO 000000000000 tert-00 0 -(1S,38)-3-{(2-0 00000 -1-(t
ert-000000)-1-000-000-5-00-2-00)0000000-00000-4-00
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Oo0y-0ODoO0OO00o0@oo42)0@R,39) oo ooooooooog2-00
0-2-(1s,39)-3-(0000d0-4-0000D00000)-00000C00O)-6-0000000
OoO0oOO0OD0ODDOO0OO0O0O0O0O0ORPLC(ODDO 10010090 00 O0O0O00)HYOO0O0OO0ODDDOOOOOO
DoO0oO0ODOeBNHCIDOOODODOODODDOOO2-000-2-(15,35)-3-(00000-4-0
ocoooDoDO)-0OOoooooo)-e-0O0ODOOO00O0EC2mgOOOODODDOODOOO

'H NMR (D»0, 400 MHz) & 7.67 (d,

J=7.5Hz, 2 H),7.63 (d,J=7.5 Hz, 2 H), 7.45 (m, 4 H), 7.36 (m, 1 H), 4.19 (s, 2 H), 3.63
(m, 1 H), 2.42 (m, 1 H), 2.34 (m, 1 H), 2.12 (m, 1 H), 1.92 (m, 1 H), 1.76 (m, 4 H), 1.24 -
1.46 (m, 4 H), 1.13 (m, 1 H), 0.69 (t, J = 7.5 Hz, 2 H); m/z for C24H:3BN,0, expected 424.3;
found 425.1 (M + H)", 407.3 (M+H-H,0) ", 389.1 (M+H-2H,0)"

Do0o000a0
000 44
2-000-2-(1S,3R)-3(00000-4-00000000)-0000000)-6-0000
Doooooo

H,N
2 B(OH),

0000420 0000000000000 0OODOODOODOOOO0OOS,3R)-3-000
0000000 ooDoobDO0obOoooooD2-000-2-(AR,39)-3-(00O0DO-4-000D0O
oooo)-ooooooo)-e-000000000D0O0ODO0O0OOOZ2-000-2-(1S,3R)-3
-(Oo0oo0ob-+4-0D000D00ODOO)-0O0D0O0ODOODO)-6-000O0D0OD0ODODOOODO
0DO00Oo0o0oo0DooDo@2ngD 0000 ooaa

'H NMR (D0, 400

MHz) 6 7.66 (d,/=7.5Hz, 2 H), 7.62 (d, /= 7.5 Hz, 2 H), 7.45 (m, 4 H), 7.37 (m, 1 H), 4.19
(m, 2 H), 3.61 (m, 1 H), 2.61 (m, 1 H), 2.05-2.46 (m, 3 H), 1.50-1.96 (m, 5 H), 1.32 (m, 3
H), 1.14 (m, 1 H), 0.69 (t, /= 7.5 Hz, 2 H); m/z for C24H:3:BN,O4 expected 424.3; found

4253 M +H)', 407.3 (M+H-H;0) ', 389.5 (M+H-2H,0)"

oooooao

00 4d 45

2-000-6-000-2-{(1R,58)-8-(4-0 00 0000)-8-00-00001[3.2.1]-000
0-3-00}-00000000

.Boc
[g N
O

/N\o/

DoooooQ
001:

tert-000 3-(0O0O00(@MOO0)IODOO0O00)-8-000000[3.2.1]0000-8-0
ooooooo

0 (1R,5S8)-8-(tert-0 0 000000 D0)-8-000000([3.2.1]0000-3-00000
(2.0g0 7.8mmol)0 DMAP(10mg)0 O ON,0-0 00 0000000000000 (1.5290 15.
6mmoNO 000D OO0 (20mL)0 000 00EDC(R.9990 15.6mmol)0 000000000
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000000000 (4.37ml031.33mo)0 00 0000000000000 O00DOn
00000000000000000@EX)IODO0D0O00D0O00000000000000
0000000000000 000000O000000000000000000 tert-
000 3-(00O00(@O0)IOD0ONO0D0)-8-000000([3.2.1]0000-8-0000
0000@.7g073%)000000000000000000000000000000C,gH,
No0,0m/z 00 0298.2; 00 0321.3 (M + Na)*0 299.3 (M + H)*D

.Boc
N
(@
AN
O00o00oao
002:

tert-0 00 3-000-4-0000-8-0000001[S.2.1]0000-8-00000000C

000000000 tert-000 3-(00O00C@OO0)IOO0O00)-8-0000000 [3.
2.1]0000-8-00000000 (1.7g05.7mmoN0 000000000 5m)I000
000000003-0000000000 (THFD 0.5M0 28.5mL0 14.3mmol)0 0 0 0 O O
000000000010 000000000000000000000000000000
ODOINDOOOpH 30400000000000(@GX)0O00OON0OON0OODOODONONOODOOOO
000000000000 0000000000000000000000000000
000000000000000000@O0000000000025%00000)00
0000000 (@R,58)-tert-000-3-000-4-0000-8-000000[3.2.1]-00
00-8-00000000000 (1.45g087%)0 00000

'H NMR (CDCls, 400 MHz) 8 5.81 (m, 1 H), 5.01 (m, 2 H),

429 (brs,2 H),2.83 (m, 1 H),2.53 (t,/=7.5Hz, 1 H),2.32 (q,/J=7Hz,2 H), 2.03 (m, 2
H), 1.83 (t,/=12.5 Hz, 2 H), 1.60-1.71 (m, 5 H)BXU'1.48(s, 9 H); m/z for C;7H27;NO3
expected 293.2; found 316.3 (M + Na)', 294.3 (M + H)"

.Boc
t-BUHNOC

AcHN

oooooo
00 3:

(1R,58)-tert-0 0 0 -3-(2-0 00000 )-1-(tert-0 00000 )-1-000 -00 O -5-
00-2-00)-8-000000([3.2.1]10000-8-00000

0 (1R,5S)-tert-0 0 0 -3-000-4-0000-8-000000[3.2.1]-0000 -8-00
000 (1.4590 4.95mmol)0 00000000 OO (3.8290 49.5mmol)d 2,2,2-0 000 O
000000 @ILDICOODtert-000000000 (2.0690 2.60mL0 24.75mmol)0 O O O
0000030 000000000000 00000000CEomM)ODNONONONONOnonn(
2x20ml)0 0000000000000 00D00000000000MgS0,0000000
0000000000000 000000000000C@O000000000 100 60%
000O00)I00O000000 (IR,58)-tert-0 00 -3(2-0000 00 )-1-Ctert-0 O
0000)1-000-000-5-00-2-00)-8-000000([3.2.1]0000-8-0001
00000000 (1.91g089%)0 0000 O
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'H NMR

(CDCls, 400 MHz) § 6.90 (s, NH, 1 H), 5.79 (m, 1 H), 5.59 (s, NH, 1 H), 4.98 (m, 2 H), 4.15
(m, 2 H), 2.93 (m, 2 H), 2.07 (m, 1 H), 2.00 (s, 3 H), 1.74 - 1.96 (m, 3 H), 1.50 - 1.72 (m, 6
H), 1.45 (s, 9 H), 1.38 (s, 9 H), 1.20 - 1.36 (m, 1 H)

-Boc
t-BUHNOG
AcHN Q
B~g 10
oooooo
0ada:

(1R,5S)-tert-0 0 0 -3-{2-0 00000 )-1-(tert-0 0000 0 )-1-0 00 -6-(4,4,5,5
-000000-1,3,2-00000000-2-00)-0000-2-003}-8-000000[3-2
.AlJ00D00-8-00000

0 (IR,5S)-tert-0 0 0 -3(2-0 00000 )-1-(tert-0 00000 )-1-000-00 0 -5-
00-2-00)-8-000000([3.2.1]0000-8-000 00 (1.91g0 4.4mmol)0 O O O
00O00@mMLIO0DO000-1,5-00000000000000)I00 (88mgd 3mol%
YIODO1,2-00(@QO000000000)I00 (105mgd 6mol%)0 00000000000 20
30000000004,4,5,5-000000-[1,3,2100000000 (0.96mLO 6.6mmol)
0000000000000 D0100000000000000000000000000
D000D000@E)00DO000000D00D0NDO0N0NONON0DNON0NONONoNONONooNoNoooon
0000000000000 0000O000000000000000000000000
00000(@OO000O000O00030070%00000)I00000000(1R,55)-ter
t-000-3-{2-000000)-1-(Ctert-0 00000 )-1-000 -6-(4,4,5,5-0 0000
0-1,3,2-00000000-2-00)-0000-2-003}-8-000000([3.2.1]-000
0-8-00000000000(1.99077%)0 0 0 0 0 0O CaoHesBN5OgO m/z O O O 563.4;
00 0586.2 (M + Na)*0 564.2 (M + H)*0 508.5 (M + H-iBu)*O

NH 30
t-BuHNOGC
AcHN Q
B~g
Ooooooao
005:

2-000000-2-{(1R,58)-8-0 0 00 00 [3.2.1]0 00 0 -3-0 0 }-N-tert-0 0 O -6-
(4,4,5,5-000000-1,3,2-00000000-2-00)-0000000

O (1R,5S)-tert-0 0 0 -3-{2-0 00000 )-1-Ctert-0 000 00 )-1-0 0 O -6-(4,4,5
,5-000000-1,3,2-00000000-2-00)-0000-2-003}-8-000000[3 40
.2.1]0000-8-00000 (400mgd 0.75mmoDNO0 00000 @)D 000000000
0OO04N0 D000 (.94mI03.76mmol)0 0000000000200 00000000000
00000000000000000000 (20mL)0 0 0 NaHCO3D O (0mL)0 000 OO
0000050 00000000000000000000@Gxon)0IC00O000O0
0000000000000 000000000000000000000000000
0000000000002-000000-2-{(1R,55)-8-0 00000 [3.2.1]0000 -
3-0 0 }-N-tert-0 0 O -6-(4,4,5,5-000000-1,3,2-0 0000000 -2-00)-0
000000000000 0O000000000O000 (340mgd 97%)0
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'H NMR (CDCls, 400 MHz)  6.71 brs, NH, (1 H), 5.71 (s, NH, 1 H), 3.70 (m, 1 H),

