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Ooo0o0ooag
A —h4
N N N N
cn\\r 2 eq. RCOOAg Y
Ru= > Ru=—
Cl/cl) THF, S2iid. 2I5 RCOO/(|)
ipr” i
(R = Bu, PhMe,C)
4 7a:R='Bu41.2%
7b : R = PhMe,C 81.7¢
N N
RCOOAg Y
AgCl - RCC)O—7R|u o RCOOH
RCOO” 5
Pr
8a:R='Bu
8b : R = PhMe,C
oooooao

gboboooooooboboboboooooboboboboonn
goooao

'"H NMR (500 MHz, C¢Dg): &/ppm 15.91 (s, 1H), 7.15-7.11 (m, 2H), 7.06 (s, 1H), 6.95 (s, 1H), 6.92 (s,
1H), 6.73-6.70 (m, 1H), 6.63 (s, 1H), 6.49 (d, J= 8.5 Hz, 1H), 4.68 (sep, J = 6.4 Hz, 1H), 3.87-3.83 (m,
1H), 3.45-3.38 (m, 2H), 3.29 (d, J= 9.8 Hz, 1H), 3.21-3.15 (m, 1H), 2.46 (s, 3H), 2.36 (s, 3H), 2.26 (s,
3H), 2.21 (s, 3H), 2.17 (d, J= 9.8 Hz, 1H), 2.12 (s, 3H), 1.48 (d, J= 6.4 Hz, 3H), 1.26 (s, 9H), 1.16 (d, J
= 6.4 Hz, 3H). C NMR (125.7 MHz, C¢Ds): 6/ppm 280.8, 223.6, 186.6, 154.6, 144.7, 142.7, 142.3,
139.7, 138.4, 137.7, 136.8, 134.5, 130.9, 130.7, 128.8, 128.1, 128.0, 126.9, 123.6, 123.1, 112.7, 54.1,
50.3,39.5,28.5,22.2,21.7,21.4,21.3,19.9, 18.7, 18.6, 17.9. HRMS (FAB+): 2HH1f: 656.2552,

ERHE: 656.2548.
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7a: R ='Bu48.4%
7¢: R =Ph,;MeC 63.1¢
7d:R =PhsC 71.7%
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AFx—ALT
O
: L D o
RNH NH NI R
X 2 2
\)J\C' K,CO3, MeCN X\)LN'R B :
1 M Ve H K,COs, MeCN
(X =Cl XiZ Br) 14a = 84% 15a = 94%
14b = 65% 15b =61%
14c =71% 15¢ =91%
14d = 55% 15d = 93%
14e = 80% 15 =91%
14f = 28% 15f = 77%
H
N ,NC?R NH,BF, No~y-R LiAIH,
\/e - H
BF4 HC(OMe)s Ly
17a = 83% .25 16a = 95% h
17b = 64% 16b = 74%
17¢ = 60% 16¢c = 94%
17d = 52% 16d = 99%
17e = 72% 16e = 98%
17f = 83% 16f = 99%
R=
rd g IHZ Ve - .
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ooooao
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'HNMR (500 MHz, C¢Dy): é/ppm 17.13 (s, 1H), 7.21-7.13 (m, 2H), 6.85 (s, 2H), 6.75-6.73 (m, 1H), 6.46
(d,J=8.2 Hz, 1H), 4.58 (sep, J = 6.1 Hz, 1H), 3.30-3.28 (m, 4H), 2.95 (br s, 6H), 2.35 (s, 6H), 2.31 (brs,
3H), 2.24 (s, 3H), 1.90 (br d, 3H), 1.69 (br d, 3H), 1.58 (d, J = 6.1 Hz, 6H). °C NMR (125.7 MHz, C4D):
d/ppm 307.9, 210.4, 153.1, 146.8, 140.7, 138.8, 138.6, 130.3, 130.2, 123.7, 122.8, 113.9, 74.6, 57.5, 51.4, 10

