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bris Ak sl Tk JEYIELH e (%) ee (%)°
| Cl1 toluene Et;N 1:1.1:1.1 46 53
2. .C2  _toluene _  BN_ L1101 ... .S U | S
67 85 3 C3 toluenc Et;N 1:1.1:1.1
45 -42 4 C4 toluene Et;N 1:1.1:1.1
45 ... B 5. .C5 _toluene_. . E&N. _  LLELI
1:1.1:1.1 60 87 6 Ce6 toluene Et;N
1:1.1:1.1 62 88 7 C7 toluene Et;N
1:1.1:1.1 63 70 8 C7 CH,Cl, EtzN
[FR SR YRS . S o e ERe e -t NN
1:1.1:1.1 48 42 10 C7 THF EtsN
[0025] 1:1.1:1.1 74 72 11 C7 PhF Et;N
R 0 5 15 0 e ¢ S - ¥ 12 [ &y Ph(I T EGN,
{ 115111 fei || 52 46 13 C7 toluene "Pr,EtN
D 1:1.1:1.1 57 89 14 C7 toluene DABC(
; el il 59 82 15 C7 toluene K>CO:
3 1:1.1:1.1 54 90 16 C7 toluene Cs,CO
3 1:1.1:1.1 6l 91 17 C7 toluene Na,CO
3 1:1.1:3 69 91 18 C7 toluene Na,CO
3 1:2:3 72 90 19 C7 toluene Na,CO
3 1:3:3 88 91 20 C7 toluene Na,CO
3 1:3:3 87 91 21 €7 toluene Na,CO
3. 1:3:3 85 94 22¢ C7 toluene Na,CO
[0026] 1a(0 .1mmol) ,catalyst(10mol ) ,and base(10mol )were added in

a test tube,followed by adding 3a,2a,and solvent(2mL)at room
temperature .’Isolated yield based on la.°Determined by chiral HPLC

analysis At 50 .°4AMS(60mg)was added .

[0027] PPY (
1-7) C7
[0028] 10mL 6- la(15.4mg, 0 .1mmol) ,C7
(7 .7mg ,10mol ), (1mg ,0 .10mmol) 2a (1L ,0.3mmol) 3a(24iL,
0 .3mmol) 2mL 60mg 4A
3 TLC
4a 85 94 ee
[0029] la 2a 3a
4a
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[0031] 5 mmol PPY
[0032] 10 mmol PPY
[0033] 15 mmol PPY
[0034]

yield 55 ee 82
yield 80 ee 90
yield 80 ee 84
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60mg  4A 3
TLC 4y 38
36 ee
[0046] 4
cl Cl
N
NN o o o s Y
| Y+ + - >
[0047] I\N/ H> \)I\H )I\o)j\ N\/l"\l\ )OK
(o
1 2 3 4b
[0048] 10mL 6- la(15 .4mg ,0 .1mmol) ,C7 (7 .7mg ,10mol ),
(1mg ,0 .10mmol) 2a(1&L,0.3 mmol) 3a(24. L ,0 .3mmol) 2mL
60mg  4A 3
TLC 4b 82
91 ee
[0049] 5
o cl
Nz*iI:q> 0 0 0 %:LTI:N>
[0050] lLN/ N ¥ \\,f\&,ﬂ\H * ,Jktyﬂ\\ g \\,E:v,E\ :ﬁ\
(0]
1 2 3 4d
[0051] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),
(1mg ,0 .10mmol) 2(2Qu L ,0.3 mmol) 3(24.L ,0 .3mmol) 2mL
60mg  4A 3 TLC
4d 80 93
ee
[0052]
[0053] 4d ,80 vyield,93 ee.[@]® -18.2(c 1.06,CHCl2) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

:13.260min ,16 .173 min.) 'H NMR(600MHz ,CDCI3)> 8.76(s ,1H) ,8.27(s,1H) ,
6.91(t, J 7.2Hz,H) ,2.33-2.41(m,2H) ,1.35-1.38(m,3H) ,1.18-1.23(m,1H), 0.86(t,
J 6.0Hz ,3H) °C NMR(100MHz ,CDCI3) B 169 .6,152 .4, 151 .4,151.2,144 .3,131.7,78 .0,
50.5,32.9,26.7,22.0,20.7,13.8 HRMS calcd for Ci2HisCINsO2Na[M+Na]*305.0776,
found 305.0784.
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ol cl
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[0055] TL\Né ﬂ_;> * pv@\ﬂH + Jlﬂ(},ll.K - t.w’ .M,) Q_
H ,/\\/’\»/1\0
1 2 3 4e