3.58 (m, 1 H), 3.48 (br s, NH, 1 H), 2.74 (t,.J = 7.5 Hz, 1 H), 2.45 (m, 1 H), 1.93 (s, 3 H),
1.48-1.76 (m, 5 H), 1.11-1.46 (m, 8 H), 1.30 (s, 9 H), 1.16 (s, 12 H), 0.67 (t, /= 7.5 Hz, 2 H);
m/z for C2sH4sBN30;4 expected 463.4; found 464.4 (M + H)'

Cl
N
t-BUHNOC
AcHN Q
B~g
DoooO00
00 e6:

2-000000-N-tert-0 00 -2-{(1R,58)-8-(4-0 000D 00O)-8-000O000ODO[3.2.
1]0000-3-00 }-6-(4,4,5,5-000000-1,3,2-00000000-2-00)-000
ooogo

02-000000-2-{(AR,58)-8-0 0 0 00O [3.2.1]0 00 0 -3-0 O }-N-tert-0 0 O -
6-(4,4,5,5-0 0 0000-1,3,2-00000000-2-00)-0000000 (170mgd 0.3
7omo)0 0 04-0 0000000000 (104mgd 0.74mmol)0 0O O O O (44mg0d 41u LO 0.7
dmmol)0 1,2-0 000000 @m)00000D300000000000000O0D0O0O00
000000000 @9%mgd0.983mmo)0 00000240 00000000000000
000000000 @omM)0DO0DO0DO0D0DO0ODO0ODO0DO0DODOOD@omL)0D 00O
0000000@Gx0om)0000000000000000000OMgS0,0000000
00000002-000000-N-tert-00 0 -2-{(1R,55)-8-(4-0 0 0 O 00O O)-8-0
00000([3.2.1]0000-3-00 3}-6-(4,4,5,5-000000-1,3,2-00000000
-2-00)-00000000000000000D000000000000000000
0 C35H5,BCIN;O,0 m/z O 0 0 587.4; 0 0 0589.7 (M + HCG'CI))*0 588.0 (M + H(C3SCI)
=

N
HO,G /\©\
Cl

H,N

B(OH),
Do0o0o00
0o7:
2-000-6-000 -2-{(1R,58)-8-(4-0 0 0D D 0O)-8-00-0000[3.2.1]-00 01
0-3-00300000
0000O0002-000000-N-tert-0 00 -2-{(1R,58)-8-(4-0 0000 00O )-8-
0-0000([3.2.1]0000-3-003}-6-(4,4,5,5-000000-1,3,2-000000
0-2-00)-000000000006NDO000000000Biotagel 0000000
0170003000 00000000000000000O00O0O00O0O00O0O00000
D00 @sM)O000000000000Ex15M)00000000000000000
D000O00O0OO0O0O0OHPLCD O 10010000 000 O00O0)0 0000000 O0O0O0
ODOOO6NHCIDOOODOOODOOODOOO2-000-6-000-2-{(1R,58)-8-(4-00 00O
00)-8-00-0000[3.2.1]-0000-3-00300000@9mg)D 0000000
00

oo oooogogooQg
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'H NMR (D-0,

400 MHz) 8 7.45 (d, /=8 Hz, 2 H), 7.41 (d, /= 8 Hz, 2 H), 4.11 (s, 2 H), 3.98 (s, 2 H), 2.35
(m, 3 H), 1.90-2.05 (m, 4 H), 1.62-1.82 (m, 4 H), 1.33 (m, 3 H), 1.12 (m, 1 H)BX®0.71(t, J
=7 Hz, 2 H); m/z for CH;3,BCIN,O, expected 408.2; found 409.2 (M + H)+, 391.3 (M+H-
H,0)', 373.3 (M+H-2H,0)"

oooooad

00046

2-000-6-00 0 -2-{(1R,55)-8-(3,4-0 00 00000)-8-00-000 0 [3.2.1]-0
000-3-003}-00000000

o]
Cl
N
t-BUHNOC
AcHN o

B~g
oooooo
0oagdai:

2-000000-N-tert-0 00 -2-(8-(3,4-00000000)-8-000000[3.2.1]0
000-3-00)-6-(4,4,5,5-000000-1,3,2-00000000-2-00)00000
00

02-000000-2-{(1R,58)-8-0 0 0 0 0O [3.2.1]0 00 0 -3-0 0 }-N-tert-0 0 O -
6-(4,4,5,5-000000-1,3,2-00000000-2-00)-0000000 (170mg0 0-3
7nmo)0 0 03,4-000000000 000 (129mgd 0.74mmol)0 0 O O O (44mg0 41p L
00.74mmo)0 1,2-0 000000 @mL)00000030000000000000000
00000000000 @9mgl0.93mmo)0 00000240 000000000000
00000000000 @OMD 000000 DO00N0N0DDODO0O0DDODO omL)00OO0
000000000 @Exm)O0D0D0D0D00000000000000MESo,0 0000
0000000002-000000-N-tert-0 00 -2-{(1R,58)-8-(3,4-0 000000
0)-8-000000[3.2.1]0000-3-00 3}-6-(4,4,5,5-000000-1,3,2-0000
0000-2-00)-00000000000000000000000D00O0000DOO
00000 CaoHgoBCILNGO,0m/z O 0 0621.3; 000 644.5 (M + Na(3>CI))*0 622.1 (M

+ HC3SCH)*O

cl
N
HO,C /\\[:::I:
cl

HoN

B(OH),
oooooao
0oada2:
2-000-6-000 -2-{(1R,59)-8-(3,4-0 00 0DOOOO)-8-00-000D0[3.2.1]-0O
0oo0o-3-003}-00000
00o0ooogoo2-000000-N-tert-00 0 -2-{(1R,55)-8-(3,4-0 0 00O 0OO0O)
-8-00-0000[3.2.1]0O000-3-00 }6-4,4,5,5-000000-1,3,2-00000
000-2-00)-000000000C0OBNDOOOO0ODODOOOBIOtagel D ODODODOO
goOoilro003000000D0ODO0DO00O0DDODODO0DO0DDODO0DOUOODODODOO0ODODDOOO
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00000 @sM) 000000000000 @x15M)0000000000000000
00000000000 O0OHPLC(ODO100100%0 000000)0000000000000
DO0O0O0OBNHIDODOOOODOOOOODOO2-000-6-000-2-{(IR,55)-8-(3,4-00
000000)-8-00-0000[3.2.1]-0000-3-00300000 (28mg)0 0000
Do0o0o00

'H NMR (D-0,

400 MHz) & 7.62 (d, /=2 Hz, 1 H),7.57(d,J=8.5Hz, 1H), 7.35 (dd,./; =85 Hz , .J; =2
Hz, 1 H), 4.11 (s, 2 H), 3.99 (br s, 2 H), 2.38 (m, 3 H), 1.88-2.05 (m, 4 H), 1.65-1.85 (m, 4
H), 1.33 (m, 3 H), 1.14 (m, 1 H)BXW0.71(t,.J = 7 Hz, 2 H); m/z for CyHyoBC,N,04
expected 442.2; found 443.2 (M + H)', 425.1 (M+H-H,0) ", 407.2 (M+H-2H,0)"
oooooao

0ooaar

(S)-2-0 00 -6-000-2-((1s,3R)-3-(4-0 0000000000000 )IO0OO00)
00000 (@OO0)00n

H

N
HO,C

HaN B(OH),

00060 0004-0000000000000000000000O00O00O00O0000
000O0000100000000000000 (S)-2-000-6-000-2-((1s,3R)-3-(4-
00000000000000)I00000)I0O000000000

"H NMR (D,0) & 7.46 —

7.10 (m, 5 H), 3.74 (m, 1 H), 3.42 = 3.07 (m, 1 H), 2.76 — 2.26 (m, 5 H), 2.14 — 1.96 (m, 2 H),
1.96 — 1.60 (m, 8 H), 1.60 — 1.43 (m, 1 H), 1.43 — 1.24 (m, 3 H), 1.24 — 1.03 (m, 1 H), 0.72 (t,
J = 8.0 Hz, 2 H). MS found for C,,HxsBN,O4 m/z [403(M + 1)]

0ooooon
00048

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((2-0 0 0000000-3-00)000000)0
000O00)I00O00@OO0)IOoon

q I
N
HOLC O
F

H,N

B(OH),
D006e000D02-000000000-4-000000000000000000000
00000010000000000000(S)-2-000-6-000-2-((1s,3R)-3-((2-0
00000000-3-00)000000)000000)I0000000000

"H NMR
(D20) & 7.63 —7.34 (m, 6 H), 7.23 — 7.10 (m, 2 H), 4.11 (s, 2 H), 3.63 (m, 1 H), 2.62 — 2.23

(m, 4 H),2.10 - 1.80 (m, 2 H), 1.74 - 1.60 (m, 1 H), 1.40-1.07 (m, 4 H), 0.71 (m, 2 H). MS
found for Cy3Hx0BFN>O4 m/z [429(M + 1)]

oooooao
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00049
(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((4"-000-3-000000000-4-00)00
000O0)I000O00)I0O000000

! Cl

0o0oooo
001: 10
4"-000-2-0000-00000-4-00000000

01-000-4-0000 00 0 (250mgd 1.05mmol)0 PdCI.,(PPhy),(36mg0 0.5mmol)0d O O
00000000 (B832mgd 3.13mmoD)I 0 (ML) 00000000 @M)DO0D000000?2
-0000-4-000000000000(263mgd1.57mmo)0 000000000000
0000001300220 0000000000000000000000000000
00000000ONaS0,0 00 000000000000000000000000000
00000000000000000000000000000000000 0 (220mgd
0.94mmol0 90%)0 00O OO0 0000

'H NMR (D,0) 5 10.02 (s, 1 H), 7.75 (d, J =

20
78 Hz, 1 H), 7.67 (d,J = 10.4 Hz, 1 H), 7.60 (t,J = 7.5 Hz, 1 H), 7.53 (d, J = 8.3 Hz, 2 H),
7.46 (d,J = 8.3 Hz, 2 H)
<8
i
N
HO,C
F
H->N
2 B(OH), 30
oooooad
002:
(9)-2-000-6-000-2-((1s,3R)-3-((4"-000-3-000000000-4-00)00
oooo)yoooooo)yooooad
goode0ooo4"-000-2-0000-00000-4-0000000000000O000O0
0000000000001 00D0oo0D0o0O00oo00oDoOooDgEs)-2-000-6-000-2-((1s,
33 (U"-000-3-000D0000o0o0-4-00)H)0DO0OoOOoO)Yydooooo)oooad
Oooo0ooooan
'H NMR (D,0) 8 7.50 — 7.29 (m, 7 H), 4.14 (s, 2 H), 3.64 (m, 1 H), 2.61
40

