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1 2a "~ 3a CH;
[Q01[1T] 25mL 1(0 .3mmol ,52mg) (CH,CN ,2mL)
2a(0 .6mmol ,67u L) (Pd(0Ac), ,0 .03mmol ,7mg) (P(furyl),,
0.12mmol ,28mg) (Et,N,1.5mmol ,2081L)  CO(latm) 80 8
10mL (10 mLx 3)
( / 20:1) (4R* ,
5R*) 5 4 4 3 2 1 3a(63mg, 75 )

'H NMR (600MHz ,CDCI )5 =1 .86 (s ,3H) ,2 .20 2.23(n, 2H) ,3.12 3.17(n,2H) ,6.14
(s,1H) ,6.76(d,J 7.2Hz ,2H) ,7.12 7 .15(m,5H) ,7.30 7.34(m, 3H) .**C NMR(150MHz ,
cocl,)s :13.6,31 .4,62.9,85 2,125 .8,126 .2,127 .7,128 .30,128 .34, 128.7,129 .3,
139.3,139 .4 ,176 .7 ,204 9 NMS:m/z 277[M H]

(0011 2
[Q01[I] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .3mmol ,34uL) (0 .03mmol ,7mg) (0.12mmol ,28mg)
(1 5mmol ,208uL) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(44mg ,53 )
[001[1] 3
[Q01[I] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .06mmol ,13mg) (0 .12mmol ,28mg)
(1 5mmol ,208uL) CO(latm) 80 8 10mL
(10mLx 3)
( / 20:1) 3a(58mg,70 )
(0011 4
[Q01[I] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .015mmol ,3mg) (0 .12mmol ,28mg)
(1 5mmol ,208uL) CO(latm) 80 8 10mL
(10mLx 3)
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( / 20:1) 3a(35mg ,42 )
[001[1] 5
[Q0[Q[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0 .06mmol ,14mg)
(1 5mmol ,208uL) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(43mg ,51 )
[Q0[1[] 6
[QO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0.18mmol ,42mg)
(1 5mmol ,208uL) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(60mg ,72 )
LQOLIT] 7
LQO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0.12mmol ,28mg)
(0 .9mmol ,129uL) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(50mg ,60 )
(QO L] 8
LQO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,5mg) (0.12mmol ,28mg)
(1 5mmol ,208uL) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(58mg,70 )
LQOLIT] 9
LQO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0 .12mmol ,12mg) (1 .5mmol ,208
puL)  CO(latm) 80 8 10mL
(10mLx 3) (
/ 20:1) 3a(57mg ,68 )
(QOLIT] 10
[Q0[Q[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67uL) (0 .03mmol ,7mg) L (0 .12mmol ,14mg) (1 .5mmol ,
201L) CO(latm) 80 8 10mL
(10mLx 3)
( / 20:1) 3a(48mg ,58 )
[Q0[1[] 11
LQO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a



CN 109180406 B HEENN 4/7

(0 .6mmol ,67uL) (0 .03mmol ,7mg) (0 .12mmol ,31mg) (1 .5mmol ,
20@L) CO(latm) 80 8 10mL
(10mLx 3)
( / 20:1) 3a(43mg ,52 )
LQOLIT] 12
LQO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0.12mmol ,28mg)
(1 5mmol ,207mg)  CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(43mg ,51 )
(QOLIIT] 13
LQO[ ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0.12mmol ,28mg)
(1 .5mmol ,489mg) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(35mg ,42 )
LQOLIT] 14
[QO[ ] 25mL 1(0 .3mmol ,52mg) N,N (2mL)
2a(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0 .12mmol , 28mg)
(1 .5mmol ,208uL) CO(latm) 80 8 10mL
(10mLx 3)
( / 20:1) 3a(50 mg ,60 )
(QOLIIT] 15
[Q0[Q[ ] 25mL 1(0 .3mmol ,52mg) 1,4 (2mL)
2a(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0 .12mmol ,28 mg)
(1 .5mmol ,20uL) CO(latm) 80 8 10mL
(10mLx 3)
( / 20:1) 3a(42mg, 50 )
[Qo[1[] 16
[QOL ] 25mL 1(0 .3mmol ,52mg) (2mL) 2a
(0 .6mmol ,67u L) (0 .03mmol ,7mg) (0.12mmol ,28mg)
(1 5mmol ,208uL) CO(latm) 80 8 10 mL
(10mLx 3)
( / 20:1) 3a(45mg ,54 )

LQO[ ] 17
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Bn ?
H,
! A
v _ H3C\© CHs3 B"\/J\/¢ + CO +
CHa
2b 3b 1
LQOL ] 1 25mL 1(0 .3mmol ,52mg)
(2mL) 2b (0 .6mmol ,74u L) (0 .03mmol ,7mg)
(0 .12mmol ,28mg) (1 .5mmol ,208uL) CO(latm) 80 8
10mL (10mLx 3)
( / 20:1) 3b(61img,
70 ) H NMR (400MHz ,CDCL1,)0 = 1.87(d,J 1.2Hz,3H),2.14