[0056] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),

(1mg ,0 .10mmol) 2(222L,0.3 mmol) 3(24.L ,0 .3mmol) 2mL

60mg  4A 3 TLC
de 82 93

ee
[0057] 7

\j

cl
N
NN o o o Nl)j»
[0058] CNIN‘) . \])LH v )J\o)l\ kN/ N o
H

\r'\o)'l\
1 2 3 4f

[0059] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg ,10mol ),

(1mg ,0 .10mmol) 2(2QuL,0.3 mmol) 3(24.L ,0 .3mmol) 2mL
60mg  4A 3

TLC 4f 76

94 ee

[0060]

[0061] 4f ;76 yield, 94 ee.pm]® -21.3(c 0.95,CHCl;) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

:14 .360min ,16 .450 min.) 'H NMR(600MHz ,CDCI3)> 8.77(s,1H) ,8.23(s,1H) ,

6.60(d, J 9.0Hz,H) ,2.82-2.88(m,1H) ,2.09(s,3H),1.12(d,J 6.0Hz,3H), 0.80(d,J

6 .0Hz ,3H) *C NMR(100MHz ,CDCl3) B 169 .5,152.5, 151.5,151 .4 ,144 .1,131.7,82 .3,

31.9,20.7,18.3,17 .7 HRMS calcd for CiiHi13CIN4O2Na[M+Na]*291.0619 ,found
291 .0627 .

[0062] 8
& cl

NS 9 9o | Lo N

[0063] JAN;‘“N/ TNy o AN\ T NN o
N y A

(0]
1 2 3 4g

[0064] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),

(1mg ,0 .10mmol) 2(221L,0.3 mmol) 3(24.L ,0 .3mmol) 2mL
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6omg b 3
TLC ity 72
91 ee
[0065]
[0066] 49 72 yield, 91 ee.[@]® -19.9(c 1.15,CH.Cl2) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

=12 .623min ,15.463 min.) 'H NMR(400MHz ,CDCI3)> 8 .78(s,1H) ,8.28(s,1H) ,
7.02(t, J 7.2Hz ,1H),2.19-2.35(m,2H) ,2.07(s ,3H) ,1 .48-1 .55(m,1H) ,0.99 (d,J
6.8Hz ,3H) ,0.94(d ,J 6.8Hz,3H) °C NMR(100MHz , CDCI3) 3 169 5,152 .5,151 5,151 .4,
144 .2 131.9,77.7,53 .6 ,41 .8 ,24 6, 22.3,22.2,20 .8 HRMS calcd For CizHisCIN4OzNa[M
+Na]*305.0776 , found 305 .0776.

[0067] 9
cl

cl

XN T 'Ji )
[0068] ﬁ:%;[:g} + »/i:T/M*H + ,,ﬂxo,ﬂ\\ - L\N/ N> 0

1 2 3 ah

[0069] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),
(1mg ,0 .10mmol) 2(24sL, 0 .3mmol) 3(24u L ,0 .3mmol)

2mL 60mg  4A 3

TLC 4h 82

92 ee

[0070]

[0071] 4h ,82 yield,92 ee.m]® -31.1(c 0.55,CHCl) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

:11.907min ,15 .410 min.) 'H NMR(600MHz ,CDCI3)> 8.76(s ,1H) ,8.23(s,1H) ,
6.81(d, J 9.6Hz,1H) ,2.49-2 .56(m,1H) ,2.1(s,3H) ,1.51-1.62(m,2H) , 1.06-1.21(m,
2H) ,0.95(t,J 7.2Hz,3H),0.78(t,J 7.2Hz,3H) '3C NMR(100MHz ,CDCl3) 5169 .5,
152 .5,151 .4 ,144 .1,131 .6 ,79.7 ,42 .9, 20.7,20.7,20.4,10.0,9.9 HRMS calcd for
C13H17CIN4O2Na[M+Na]" 319 .0932 ,found 319.0936 .

[0072] 10
Cl _ )C\'
> N 0 N ~
\ N XN O O I
o Ty g (T3 o A - 4
\eél\1jJwa N H. F - Tﬁﬁﬁrfx
£ e - %?2; _qm“3 - - - L“
[0074] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),
(1mg ,0 .10mmol) 2(281L,0.3 mmol) 3(241L ,0 .3mmol) 2mL

10



CN 107827890 B 9/12

60mg  4A 3
TLC 4m 83
95 ee
[0075]
[0076]  4m ,83 yield, 95 ee.m]® -27.9(c 1.60,CHCl;) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

:20.537min ,26 .617 min.) H NMR(600MHz ,CDCI3)> 8.79(s ,1H) ,8.21(s,1H),
7.25-7.27(m,2H) ,4 .95-5.02(m ,2H) ,2 .45-2 .60(m ,2H) ,2.10-2 .12(m, 2H) ,2.08(s ,3H)
13C NMR (100MHz ,CDCIl3) D 169 .6 ,152 4,151 .6, 151.3,144 .7,138.9,132.0,128.8,128 .3,
126 .8,77.8,34.1,31.1,20.8 HRMS calcd for CieHisCINsO2Na[M+Na]*353 .0781 ,found
353.0776..