~2.22 (m, 4 H), 1.98 (m, 1 H), 1.90 — 1.77 (m, 1 H), 1.64 (m, 1 H), 1.37 — 1.21 (m, 3 H), 1.18
~1.04 (m, 1 H), 0.67 (t, J = 7.1 Hz, 2 H). MS found for C3HoBCIFN,O4 m/z[463(M + 1)]

DoooooQ
00050

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-((4"-0 00 -2,3-0000000000-4-00)
000O00O0)I0O00O00)IOOO0O@OO)DOOn
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g

H ‘
N
HO, F
F
H2N B(OH),

DO00D600004°-000-2,3-0000000000-4-000000000000000
000000000000 0490001000000000000000000000 10
000000000000 (S)-2-000-6-000 -2-((1s,3R)-3-((4"-0 0 0 -2,3-0 0
00000000-4-00)000000)I0O00CO00)I0OOOO@OO)IO0OOC

'"HNMR (D,0) 8 7.46 (dd, J = 20.0, 8.0 Hz, 4 H), 7.25 (m, 2 H), 4.22 (s, 2 H), 3.68

(m, 1 H), 2.64 — 2.26 (m, 4 H), 2.00 (q, / = 10.0 Hz, 1 H), 1.87 (m, 1 H), 1.66 (m, 1 H), 1.41
~1.22 (m, 3 H), 1.20 - 1.06 (m, 1 H), 0.70 (t, J = 7.6 Hz, 2 H). MS found for
C3HasBCIFN,0, m/z[481(M + 1)]

Do0o0o0ao
00051

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((4"-000-2-000000000-4-00)00
0D000)I0O0OO00O0)I0OO0OO0OO0

98
H
«
HO,C F

H2N B(OH),

goooe0ooo4"-000-2-0 00000000 -4-0000000O0O0OCOODOOCQCOAO
Oo0oo0oooooooo4 00l oo oo oooooooooooonbDaabo oo
0000000000 (S)-2-000-6-000-2-((1s,3R)-3-((4"-000-2-00000
0o0o00-4-00)o00DO0DOO)H)oOoDoDOooOOoOH)YoOoDoo@ooH)oooood

'"H NMR

(D,0) § 7.43 —7.18 (m, 7 H), 4.10 (s, 2 H), 3.64 (m, 1 H), 2.62 —2.28 (m, 4 H), 2.03 (q, J =
10.0 Hz, 1 H), 1.92 — 1.78 (m, 1 H), 1.67 (d, J = 12.0 Hz, 1 H), 1.41 — 1.24 (m, 3 H), 1.23 —
1.08 (m, 1 H), 0.72 (t,J = 8.0 Hz, 2 H). MS found for C23:HBCIEN,0, m/z [463(M + 1)]

DoooooQ
00052

(S)-2-00 0 -6-0 0 0 -2-((1s,3R)-3-((2,2"-00000-5"-00000000 -4-00)
000000 )I000O00)IoOooooon

OO

HO,C F

ZT

H2N B(OH),

ooboebOCOO2,2"-000b0ooO-5"-00000000-4-0000000000000
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00000000000 0004900010000000000000000000001
0000000000000 (S)-2-000-6-000 -2-((1s,3R)-3-((2,2"-00 000 -5
" 00000000-4-00)000000)I00000)00000C@O0OO0)I0O000
O

'HNMR (D,0)§ 7.46 (d,J=8.0 Hz, 1H),7.36—7.18 (m, 4 H), 7.12(d, J = 9.3

Hz, 1 H),4.19(s,2 H), 3.71 (m, 1 H), 2.70 - 2.35 (m, 4 H), 2.31 (s, 3 H), 2.05(q, /= 10.0
Hz, 1 H), 1.93 (m, 1 H), 1.72 (m, 1 H), 1.47-1.29 (m, 3 H), 1.27 - 1.11 (m, 1 H), 0.76 (t, J =
7.1 Hz, 2 H). MS found for C,4H3BF;N,O4 m/z[461(M + 1)]

10
ooOoooao
0 00oos3
(S)-2-000-6-000-2-((1s,3R)-3-((2,4"-0 000000000 -4-00)0D000O0
0)00O000O0)IO00O00@OO0)I00
r
1
N
HO,C F
20
HoN B(OH),
000e00002,4"-0000000000-4-0000000000000000001
go0ooo0oooOo40 001000000000 00000000000010000 0
000000 DO(s)-2-000-6-000-2-(1s,3R)-3-((2,4"-0 000000000 -4
-00)000000)I0O0000)I00O00(@OO0)IOO0O00O
'H NMR (D,0) &
7.52-7.36 (m, 3 H), 7.32 - 7.21 (m, 2 H), 7.12 (d, ./ = 8.0 Hz, 1 H), 4.13 (s, 2 H), 3.67 (qt, ./
=8.0 Hz, 1 H), 2.67 —2.29 (m, 4 H), 2.05 (q,/ = 10.0 Hz, 1 H), 1.96 — 1.83 (m, 1 H), 1.71
30

(d,J=12.0 Hz, 1 H), 1.44 - 1.26 (m, 3 H), 1.26 — 1.08 (m, 1 H), 0.73 (t, J = 8.0 Hz, 2 H).
MS found for ngHggBF2N204 m/z [447(M + 1)]

0ooooo
00054

(S)-2-00 0 -6-0 0 0 -2-((1s,3R)-3-((2,2"-0000000000-4-00)00000
0)DO0DO0OO0OO0O0)IO0O00@OO0)IO00

X
H O 40
N

HO,C F

H,N
2 B(OH),
godedooo2,2"-00000000OD0D0O-4-000000000O00OO0O0OO0OOAGO
goooooooo490 0010000000000 DD o000 ooi1IDoDoOoan
00000000(S)-2-000-6-000-2-((1s,3R)-3-((2,2°-0 000000000 -4
-00)000D0O0O0)O0DO0O0OO0)IDODOO@OO)DODOO0
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'HNMR (D,0) 8 7.53 — 7.38 (m, 3 H), 7.36 — 7.19 (m, 4 H), 4.18 (s, 2 H), 3.70 (qt, J = 8.0
Hz, 1 H), 2.67 — 2.30 (m, 4 H), 2.06 (q,J = 10.0 Hz, 1 H), 1.99 — 1.86 (m, 1 H), 1.73 (t,J =

12.0 Hz, 1 H), 1.46 — 1.28 (m, 3 H), 1.27 — 1.12 (m, 1 H), 0.76 (t, J = 8.0 Hz, 2 H). MS

found for C23H29BF2N204 m/z [447(M + 1)]

oooooao

0 oogss

(89)-2-000-6-00 0 -2-((1s,3R)-3-((2,2",4"-0 00 D00O0DOOOOODO-4-00)00O
0DOoOo) oDoDOoDOoo)oobobooooao

FgF

HO,C F

ZT

H2N B(OH),

DO0O0edOdOD02,2°,4'-00000000000-4-00000000000000000
000000000004900010000000000000000000001000
0000000000 (S)-2-000-6-000-2-((1s,3R)-3-((2,2",4"-0 000000
000D0-4-00)000000)000000)00000(@O0)IO00000

'HNMR (D,0) 8 7.49 —7.23 (m, 4 H), 7.07 - 6.96 (m, 2 H), 4.18 (s, 2 H), 3.70 (qt, J = 8.0
Hz, 1 H), 2.70 - 2.30 (m, 4 H), 2.06 (q,/ = 10.0 Hz, 1 H), 1.99 — 1.85 (m, 1 H), 1.73 (t,J =
12.0 Hz, 1 H), 1.45 - 1.28 (m, 3 H), 1.26 — 1.11 (m, 1 H), 0.75 (t, J = 8.0 Hz, 2 H). MS
found for Co3HasBFsN>O4 m/z [465(M + 1)]

oooooon
00056

(S)-2-00 0 -6-0 00 -2-((1s,3R)-3-(3-(4-(000O00D00O0)IODO)IOO0OO
00)I000O00)IO0OO0O00O00

CF3
H
N\/\/©/

B(OH),

HO,C
H,N

00060 0003-@-(0000O00D00O0)IO00O0)I0DOD0DOD0DO0ON0OD0OO0O
000000000010 000000000000(S)-2-000-6-000-2-((1s,3R)-
3-(3-(4-(000000000)IOON0)IO00O00DN0)IOODODOO0)IOOO0O0OOO
0000

'"H NMR
(D,0, 300 MHz) 8 7.58 (d, J=7.7 Hz, 2 H), 7.34 (d, /= 7.9 Hz, 2 H), 3.59 -3.51 (m, 1 H),

2.85(t,J=7.6 Hz, 2 H), 2.70 (t, J= 7.4 Hz, 2 H), 2.54 - 2.21 (m, 4 H), 1.98 - 1.82 (m, 4 H),
1.66 - 1.59 (m, 1 H), 1.36 - 1.25 (m, 3 H), 1.13 -1.08 (m, 1 H), 0.70 (t,/ = 7.0 Hz, 2 H). ESI
MS found for Con;oBF3N204 n/z [4314 (M+l)]
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00057
(S)-2-00 0 -2-((1s,3R)-3-(4-0 00 00000000)I0O0000)-6-000000
ooooo

1

N
HO,C
H,N

B(OH),

000600 004-0000000000000000000000000000O0001
0000000000000 (S)-2-000-2-((1s,3R)-3-(4-00000000000)0
D000O0)-6-00000000(@O0)I0O0O00O0

"HNMR (D,0) 8 7.40 —7.23 (m, 9

H), 4.11 (s, 2 H), 4.02 (s, 2 H), 3.66 (qt,.J = 8.0 Hz, 1 H), 2.66 — 2.26 (m, 4 H), 2.06 — 1.85
(m,2 H), 1.72 (t, J = 12.0 Hz, 1 H), 1.48 — 1.30 (m, 3 H), 1.27 — 1.13 (m, 1 H), 0.79 (t, J =
7.8 Hz, 2 H). MS found for C4H33:BNyO4 m/z [425(M + 1)]