2 .24(m ,2H) ,2 .30(s ,3H) ,3.10 3.16(m,2H) ,6.14(d,J 1.6Hz, 1H) ,6.16 6.85(m,3H),
7.10 7.26(m,6H) ."°C NMR(150MHz ,cDCI.)5 :13.7,21.6,31 .5, 62.7,85.3,122.9,126 .1,
128.2,128 .4 ,128 8,129 4,139 .2 ,139 .3 ,176 .7 ,205 .1 .MS:m/z 291 [M H]

(O[] 18

O
H{’Bn
C00[ T OH | HOmc ¢
Bn \)\/.¢ + CO + - - g CH,

CHs
1 2c H;C 3c
[QOL ] 1 25mL 1(0 .3mmol ,52mg)
(2mL) 2c (0 .6mmol ,781 L) (0 .03mmol ,7mg)
(0 .12mmol ,28mg) (1 .5mmol ,208uL) CO(latm) 80 8
10mL (10mLx 3)
( / 20:1) 3c(62mg,
71 ) H NMR (400MHz ,CDCL,)0 - 1.85(d,J 1.2Hz,3H),2.18

2 .24(m ,1H) ,2 .36(s ,3H) ,2 .46 (br s,1H) ,3.05 3.13(m,2H) ,6.10 (d,J 1.2Hz,1H),
6.80 6.95(m,3H) ,7.11 7.25(m,6H) .°C NMR(150MHz ,CDCI,)5:13.6, 21.1,31.4,62.9,
85.2,125.7,126.1,128 .2 ,128 .8,129.0,129 .1 ,136 .4 ,137 .4 ,139 .6 ,177 .0 ,205 .2 . NS:m/

z 291[M H]
LQOLIIT] 19
H’l'Bn
HO'I- /
[oo[0[] OH .. N A 4b
. T =37 = ) "z
+ CO + “‘\}»»Cl ( .Y ) CHS‘-Bn\....)\_/{
2d Cl 3d 1
[Qo[1[] 1 25mL 1(0 .3mmol ,52mg)
(2mL) 2d (0 .6mmol ,143mg) (0 .03mmol ,7mg)
(0 .12mmol ,28mg) (1 .5mmol ,208uL) CO(latm) 80 8

10mL (10 mLx 3)
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( / 20:1) 3d(73mg,
78 ) 'H NMR(600MHz , CDCI,)5 :1.86(s ,3H) ,2.15 2.20(m,
1H) ,2 .33(br s,1H) ,3.13 3.16(m,2H) ,6 .14(s,1H) ,6 .79 (d,J 7.2Hz,2H),7.03 7.17
(m,5H) ,7.29(d ,J 7 .8Hz ,2H) .*°C NMR(150MHz ,CDCI.)5 = 13 .6,31.4,62.7,84.9,126 .3,
127 4,128 .4 ,128 5,128 .6 ,129 .5 ,133.7,138 .1,139 .0,176 .4 ,204 .6 . MS:m/z 311[M
H]
[0 20

SNENER 7
- ii= .= 2 SN o
LQO[ ] 1 25mL 1(0 .3mmol ,52mg)
(2mL) 2e (0 .6mmol ,137mg) (0 .03mmol ,7mg)
(0 .12mmol ,28mg) (1 .5mmol ,208uL) CO(latm) 80 8
10mL (10 mLx 3)
( / 20:1) 3e(75mg,
82 ) 'H NMR (400MHzZ , CDCI» :1.85(q,J 1.2Hz,3H),2.03

(br s,1H) ,2.07 2.14(n,1H) ,3.13 3.23(m,2H) ,6.20 (d,J 1.2Hz,1H),6.74 6.76(m,
2H) ,7.13 7.16(n,5H) ,7.59(dd ,J, 7.8Hz,J, 1.6Hz,2H). '°C NMR(150MHz ,CDCI )5 :
13.7,31.5,62.4,85.0,111 .6,118 .5,126 .4,128 .4 ,128 .5,130 .2, 138.5,145.1,176 .1,
204 .4 MS:m/z 302[M H]

LQOLIIT] 21
H, Bn P
HOw_ 4
OO OH S i:§>
1 2f af
[QO[ ] 1 25mL 1(0 .3mmol ,52mg)
(2mL) 2F (0 .6mmol ,66u L) (0 .03mmol ,7mg)
(0 .12mmol ,28mg) (1 .5mmol ,208uL) CO(latm) 80 8
10mL (10mLx 3)
( / 20:1) 3f(52mg,
61 ) H NMR (400MHz ,CDCL,)0 - 1.91(d,J 1.2Hz,3H),2.29

2.35(n,1H) ,2 .69 (br s,1H),3.04 3.12(m,2H) ,5.97(d,J 1.2 Hz,1H),6.55(dd,J,
3.6Hz,J, 1.2Hz,1H),6.88 6.93(m,3H),7.07 7.18(m,4H) ."°C NMR (150MHz ,CDCI,)5 :
12.5,30.3,61.5,83.4,123.5,124 .2 ,125 .2 ,126 .4 ,127 .4 127 .6 ,127 .7, 138.5,144 .2,
175 .4,203 .0 MS:m/z 283[M H]
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