[0077] 11
Cl
cl o N
[0078] 'fj:N‘) P A \)OLOL - W Vo
NT N ,/l\cyjl\v//
1 2 3 4s
[0079] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),
(1mg ,0 .10mmol) 2(1uL,0.3 mmol) 3(26u L ,0 .3mmol) 2mL
60mg  4A 3 TLC
4s 84 93
ee
[0080]
[0081] 4s 84 yield, 93 ee.m]® -14.5(c 1.05,CH.Cl;) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

217 .567min ,21 .420 min.) ‘H NMR(400MHz ,CDCI3)> 8.78(s,1H) ,8.31(s,1H) ,
7.11(q, J 6.4Hz ,1H) ,2.26-2 42(n,2H) ,2.02(d,J 6.4Hz ,3H) ,1.09(t,J 7 .6Hz ,3H)
13C NMR(100MHz ,CDCI3) B 173.0,152.0,151.0,144 4, 131 .4,74 .9 ,49 .6 ,27.0,19 .4,
8.3 HRMS calcd for CioH11CINsOz2Na[M+ Na]*277 .0470 ,found 277 .0463 .
[0082] 12

c Cl
|
NN it o o ﬁ/Li[:N>
N
[ooss] [ N\) + )J\H + /\)LO’U\/\ - LN/ ? 'ﬁ"
A K .
1 2 3 4t
[0084] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),

(1mg ,0 .10mmol) 2(1uL,0.3 mmol) 3(2&L,0 .3mmol) 2mL

11
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60mg  4A 3 TLC
4t 74 92
ee
[0085]
[0086] 4t J4 yield,92 ee.[@]® -13.2(c 0.60,CHCl2) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

:14 .753min ,18 .790 min.) H NMR(600MHz ,CDCI3)> 8.78(s ,1H) ,8.30(s,1H) ,
7.11(9, J 6.0Hz,1H) ,2.25-2.35(m,2H) ,2.20(d ,J 6 .0Hz ,3H) ,1.58-1.61 (m,2H),
.0.87(t,J 7.2Hz,3H) °C NMR(100MHz ,CDCl3) 3172.1, 152.4,151.5,151.2,143.9,
131.9,74 .8,35.8,20.0,18.1,13.5 HRMS calcd for CiiHi3CINsO2Na[M+Na]'291 .0619,
found 291 .0607 .

[0087] 13
Cl
Cl
0] N N
NN L o a LYy
[0088] l ) ) + /\ il T SR N = -“*N_/“"‘N" O
NN H T 5 o _ /J; /u‘r/:
H 0
1 2 3 4u
[0089] 10mL 6- 1(15 .4mg ,0 .1mmol) ,C7 (7 .7mg,10mol ),
(1mg ,0 .10mmol) 2(1uL,0.3 mmol) 3(2& L ,0 .3mmol) 2mL
60mg  4A 3
TLC 4u 71
92 ee
[0090]
[0091] 4u J1 yield,92 ee.[@]® -15.9(c 1.10,CHCl2) Ee
HPLC ( n-hexane/2-propanol 90/10, 0 .6mL/min, :256nm,

:13.677min ,21 .090 min.) 'H NMR(600MHz ,CDCI3)> 8.75(s ,1H) ,8.29(s ,1H) ,
7.08(q, J 6.0Hz,1H),2.00(d,J 6.0Hz,3H),1.12(d,J 6.6Hz,3H),1.05 (d,J
6 .6Hz ,3H) '3C NMR(100MHz ,CDCls) 3175.5,152.4,151.5, 151.2,143.8,131.9,74.9,

33.8,20.0,18.7 HRMS calcd for CiiH1aCINsO2Na[M+Na]*291 .0619 ,found 291 .0625.
[0092] 4

12
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C

N/ N
Y
~N= "N

4c
3 82% yield, 92% ee 70% yield, 90% ee 88% vyield, 95% ee 80% yield, 92% et

Cl

J Eﬁ‘—ﬂg
—N =

HaN N7
[0093]
4p 4 4n 4o
eld, 90% ee 8% yield, 90% ee 72% yield, 91% ee 82% yield, 92% ee 70% yi
IQ"M | N> O li‘lu N>
[0094] 14
cl
N N N™ X N
| \> Suzuki 1BEL l \>
[0095] L/ ~s'. ~____ * PhB(OH), — SN _O_.
[0096] 10mL 4a(43 .4mg ,0 .17mmol) , (30 mg ,0.25mmol)
(34mg ,0 .25mmol) (18, 0.016mmol) 2mL
12 TLC
S5a 84 95 ee
[0097] 15
Cl
N'K = N\) Pd/C N’\iN\>
[0098] N//h'l\ )01\ v i LA o
O )\ok
4a 6a
[0099] 10mL 4a(62 .5mg ,0 .26mmol) , (4 .15 mg,15 mmol)

13
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2mL 15
e 6a 82
95 ee
[0100]
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