DO0o0o0a0
00058

(S)-2-0 0 O -6-0 00 -2-((1s,3R)-3-((4"-000-3,5-0000000000-4-00)
0000O00)I00O0O00)IOOOOoOoOon

Cl
A
g
N

F
B(OH),
gooe0buoo4"-000-8,5-000000000D-4-0000000DO0ODDOO
goboboobooobuoo4Qlo0bobbboobboUobboUobboUoUan
ooooooooooooe)-2-000-6-000-2-((1s,3R)-3-((4"-0 00O -3,5-0 0O
0oo0ooooo0-4-00)00000O0O)oOoDOooo)Yooooo@ooHh)yoooooao
'HNMR (D,0) § 7.59 (d,.J = 7.7 Hz, 2 H), 748 (d,J = 7.7 Hz, 2 H), 7.36 (s, 1 H),

7.34 (s, 1 H), 4.30 (s, 2 H), 3.78 (qt, J = 8.0 Hz, 1 H), 2.73 — 2.34 (m, 4 H), 2.08 (g, J = 10.0
Hz, 1 H),2.01 — 1.88 (m, 1 H), 1.81 — 1.68 (m, 1 H), 1.49 — 1.31 (m, 3 H), 1.29 — 1.14 (m, 1
H), 0.78 (t, J = 8.0 Hz, 2 H). MS found for Co3HysBCIF,N,04 m/2[481(M + 1)]

HO,C

H2N

DoooooQ
00059

4-(4-(((1R,3s)-3-((S)-1-0 00 -5-000-1-000000000)I00000000)
000)000O00-1-00)I000000

H \Q
N

B(OH),

HO>

HoN
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DO00D600004-(W-000000000-1-00)I00000000000000000
0000001000000 00000004-@-(((R,3s)-3-((S)-1-0 00 -5-000 -1
-000000000)I00000000)I00)I0O000-1-00)0000C@O0)
oooooo

'H NMR (D,0) $ 8.21(d,J =8.0 Hz, 2 H), 7.74 (d, J = 8.0 Hz, 2 H), 3.89 — 3.80

(m, 2 H), 3.78 — 3.66 (m, 3 H), 3.04 (d, J = 6.4 Hz, 2 H), 2.72 — 2.36 (m, 4 H), 2.34 - 2.18
(m, 3 H), 2.15 - 2.04 (m, 1 H), 2.04 - 1.92 (m, 1 H), 1.91 — 1.71 (m, 3 H), 1.51 - 1.32 (m, 3
H), 1.29 - 1.16 (m, 1 H), 0.78 (t,.J = 7.4 Hz, 2 H). MS found for C;3H:¢BN:Og m/z[444(M —
H,O + 1)]

oooooao

0O 0adeo

(S)-2-0 0 0 -6-0 00 -2-((1s,3R)-3-((1-(4-(0 00000000 )I0OO0O0)IOOO
0-4-00)000000)000000)00000000

i ~CF;
H\/O
N

B(OH),

HO,C
HaN
dode00D0OfO1-4-(COD0ODODOODOHYODODOD)HYYODODO-4-0000O0ODODO
0000000000000 0D00DO0D1Ib0DbOO0o0D0oDO0ooDOooDOooDOoEs)-2-000-6-0
00 -2-((1s,3R)-3-((1-¢¢-(00D0D000O0D0O)IO0O0D0)IODDOO-4-00)0000
00)oOoOooooO)Doooo@oo)yDooooao

'H NMR (D,0) & 7.94 (d,J = 8.3 Hz, 2 H), 7.80(d,J =

8.3 Hz, 2 H), 3.86 — 3.77 (m, 2 H), 3.77 — 3.65 (m, 3 H), 3.06 (d, J = 6.4 Hz, 2 H), 2.71 -
2.34 (m, 4 H), 2.32 - 2.15 (m, 3 H), 2.13 - 2.02 (m, 1 H), 2.02 - 1.91 (m, 1 H), 1.90 — 1.68
(m, 3 H), 1.49 — 1.30 (m, 3 H), 1.28 — 1.13 (m, 1 H), 0.78 (1, J = 7.4 Hz, 2 H). MS found for
Cr:H3sBFsN; Oy m/z[485(M + 1)]

oooooao

oooel
2-000-2-(8-0000D0ODI[3.2.1]0000-3-00)-6-0000000000O0

NH
HO,C

H,N
2 B(OH),
00060 000000000040 000000000D00D2-000-2-(8-0000O
00[3.2.1]0000-3-00)-6-0 000000000 O0OOO

'"H NMR
(D,0, 400 MHz) 8 4.01 (s, 2H), 2.41 — 2.28 (m, 1H), 2.11-1.58 (m, 10H), 1.40 — 1.24 (m,
3H), 1.19 — 1.04 (m, 1H), 0.69 (t, J = 6.4, 2H). MS found for C,3H,sBN,0, m/z[285(M + 1)]
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00oe2
2-000-2-8-0C000O-8-000000[E.2.1]0000D0-3-00)-6-000000CD0D0
ogoao

N
HOC /\©

H,N
2 B(OH),

gboeb0obO0bOO0OO0OO0OO0ODODODOOO0OODDODODODODOOOODOO40D0n0
cooooooOoOo2-000-2-(8-0000-8-000000[8.2.1]0000-3-00)-6
-0o0o0ooooobocooooao

'H NMR (D,0, 400 MHz) § 7.51 (s, 5H), 4.19 (s, 2H), 4.05
(s, 2H), 2.55 — 2.35 (m, 3H), 2.13-1.65 (m, 8H), 1.49 — 1.30 (m, 3H), 1.28 — 1.10 (m, 1H),
0.77 (t, J= 6.9, 2H). MS found for CoH3BN,O4 m/z[375(M + 1)]

Do0o0o0a0

00063
2-000-6-000-2-(8-(3,4-000000000)-8-000000T([3.2.1]0000-3-
0Oo)D0O0oOoOooan

N F
HO,C
F

H2N B(OH),
gobdoe0O0O0O3,4-000000000O0OO0O0OOOOOOOOOOOOOOOOOOO
00450 00000000D00002-000-6-000-2-(8-@,4-000000DOO)-
g-0 00000 [eS.2.1]juo0O0o0-3-00)0o0oooooooan

'HNMR (D0, 400 MHz) 3

7.50 — 7.24 (m, 5H), 4.16 (s, 2H), 4.04 (s, 2H), 2.55 — 2.31 (m, 3H), 2.12-1.66 (m, 8H), 1.47
—1.27 (m, 3H), 1.26 — 1.10 (m, 1H), 0.75 (t, J = 6.9, 2H). MS found for C,0H,sBF,N,0y4
m/z[411(M + 1)]

0ooooo
000 64

2-000-6-000-2-(8-U-(0 000000000 )IOO00)-8-000000[3.2.1]
0000-3-00)00000000

N
HO, /A\I:::l\
OCF,

HoN B(OH),
Oo00oe000fd4-00000000000000000000O0000O0O00000000
0ooooo4s00000D000000D00O0D02-000-6-000-2-(8-@G-(@OODODO
0D0DO0o0O)YoDoD)-8-0ODOOOO([3.2.1]000D0-83-00)00000O0DOODOO

'H NMR (D0, 400
MHz) 8 7.62 (d,J=7.9, 2H), 7.44 (d, J=7.9, 2H), 4.24 (s, 2H), 4.07 (s, 2H), 2.57 — 2.37
(m, 3H), 2.16 — 1.70 (m, 8H), 1.53 — 1.32 (m, 3H), 1.31 — 1.13 (m, 1H), 0.79 (t,J = 7.0, 2H).

MS found for C21H30BF3N205 m/z[459(M + 1)]
goboooo
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00065
(S)-2-0 00 -2-((1s,3R)-3-(2-(00000-4-00)000000)I0O00O00 )-6-0
0000000000

H

N
HO,C O
HN B(OH), O

D0O0e0O00D0(S)-2-000-6-000-2-000000000000000000000
00000000270 000000000000(S)-2-000 -2-((1s,3R)-3-(2-(0 00
00-4-00)000000)000000)-6-00000000000000

'HNMR (D,0, 300 MHz) § 7.70 - 7.61 (m, 5 H), 7.51 - 7.44 (m, 2 H), 7.41 - 7.34 (m, 2 H), 3.60
-3.51 (m, 1 H), 3.50 - 3.17 (m, 2 H), 3.03 - 2.93 (m, 2 H), 2.52 - 2.25 (m, 4 H), 1.97 - 1.75

(m, 2 H), 1.64 - 1.53 (m, 1 H), 1.39 - 1.22 (m, 3 H), 1.16 - 1.07 (m, 1 H), 0.70 (t, /= 7.2 Hz,

2 H). ESIMS found for Co4Ha:BN,O4 m/z [425.1 (M+1)]

Do0o0o0ao

00066

(R)-2-0 00 -6-000-2-(2-(2,3-0000-1H-0000-2-00000)000)I00
Doooao

00 1:

Q\Q
/B
O \/\/\Br

2-4-0000DO0O)Y-4,4,5,5-000000-1,3,2-00000000

oooooObOOO0O0O0O0O00ooooOo0OD4-0D00-1-0O0000DOOODODDDOOOOOOOC
112.2g0 0.44molD 1.00 0 )00 O0O0ODODOOOSBOMLO O O0O0O0ODODOODOOODODODOOO

O0OTHF@SOMLO 3.oM)0 0 00O O0O0OD0DO0OO@o4.0900.88moll 20 0)H)010 00000

ocoooDoOoOO0OO01000000OO0ODODDDOOOO0ODODOOOODOODODDOOOOO 500mL)
oooobooooooooooobobilooooo0oooobooooooDooOooboobooOoo

OCoo00oDODODOO0O00oOoOoooooOoooDoOoOoOoOEGogooooDoDOOs»dd
ocooooDoOoOoOoOo@oomL) DO OO OO0 O0O0O0O0oOoooooO@oomL)YD 0O OO0

oooo0ODODDOO0O02-4-000000)-4,4,5,5-000000-1,3,2-00000000
Oo0o00DD@12.7g0 97000 O0ODO

'H NMR (CDCls;, 300 MHz) 6 3.38 (t,./ = 6.6 Hz, 2 H), 1.90 -1.78 (m, 2 H), 1.58 -
1.44 (m, 2 H), 1.26 (s, 12 H), 0.78 (t,./ = 7.5 Hz, 2 H) ; ESI-LCMS m/z calcd for
C10H20BBrO;: expected 262.1; found 263.1 (M + H)"

oooooog
002:

Q\O
é
DN
0 I

2-(4-0000D00)-4,4,5,5-000000-1,3,2-000000000

ocooooDoDOoO0O02-(4-0000O00O)-4,4,5,5-000000-1,3,2-00000000
(46.2g0 O0.176mol0 1.00 0)H)O0D0D0O0O0O0O0O0O00ODO (52.8g000.35mold200)H000D0
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O(7eml0 1.0M) 000500040 00000000000000000000000000
000000000 (ooML)) DI ODDONONDONONODONONODONONDOONODOONODOONDODOn
0D(@oog) 0 00000000 1% 00000000000 (GoomM)INN0N0ON00OOn
000002-(4-000000)-4,4,5,5-000000-1,3,2-000000000000
00 (53.590 98%)0 0 00O O

'H NMR (CDCl3, 300 MHz) 8 3.18 (t, J =
7.2 Hz, 2 H), 1.90 -1.78 (m, 2 H), 1.58-1.44 (m, 2 H), 1.24 (s, 12 H), 0.79 (t, ./ = 7.5 Hz, 2

H); ESI-LCMS m/z calcd for C;oHyBIO;: expected 310.1; found 311.1 (M + H)+
OoO0o0og0ogaod
00 3:

" l”[ofA/\

Pr N Q/O
A 0

Bu0” SO \ézf:

(3R,5R,6S)-tert-0 00 2-000-5,6-00000-3-(4-(4,4,5,5-0 00000 -1,3,2-
oooooDoDOoO0-2-00)00o0)oooooD-4-0000000O

O@Ss,3R)-tert-0 00 6-000-2,3-0000000000-4-00000000 (4-699
O13.27rmmo)0 0 02-(4-000000)-4,4,5,5-000000-1,3,2-00000000
(d 1.380 5.96mLO 8.23g0 26.5mmolC 20 O )O THF(66mLO 0.2M)0 O O HMPA(6.6mL)YC O O
O-7v80 00000000000 O@ODODDOOOO)Y)IOO (4.6mL0O2.0M0O1.20 0 )HO
Ss0000oo0ooboooc0ooobOboo0olmobOocoOoobooOoobooObooOoo20b00000n
ooooODbDoOOO0OO0O0O0OO0OLBNHC(2O3DDOHY O ODDOODODODODODDODDODODODDODDDODODOOOO
OOoO0ooOoOO0OoOoOO0OOoONaCIDODOOO0OO0ODOO0O0OMgSO,0 0000000000000
oMPLC(BOD D OO0 O0O0O0OOOOCOCOODIDBOWOD DO OOHYOOOODODDOOOCSR,S5R,
6S)-tert-0 00 2-000-5,6-00000-3-(4-(4,4,5,5-000000-1,3,2-000
oooboo0-2-00)M00)oODOO0O-4-0000000D000000ODO (6-6600 94%)0 O
000 0OESI-LCMS m/z C3,H,oBNOL,O O OO : 00 D0535.3; 000O536.4 (M + H'O
oooooao

(3R,5R,6S)-tert-0 00 3-000-2-000-5,6-00000-3-(4-(4,4,5,5-00 000
0-1,3,2-00000000-2-00)000)00000-4-00000000

O (3R,5R,6S)-tert-0 00 2-000-5,6-00000-3-(4-(4,4,5,5-000000-1,3,
2-00000000-2-00)000)00000-4-00000000 (5.00909.34mmol)
0 O O TMEDA(LOMLO 65mmol0 70 O )0 THR(GGImLO 0.2WO0 00 -780 0000000000
0 (17mLO 187mmol0 200 0)0 00D ODO0ODOO0O(@OOOO0DO OO )I 00 (47mLO THFO O
MO 46.7mmol0 50 0 )00 0O0C0O0O00DO0300000000000000000000
000000000000 D0O0C0O0OO00OTLIC00O00O000000000000OO0.5N
HCl(s0 100 0)0 0000000000000 0O0DO00DOO0O0ONaCIDODNOOONOn
O00OMgSO,0 0000000000000 OMPLCBO 000N O0DNO00DNO0DNONON 1060
wJOOOO)IODOOODOOODO(3R,5R,6S)-tert-0 00 3-000-2-000 -5,6-00
000-3-(4-(4,4,5,5-000000-1,3,2-00000000-2-00)000)0000
0-4-00000000000000(5.29096%)000000R, 0.55(00 00 0 30%0
0000);
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'H NMR (CDCls, 300 MHz) § 7.39 -7.14 (m, 10 H), 7.10 (dd,

J;=54Hz,J,=18Hz, 1 H), 6.08 (d,J = 5.4 Hz, 1 H), 5.95-5.80 (m, 1 H), 5.27-5.17 (m, 2
H), 3.30 -3.15 (m, 1 H), 2.89-2.76 (m, 1 H), 2.20 -2.07 (m, 2 H), 1.54 (s, 9 H), 1.35-1.21 (m,
4 H), 1.78 (s, 12 H), 0.46 (t,J = 8.4 Hz, 2 H); ESI-LCMS m/z calcd for Ca4H4sBNOs:
expected 575.3; found 574.3 (M + H)'

goboooog
g os:

MeO O
ﬁ\/
HN 9

NN B
tBuO/g °

(R)-000 2-000-2-(tert-0 00000000000 )-6-(4,4,5,5-000000-1,
3,2-00000000-2-00)00000000
0000000O000000000000000000RBFD (3R,5R,6S8)-tert-0 00 3-
000-2-000-5,6-00000-3-(4-(4,4,5,5-000000-1,3,2-00000000
-2-00)000)I0000-4-00000000 (4.6090 8.00mmol)0 O O THF(10mL)D O
00000000-7800000000-45000 00 (CO,(S)0CH,CN)D 0 0O O 0O (80mL
Y OOODOODDOODOO0O0O000000000000000000 (0.5590 80mmold 0 0)
0 100 O 00000400000000000000000000000NH
000000000000 00000000000000000
OO0O05NHCIDOOOONaCIOO O OO0 DO0 00 MgS0,0 00
0000000000050 0000 (¢80mL00.1M0 0000
TMSCHN, (0 DO OO D02.0M)0 000 D0O0TLCODOO0DO00O000
O0O0O0OO0OOTMSCHN,D 00 000000000000 0000
ONaHCO,O0 00 D00 O0O0ONaCIDO OO D000 00 O MgS0,0 0
O0DO0OOMPLC(60 0D D0ODDDOODODODDOD1060%00000)
O@)-000 2-000-2-(Ctert-000000000000)-6-(4,4,5
,5-000000-1,3,2-00000000-2-00)I000000000000(1.9905
8)ID0OD0O0OR, 0.46(0 000 030%00000);

"H NMR (CDCls, 300

MHz) & 5.70 - 5.52 (m, 1 H), 5.49-5.36 (m, 1 H), 5.05 (dd, J, = 13.8 Hz, ./, = 1.2 Hz, 1 H),
3.73 (s, 3 H), 3.09 - 2.96 (m, 1 H), 2.50 (dd, J; = 13.8 Hz, />, = 7.8 Hz, 1 H), 2.29-2.10 (m, 1
H), 1.78-1.65 (m, 1 H), 1.43 (s, 9 H), 1.42-1.26 (m, 4 H), 1.23 (s, 12 H), 0.74 (t,J = 7.5 Hz, 2

H); ESI-LCMS m/z calcd for C;;H3BNOg: expected 411.3; found 412.3 (M + H)'

gbooood
0 Qde:

MeO
ﬁ\%o J§<

N N\B
tBuOA

Iy
(@]
[ ==
0
Dv
O

OoO0Ooo0ooood

OO0Ooo0ooood
OooooooQgoo
Oooo0ooogoao
Ooooooggogao
OoooooogoQgoao
Ooooooogodg
Oooooogd
OoOoo0oooogd

O
a
u
O
g
a

OoOoo0oOodgao

(R-000 2-(tert-0000O0O0ODOOCOOO0ODO)-2-(2-000000)-6-(4,4,5,5-00
ocooo-1,3,2-00000000-2-00)0000000
O@®-000 2-000-2-Ctert-000000000000O)-6-(4,4,5,5-000000 -
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1,3,2-00000000-2-00)0 000000 (1.90g0 4.62mmol)0 0 0 00O OO (90
mLO0.05M)0 00 -780 000 0000000000000 ODOODODOODOTLCOODOD
0000000000000 0000000000000000002000000000
O000000000000000000000 (3.6g013.8mmold 30 0)0100000
000000000000 0400000000000000MPLC(BOO0OOOO0O0O0
00000010500 000 0)000000R)-000 2-(tert-0000000000
00)-2-(2-000000)-6-(4,4,5,5-000000-1,3,2-00000000-2-00)
0000000000000 (1.28g067%)0 0000 0R,e 0.55(0 000 030%0 000
0);

'H NMR (CDCls, 300 MHz) & 9.66 (s, 1 H), 5.62 (brs, 1 H), 3.75 (s, 3 H), 3.60 (br

d,J =17.4Hz, 1 H),2.95 (d,.J = 17.4 Hz, 1 H), 2.30-2.15 (m, 1 H), 1.70 - 1.54 (m, 1 H),
1.40 (s, 9 H), 1.39 - 1.24 (m, 4 H), 0.74 (t, J = 7.8 Hz, 2 H); ESI-LCMS m/z calcd for

CH36BNO;7: expected 413.3; found 414.3 (M + H)"
HO,C H

B(OH),
Do0o0o0Q
0o7:
(R)-2-0 00 -6-000-2-(2-(2,3-0000-1H-0000-2-00000)000)I00
00
000010006000 70000000000000 (R)-2-000 -6-000-2-(2-(2,3
-0000-1H-0000-2-00000)000)00000000000200000000

'HNMR (D,0) & 7.37 — 7.20 (m, 4 H), 4.20 — 4.08 (m, 2 H),
3.47-2.90 (m, 6 H), 2.41 —2.09 (m, 2 H), 2.02 - 1.75 (m, 2 H), 1.50 — 1.13 (m, 4 H), 0.78
(m, 2 H). MS found for C17H27BN>O4 m/z[317(M — H,0 + 1)]

0ooooon
00067
(R)-2-000-6-000-2-(2-(000(-00000000)000)I00)I0O0000
00

HoN B(OH),
ooo700o00d2-(00D0O0O0O)) 000000 O0ooDOooDO0ODOO0OoOODODnDagaDnDesn
oo0oO0oO0O0O0oO0oOoOoOo@®-2-000-6-000-2-(2-(0O00C-00000000)O
O0)H)ooDOo)YoooooDooooDaoao

'HNMR (D;0) 3 3.95—3.80 (m, 2 H),

3.65—3.15 (m, 6 H), 2.39 — 2.24 (m, 2 H), 2.01 — 1.78 (m, 2 H), 1.45 - 1.32 (m, 3 H), 1.32 -

1.15 (m, 4 H), 0.75 (m, 2 H). MS found for C;;H»7BN>,O4 m/z[273(M — H,0 + 1)]
OoO0o0og0ogaod

00068
(R)-2-000-6-000-2-(2-(0000000)I00)I0000000
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HO ZQ__ (

N\/

H2N B(OH),

0007000000000 000000000000000000O06O00000000
000000 (R)-2-000-6-000-2-(2-(0000000)IO00)I00O0O00O0O00
00

'HNMR (D,0) 8 3.42-3.29 (m, 1 H), 3.28 — 3.07 (m, 5 H), 2.36 — 2.21
(m, 2 H), 2.04 — 1.80 (m, 2 H), 1.45 — 1.30 (m, 3 H), 1.29 — 1.14 (m, 7 H), 0.74 (t, J = 6.0 Hz,

2 H) MS found for C12H27BN204 nl/Z[257(M - Hzo + 1)]

gpboooo

00Oode9

(R)-2-000-6-000-2-2-(000(@COCO0)IOO)IOO)O0OO0O0O0OO

HOoG |
] N\V/\\

HaN B(OH),

00070000000000000000000000000000000660000
000000000 QR)-2-000-6-000-2-(2-(0000000)I00)IO00000
ooooo

'"H NMR (D-0) & 3.53 —3.03 (m, 4 H), 2.87 (s, 3 H), 2.43 — 2.25 (m, 2
H), 2.06 — 1.82 (m, 2 H), 1.81 — 1.62 (m, 2 H), 1.48 — 1.33 (m, 3 H), 1.33 - 1.15 (m, 1 H),
0.95 (t,J = 7.0 Hz, 3 H), 0.79 (m, 2 H). MS found for C1HsBN>O4 m/z[257(M — H>0 + 1)]

oooooon
00070
(R)-2-000-6-000-2-(2(000000000)I00)I0000000

NH
HoN
2 B(OH),
00070 0000000000000 000O00O0O00O00O00O0O0O0O0O0O0O0O0O0eed O O OO
00000000 QR)-2-000-6-000-2-(2-(000000000)I00O)I0OOOO

oooooao

'"HNMR (D,0)$ 3.54 —3.37 (m, 2 H), 3.34 - 3.15 (m, 2 H), 3.15 - 3.00

(m, 2 H), 2.25 (m, 2 H), 2.04 — 1.81 (m, 2 H), 1.49 — 135 (m, 3 H), 1.35 — 1.20 (m, 7 H),
0.79 (m, 2 H). MS found for C;H,sBN,04 m/z[243(M — H,0 + 1)]

oooooo
oDoo71
(R)-2-000-6-000-2-(2-(00000000)I0O0)IOO00O0O0O00

0007000000000 0000000000000O000O0C0O0O0e60000000
0000000 (R)-2-000-6-000-2-(2-(00000000)000)0000000
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0000

"H NMR (D,0) & 3.65 —3.46 (m, 1 H), 3.35—2.99 (m, 2 H), 2.96 — 2.86

(m, 1 H), 2.51 —2.02 (m, 2 H), 2.06 — 1.76 (m, 3 H), 1.50 — 1.16 (m, 4 H), 1.05 - 0.93 (m, 3
H), 0.92 — 0.69 (m, 5 H). MS found for C;,H27BNO4 m/z[275(M + 1)]

Do0o0o0Q0
0o0o72
(R)-2-000-6-000-2-(2-(0000000-2-00)J00)00000000

HOZ(% NJ :

HoN B(OH),

go00o70 000000000 0O0DOO0ODLODU0OU0O0ODOO0DODUODUOUOODUOOee DD ODOOO
000000 @®-2-000-6-000-2-2-(0000000-2-00)000)00000
ooogood

'H NMR (D20) & 7.34 (s, 4 H), 4.94 — 4.80 (m, 2 H), 4.55 — 4.42 (m, 2 H), 3.71 —

3.59 (m, 1 H), 3.54 —3.38 (m, 1 H), 2.35 (t, ] = 7.8 Hz, 2 H), 2.00 — 1.75 (m, 2 H), 1.42 —
1.08 (m, 4 H), 0.71 (m, 2 H). MS found for CigHysBN»O4 m/z[321(M + 1)]

oooooao
googv3
2-000-2-GB-0C00-3-¢-0O0poogooH)yopoooo)y-e-0OOooooooooo

OH
Jj—@“

HO,C

ugboogood

ooi:

3-¢4-00foooo)y-3-oopoOoooUoOoooopoooooao
OCoOO00DODO0Op-0000000C0O0OD0O (54.3g00.227mol)0 00O THF 200mLO0 00 0 OO
oooooODODOO000O0-0000000D0(HFO 1.3v0 O 0 160mLO 0.208mol)0O -780 O
1500000000010 00000THF 4omLlO3-0 000000 DO0O0OO0ODOO(7-429
LOoesmoDO 00 0O0OO0OODOOODODOOOOODOOOOOOODODOOIM HCIODO
oddob0OpHO33mOO02000000C0C000O0CO0OO0OO0OOOOOODODOOOODOO
O0DDODO0OO000O0O0IMNaOHO O DD DODOOOOOOGBM HCID pHO 3D OO OO OO
O0ooo0o0ooE@ExpoooooooooooooooMgso,0 00000000000
ubooouobobobooouobuoboboobooouoboon-ob0obo0oonoOnn
OCo00DDDO0O0000000D0A4.03g27.3%0 00000

'H NMR (DMSO0-dg, 600MHz) 5 12.25

(bs, 1 H), 7.58 (d, J = 8.7 Hz, 2 H), 7.45 (d, J= 8.7 Hz, 2H), 5.86 (bs, 1 H), 2.74 -2.80 (m, 1
H), 2.62 - 2.65 (m, 2 H), 2.53 - 2.57 (m, 2 H). ESI MS found for C;{H,,ClOs m/%
[225.1/227.1 (M-1)]

OoOoo0ooodg
Oo0ooOooQg o

10

20

30

40



(89) JP 5993459 B2 2016.9.14

0O NH
e

HO,C

oooooad

Ooo2: 10
3-000000-8-¢-000bD0oDbOo)YooDooboooooadg
03-4-0000D000)-3-00000000D0000000O0O (g0 0.0176mo)0 OO O

000000 (8.66mLO 0.0847mol)0 O (4.4mL0 0.245mo)0 0000000 O0C0OO0 (2
.32g0 0.0035mol)J 000010000160 0000000000000 00001MHCIODO
0D00000pHOODOODOO0OOOOOOOOOOOOODOOOOOOOOOOOOOO
OO0O0IMNaOHO D00 OC0O0OO0C0O0OOC0OOC0OOOO6BMHCIOpHO 30000000 ODO
0000002000000000000000MgS0,0000000000000000
0000000000000 000000000000000N-000000000000
0000000000000 0O0Nn-0000000004500000000000000
0000 (1.65g029%)0 00000 20

'"H NMR (DMSO-d, 600 MHz) § 12.25 (bs, 1 H), 9.16 (s, 1 H), 7.82 (d, J=7.2 Hz, 2

H), 7.50 - 7.53 (m, 3 H), 7.43 - 7.45 (m, 2 H), 7.38 (d, /= 8.7 Hz, 2 H), 2.94 - 3.00 (m, 1 H),
272 -2.78 (m, 4 H). ESI MS found for C1sH¢CINO; m/z [352.3/354,3 (M+Na "),
330.4/332.4 (M+1), 328.2/330.2 (M-1)]

Cl
\

\O’
O

000000

00 3:

N-(1-(4-0000000)-3-(0000(@O00)I00000)I00000)I00O00

O

03-000000-3-4-0000000)00000000000(1-16g90 3.52mmol)d O

000000000000 (.57m09.14mmo)0 0 ON,0-0 0000000000000 40

0 O (0.446g0 4.572mmol)0 0 0 0 0 0 O O (45mL)0 O O HATU(L.61g0 4.22mmol)0 O O O

00000000000 0000000(0m)000001M HCH(3x)D 5% NaHCO50 O O

00000O00O00000000000000000000MgS0,0000000000

0000000000000 0000000000O000O000NON0ONONooNOooooon

00000 (@.13g086%O0 00000
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'H NMR (CDCls, 600 MHz) 8 7.79 (d,.J = 7.5 Hz, 2 H), 7.49

-7.52 (m, 3 H), 7.42 - 7.45 (m, 2 H), 7.35 (d, /= 8.5 Hz, 2 H), 7.08 (bs, 1 H), 3.68 (s, 3 H),
3.43-3.47 (m, 1 H), 3.22 (s, 3 H), 2.98 - 3.01 (m, 2 H), 2.87 - 2.91 (m, 2 H). ESIMS found
for CaoHa CIN2O3 m/z [395.4/397.3 (M + Na*), 373.3/375.3 (M+1), 371.3/373.3 (M-1)]

0~ "NH
Cl
7 0
gooooo

00 4:
N-(1-(4-0000000)-3-000-4-0000000000)000000
000000000 @.05g042.0Mmo)0 0 0000000000000 00O00O0000O
0000000000000 THFOOOOOOOOOOOOOO0OOO0O0300000000
00000204-000 -1-0 00 (4.72mL0 42.0mmol)0 0 O THRE(GML)D 0 0 0 0 0 O 120
00000000000 O00ON-(1-(4-0000000)-3-(0000(@O00)d0000
0)D0DO0O0O0O0)IO0O00O0(1.12g0 3.0mmol)0 OO THR@BOML)O 00O OO 0200 O
O0O0OO0OOOONHCIOODO0D0O00D000D0IMHIIOO DO OpHO 30 00000000
00000@)IODO0O00O000000000IMKHIOODOO0O00000000000
0000000O00MgSO,0 000000000000000000000000000
000000000000 000

'"HNMR (CDCL, 600MHz) § 7.76 (d,J = 7.2 Hz, 2 H),

747 -7.50 (m, 1 H), 7.46 (d, /= 8.7Hz, 2 H), 7.40 - 7.43 (m, 2 H), 7.33 (d, /= 8.7 Hz, 2 H),
6.77 (s, 1 H), 5.72 - 5.80 (m, 1 H), 4.92 - 5.01 (m, 2 H), 3.16 - 3.22 (m, 1 H), 2.90 - 2.94 (m,
2 H), 2.82 - 2.86 (m, 2 H), 2.54 (t, /= 7.3 Hz, 2 H), 2.30 -2 .35 (m, 2 H). ESI MS found for
CHCINO, m/z [368.4/370.4 (M+1)]

@) NH

Cl
t-BuHNO

AcHN

000000
00 5:

N-(3-(2-000000-1-(tert-0 00 000)-1-000000 -5-00 -2-0 0 )-1-(4-0
0D00000)0O000O00)IO0ONOO
ON-(1-(4-0000000)-3-000-4-0000000000)IJ00000 (1-21g0 3.
ommol)J 00O O0OODOO (2.08g0 27.0mmol)0 2,2,2-0 0000000000 (12mL)0
O0O0tert-0 000000000 @mO18.0mmol)D 0000000030 000000
O0DO0IMHCIGNL)O ODOOOODOOODODOODOO@sm)O0ODO00DO001000000000
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000000000000 IMKHIDODOOOOOOD0OO0O0O00O0000000000000
00OMgSO,0 00 0000000000000 00000000000000 (@.77g)0
00000000000000000000000000ESEMS CogHagCINGO5O O O Om
/z [510.7/512.7 (M + 1)0 508.7/509.9 (M - 1)]0

O NH
Cl

t-BuHNO

-0

AcHN $

O
oooooo
00 6:

N-(3-(2-0 00000 -1-(tert-0 000 00)-1-000 -6-(4,4,5,5-0 00000 -1,3,
2-00000000-2-00)0000-2-00)-1-@-0000000)000000)00
0ooo

000000000 (.,5-0000000000)I00000)O000O0 (58mgd 0.08
6mmol)J 00000000 O00O0O00O0O(68mg0 0.172mmol)0 000 0 00 O (10mL)d
opoODO0OC0OO0O4,4,5,5-000000-1,3,2-00000000 (1.66mLO 11.44mmol)
00000150 00000N-(3-(2-000000-1-(tert-000000)-1-00000
0-5-00-2-00)-1-(4-0000000)I00000)I00000 (1.46g0 0 2.8mmol
IODOOOOOOE@sM)OODD10000000000000000000000000
D10000000000000@OM)00000000D0N0N0NON0DONDON0NONONoONOn
000000000000000MgS0,0000000000000000000000
000000000000 00000O0D0O0O0O0O000O000O000(@O00O0020080%
0D0000)0O000O000O020000000000000000000000000
000000000 (590mgd 0.924mmol)0

'H NMR (CDClLs, 600MHz) & 8.65 (s, 1 H), 7.97 (s, 1

H), 7.67 (d, J=7.2 Hz, 2 H), 7.49 - 7.53 (m, 3 H), 7.40 - 7.43 (m, 4 H), 6.17 (s, 1 H), 3.37 -
3.42 (m, 1 H), 3.30 - 3.34 (m, 1 H), 2.72 - 2.80 (m, 2 H), 2.39 -2.51 (m, 2 H), 2.31 (s, 3 ),
1.66 - 1.72 (m, 2 H), 1.30 (s, 9 H), 1.19 (s, 12 H), 1.10 - 1.17 (m, 2 H), 0.83 - 8.89 (m, 1 H),
0.72 (t,J=7.8 Hz, 2 H). ESIMS found for C3sH4BCIN:Os m/z [638.7/640.8 (M+1),
636.7/638.9 (M-1)]

NH,
Cl

HO,

HoN B(OH),

oooogodg

oo7:

2-000-2-GB-000-3-(¢-000000OHOODDOO)-6-0O0ODODODODODO

ON-B-2-000D000-1-(tert-0000D0O0O)-1-0D00-6-(4,4,5,5-000000 -1,
3,2-00000Q0C00-2-00)000-2-00)-1-¢-000000O0O0HYo0OOOODO)HYO
OOO0OO0DSs55mgo.87ommol)06M HCID DD OO OODODOODOOOOOODDO1600 00
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ooooDoODoOOoOO0oO0OoOoOoooooOodHPLCOOOOOOOBMHCIDOOODDODOOOOO
ocoooDoODDOoOO0O@Bmuoolowoooooo

'H NMR (D,0, 600 MHz) & 7.31 - 7.40 (m, 2 H), 7.20 - 7.29 (m, 2 H),

1.62 - 3.08 (m, 7 H), 1.24 - 1.35 (m, 3 H), 1.06 - 1.21 (m, 1 H), 0.63 - 0.69 (m, 1 H). ESIMS
found for C1H2BCIN,O4 m/z [338.4/340.4 (M+1-NH3), 320.4/322.4 (M+1-NH;-H,0),
336.3/338.3 (M-1-NH3), 318.3/320.3 (M-1-NH;-H,0)]

goboooog
godv4a

2-000-2-GB-000-3-@¢-0000O0O0OHNYOOODODOO)-6-00D00O0O0O0DO0O0OO
OH
HO,C
Cl

oooooao
uoai:
3-¢4-00ooooo)-3-oopoooooooooooooo

ooooODODOO0OO00O0O0O0ooooooODOO0OO00@.7gd70.112mmoHO 1,000 0000
oooooODbDOO0OO0O0DO0oOoooooooDODOEL,C00000O0O0OODODC@1000)O
oCoooDoOOoOO0oO00O004-0000000 (11-390 70.11mmol)0 Et,0(20mL)0 O O O 10%
ooooboooooobooooobooooooobooooobobooooboboooobooo
4-0000000bO0obo0oboooboobobobobooooobobobobosbOb
ocoooooOoOoOoOoOoOooopooCbOODOOO3-D00OoOoooOoDoODDOOOO 290

17.53mmo)0 THF@OML) O OO OO OOOOOODOOOOODOODOOODDOODODDDODOOO
ooooODbOO0O160000000C0O0OO0ODODDOODOOO0DO0DOO0OOMHAIODDDODODODODOO
Oo00DDoDO0O00o0O0oo@GLODDODO0D0D0D0DO0oOooooooODDODOOIM NaOHO O
ocoooODooOOoO0O0OoO0oooooooO2v HCID OO OOOOEL,0000 00O MgSo,0 00
OOoOO0O0ODD0OO0OO000000000D0O @.50059%)000000

'"H NMR (CDCl3, 500 MHz) 6 7.44 (d, /= 8.24 Hz, 2 H), 7.35 (d, / = 8.24 Hz, 2 H),
3.02(s,2H),2.90-2.84 (m, 1 H), 2.66 - 2.62 (m, 2 H), 2.47 - 2.42 (m, 2 H). ESI MS found
for C1,H3Cl103 m/z [239.1 (M-1)]

o=\
NH
HO,C
cl
oooooao
002:

3-(4-0000000)-3-00000000000000000
03-(4-0000000)-3-0000000000000000 (1g04.17mmol)0 TFA(LT.
5mL)0 O O KCN(813mgd 12.5mmol)0 0 0 000 00 0 0 0 H,S0,(3.5m)0 0000000
000000000000001.50000000000000000000000000
0000000000000 000000000000000IMNaOHO OO OO DOOO
000000000000000000MgS0,0000000000000000000
0000000000000 @O0O000O001020000000)I00000000
000000 (500mgD OO 45%)0 000
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'"H NMR (DMSO-d6, 600 MHz) § 12.15 (bs, 1 H), 8.38 (s, 1 H), 7.88 (d, /= 1.13 Hz,

1 H), 7.36 - 7.32 (m, 4 H), 2.94 - 2.89 (m, 1 H), 2.57 - 2.53 (m, 1 H), 2.36 - 2.32 (m, 1 H),
2.26-222 (m, 1 H),2.03 - 1.96 (m, 1 H), 1.95 - 1.88 (m, 2 H). ESI MS found for
C1:H14CINO; m/z [266.1 (M-1)]

o=\
(@) NH
(O Cl
PN
Ooodoooad

0aga3:
3-4-00ooooo)-3-0ooUUUoOD-N-ODO0D0-N-OD00DO0OO0DOO0OO0ODDOOOOD
O

03-(@-0000n0oo)-8-0000000D0D0D0DO000DDO0OO0O0d(1-3g04.87mmol)0 DIP
EA(2.17mLO 12.6mmoHOON-O 000 0O0O0OCOOODOCOOO(617mgd 6.33mmol)O O
000000 @omL)O 0O OHATUR.2gO 5. 84mmo)0 000 0COO1600000000O0
00000000 EomL)OO0OOOIM HCI(2x)O 5% NaHCO,O0 O OO0 OO0 O0OOO0OO
O0o0ooo0oOooOooO0OMgso,0 0 0000000000000 00OO0O0OO0O0OO0O0O
ooooooo@oooooooDoo.b50l.owDoo0oooo)YCoooooooon (0.5g
0 33.3%)0 00 0ESI MS C,5H;6CIN,0,0 O 0O O m/z [211.4 (M + 1)1 233.4 (M + Na™)]
O

o=\
Q NH

Cl

oooooao
00 4:

N-(1-(4-0000000)-3-000-4-0000000000)I000000
000000000 (0.548¢g0 22.6mmo)0 000000000 D000O0O00O0O00OOO
0000000000000 THFOOODOOO0O0O00O000(@3000)d0000000
000000000000000204-000 -1-00 0 (2-3mL0 22.6mmol)0 O O THF(SML
Y0 OOOOOO12000000000000003-(4-0000000)-3-000000 -
N-OOOO-N-O0000000000000000 (0.5901.61mmol)0 O O THF(30mLYO O
00000200000000000000000000000000000NH,CI000
000000000000 0000)DOO0000000000000IMHCIODO OO
0000000000000000000O0MgS0,00000000000000000
0(.48g)0 0000000000000 00000000000ESEMS Cy H,oCINO,O
00 0m/z [306.3 (M+1)0 328.3 (M+Na*)0 304.5 (M-1)]10

Cl
Z "NH
0
t-BUuHNOC,
AcHN ~
ooooon

00 5:
2-000000-N-tert-0 00 -2-(3-(4-0000000)-3-000000000000)
000-5-00000

ON-(1-(4-0000000)-3-000-4-0000000000)000000(0.5901.6
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Anmol)J 00 O0C0D0OC0DOO0O (1.1490 9.84mmol)0 2,2,2-0 00000000 00 (4mL)
O0O0tert-0 00000000 @.1ml09.84mmol)0 0000000300000 000
0000000000000 00@5n)000002M Hel@omL) D 0000000000
0D1000000000000000000000000000000000000O00MgS

0,0 00000000000000000000000000(@O00025075%0 00
0000)IOO0DO0O0O0O00O0O000O00O0O000O0O0 (330mgd 0045%)000000ESH
MS C,4Hs,CINSO50 O O O m/z [448.6 (M + 1)1 470.6 (M + Na*)0 446.3 (M - 1)]0

Cl
L~
O/’ NH
t-BuHNOC
AcHN 0
X
B~p
oooooad

00Qde:

2-000000-N-tert-0 00 -2-B-(@-CO0O00DOO)-3-O0DOCQOOODODOOOOO)
-6-(4,4,5,5-0 0 0000-1,3,2-00000000-2-00)000000A0
Oo0o0ooDoooooDooo@mooo@,5-ocogoonoooooo)yooooooddn
OO0 @s5mgodo.022mmo)0 0000000 DOOOOOODOO (18mgd 0.044mmol)O O
oooo4,4,5,5-0 00000 -1,3,2-0 0000000 (0.430mLO 2.95mmol)0 O O
0300 002-000000-N-tert-000-2-GB-¢-0000000)-3-00000
OO0ooo)YooOo-5-00000(@330mgdo.738mmo)I0 0O O0OOODOOmL)O OO
Oo0ooooooooolle00ooDoOOoOooOooDooOoooEomMUDOOoODoOOoOooOonan
O0oo0oOooooooOoooooooooMgso,0 0000000000 ODOOO
OO0 @zomgdoow)J 0000000000000 00O000O000O0O0O0ESEMS CgoH,
-BCIN5O:0 O O O m/z [576.8 (M+1)O 574.7 (M-1)]10

Ooooooogdg
Oo0Ooo0oood

NH, d
HO,C
H,N
B(OH),
oooooao
0o0o7v:

2-000-2-(3-000-3-(4-0000000)I00O000)-6-00000000
02-000000-N-tert-000-2-(3-(4-0000000)-3-00000000000
0)-6-(4,4,5,5-000000-1,3,2-00000000-2-00)0000000 (140mg)
O6MHCIDODOODOOODOOODOODODO1600000000000000000000000
0000000000000 0000000000000IM NaOHO pHO 13000000
00000000000 O6MHCIOpHO 30 OO DOOOOOOOOOOOOOOODOOO
000000000 MaCNHDOOO0OO0O0O0OO0O0O0OO0O0OO0OO0O0OOHPLCOO0O0OO0O0O00O0O0O
0000 (10mgd 9.3%)0 00000

'HNMR (D,0, 600 MHz) § 7.47 - 7.34 (m, 4 H), 2.66 - 2.34 (m, 2 H), 2.25
22.16 (m, 1 H),2.05 - 1.82 (m, 3 H), 1.80 - 1.61 (m, 1 H), 1.40 - 1.20 (m, 3 H), 1.17 - 1.04
(m, 1 H), 0.8 - 0.63 (m, 2 H). ESI MS found for C;7HyBCIN,O4 m/z [369.4 (M + 1), 391.5

(M+Na'), 367.5 (M - 1)]
oooooao

10

20

30

40

50



(95) JP 5993459 B2 2016.9.14

goagvs

(S)-2-((1s,3R)-3-0 00000 000)6-000-2-(000000)I 0000000
Me\N

T
BocHN
oooooad
[ I e
tert-0 00 (1s,38)-3-((D-1-(00000O0)IO0-4-000)I000000000O0
aoad
Otert-000 (1s,38)-3-000-4-00000000000000O0O00O (199mgd 0.79mmo
D0 MeNH,O THFO 2MO O (2mLO 5.0mmo)0 00 00030000000 00 O (1.5¢)0 O
0o0oooooooboibo o000 oooooDooboDoooboooooOoao
goddoooooooooooobooobao

'H NMR (CDCl3, 400 MHz) 8 5.87 - 5.76 (m, 1 H),
5.10 - 4.96 (m, 2 H), 4.77 - 4.64 (m, 1 H), 4.15 - 4.02 (m, 1 H), 3.20 (s, 3 H), 2.80 - 2.65 (m,
1 H), 2.62 - 2.44 (m, 2 H), 2.41 - 2.13 (m, 4 H), 2.00 -1.89 (m, 2 H), 1.45 (s, 9 H)

NHBoc
t-BuHNOC

MO N

oooooo

00 2:

tert-0 0 O (1R,3s)-3-((S)-1-(tert-0 00000 )-2-(N-0 00000000 )-1-00
000O0-5-00-2-00)000000000000

OO0tert-000 (1s,3s)-3-(1-(000000)000-4-000)00000000000

0000000 (0.182mL0 1.98mmol)0 2,2,2-0 000000000 0 (InL)O O O tert-
000000000 (.270mO2.37mmo)0 000000030 0000000000000
000000000000000000000000000MgS0,0000000000

000000000 03% 000000000000000000000000000

0000000000 (83mgd 20 00 24%)0 000

'H NMR (CDCls, 400 MHz)  5.87 - 5.71 (m, 1 H),

5.32 (brs, 1 H), 5.09-4.93 (m, 2 H), 4.60 (brs, 1 H), 3.92 (brs, 1 H), 3.00 (s, 3 H), 2.59 -
228 (m, 6 H),2.11 - 1.80 (m, 6 H), 1.75 - 1.50 (m, 4 H), 1.45 (s, 9 H), 1.37 (s, 9 H). ESIMS
found for C24H43N304 m/z [438.3 (M+1)]

NHBoc
t-BuHNOC
\N g
e}
O
oooooog
00 3:

tert-0 00 (1R,3s)-3-((S)-1-(tert-0 0000 0)-2-(N-00 0000000 )-1-00
0-6-(4,4,5,5-000000-1,3,2-00000000-2-00)J000-2-00)300
Do0oo0o0O0o0Oo0on
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O tert-0 0 O (4R,3s)-3-((S)-1-(tert-0 00000 )-2-(N-0 00000000 )-1-0
00000-5-00-2-00)000000000000 (83mgd 0.19mmol)0 O O dppe(7-8m
g0 0.020mmol)0 0000000 (2mL)0 O O [1r(COD)CI],(6.4mg0 0.010mmol)0 0 O O O
0150 0000000000 0000000000000(0.041mLO 0.29mmol) O 0 0O O
0000000000000 O0000O000000000000000000000000
O0OMgSO,0 0000000000000 00D000D01008MI 00000000000
000000000000 00000000000000 (90mgd 84%)0 0 O O

'H NMR (CDCls, 400 MHz) &

4.63 (br's, 1 H), 3.90 (brs, 1 H), 2.98 (s, 3 H), 2.59 - 2.49 (m, 1 H), 2.44 - 2.25 (m, 6 H), 2.09
- 1.61 (m, 12 H), 1.45 (s, 9 H), 1.37 (s, 9 H), 1.26 (s, 12 H), 0.79 (t,J = 7.3 Hz, 2 H). ESIMS
found for C3yHs¢BN3Og m/z [566.6 (M+1)]

NH,
HO,C
Y

H B(OH),
000000
00 4:

(S)-2-((1s,3R)-3-0 0 0000000)6-000-2-(000000)I0O0O0O0

O tert-0 00 (IR,3s)-3-((S)-1-(tert-0 000 O00)-2-(N-0 00000000 )-1-0
00-6-(4,4,5,5-000000-1,3,2-00000000-2-00)0000-2-00)00
0000000000 (9mgd 0.16mmol)0 6N HCI(3.6mL) 0 0000000000000
01700 0250 00 000000000000000H0000000000000 3x)0
0000000000000 O0HPLC(I00 100% CHLCN/H,0)0 0000000000000
0

'H NMR (D0, 400 MHz) & 3.73 - 3.63
(m, 1 H), 2.59 (s, 3 H), 2.53 - 2.36 (m, 3 H), 2.05 - 1.64 (m, 4 H), 1.47 -1.21 (m, 3 H), 1.20 -
1.08 (m, 1 H), 0.78 (t, /= 7.3 Hz, 2 H). ESIMS found for C;;H,:BN,O4 m/z [259.4 (M+1)]

ugboogood
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gboooooooooboboooboboooonMboboboboooobobOonb
ugbooboooooboobooboboobooooboboboboobooooobobobaa
ocooooODOOO0OO0OOoOoOo@oooo@Eo))yoooooooLwL-oooooDbDoooooo
gobooboooooogoobgoboboboooooboboboboboooobDobobao
ugbobooooobooL-oboboooboobobobobooooboobooboboononn
ugboogood
goobOoooobooocoobooobooooboooommoooooboonNooobooobooo
gboobooooooobgobobobooooboboboboobooooboobobobao
uboobooilbooboooooboobobobooooobooboboboooboobobaonn
ooobOoooobooocooooooooboooooooomoooOooobonooo
gbooboooooogoobgoboboboooobobobobobooooobuobobao
gbobooboooaoao

oooooo
gooobooooooboooooboooooooboooooboocooobooooboOooo
gbooboooooboooboobobooooobooboboboobooooboonn
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