44.7,42.6,36.7, 30.8, 22.8, 21.5, 18.9. HRMS (FAB+): 358 #: 642.1718, EHIfE: 642.1742.
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N/_\N-..__ N/_\N...__

R R

CJJ/ 3 eq. BuCOOAg \[/

C"Fj:_ THF, 51, 10~304% B 'Bucoo/Fj)u_

ipr”” ipr”

R=AVTFIN2, 6-VAFNT 2= 2-AFNFTH L -1-4 1) 40

18a : R = 2,4,6-(CHy)3CsH, 19a: R = 2,4 6-(CH2),CsH, 59.3%

18b : R = 2,6-(CH;),CeHs 19b : R = 2,6-(CH;);CeH3 37.5%

18¢ : R = 2{(CH3)CyoHg 19¢ : R = 2-(CH3)CyoHg 52.3%
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(31) JP 5893646 B2 2016.3.23
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'H NMR (500 MHz, CsDy): 6/ppm 14.87 (s, 1H), 7.47 (dd, J = 7.3 Hz, J= 1.2 Hz, 1H), 7.27-7.24 (m,

1H), 6.90 (t, J = 7.3 Hz, 1H), 6.82 (s, 1H), 6,74 (s, 1H), 6.71 (d, J = 8.2 Hz, 1H), 4.80 (scp, /= 6.4 Hz,

1H), 4.19 (s, 1H), 3.46-3.36 (m, 2H), 3.29-3.14 (m, 2H), 2.53 (br s, 1H), 2.43 (s, 3H), 2.27 (s, 3H), 2.20

(s, 3H), 2.11-2.08 (br m, 2H), 2.03-2.01 (br m, 1H), 1.95-1.92 (br m, 1H), 1.85-1.81 (br m, 1H), 1.65-1.64

(br m, 1H), 1.56-1.47 (br m, 2H), 1.52 (d, J = 6.4 Hz, 3H), 1.40-1.36 (br m, 1H), 1.25 (s, 9H), 1.21-1.19

(brm, 1H), 1.17 (d, J = 6.4 Hz, 3H), 1.06-1.02 (br m, 1H), 0.68-0.65 (br m, 1H). '*C NMR (125.7 MHz,

CeDe): 6/ppm 258.9, 216.0, 154.6, 144.2, 138.3, 137.4, 137.1, 136.7, 130.2, 130.0, 125.8, 123.5, 123.5,

114.2, 74.7, 68.9, 63.0, 52.0, 43.7, 41.6, 40.9, 39.9, 38.6, 38.4, 37.2, 34.1, 31.4, 30.3, 28.8, 27.9, 21.9,

21.5,21.4,19.5, 19.3. HRMS (FAB+): #&1#: 672.2866, EHME: 672.2851.
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"H NMR (400 MHz, CsDq) & 13.42 (s, 1H), 7.38 (dd, J = 8, 4 Hz, 1H), 7.15 (m, 1H), 6.97 (br s, 1H), 6.80
(dt,J=8, 1 Hz, 1H), 6.76 (br s, 1H), 6.64 (d, J= 8 Hz, 1H), 4.81 (sept, J = 4 Hz, 1H), 3.46 (q, J = § Hz,
1H), 3.37-3.30 (m, 1H), 3.11-3.06 (m, 2H), 2.61 (br s, 1H), 2.56 (s, 3H), 2.41 (s, 3H), 2.40 (br s, 1H),
2.13 (s, 3H), 2.03 (brs, 1H), 1.91 (d, /=4 Hz, 3H), 1.86-1.79 (m, 2H), 1.65 (br s, 2H), 1.62 (d, J= 4 Hz,
3H), 1.59-1.57 (m, 1H),1.43-1.37 (m, 3H), 2.30 (br d, J = 8 Hz, 2H), 0.54 (br d, J = 16 Hz, 1H). "C NMR 30
(126 MHz, CsDs) 8 236.56, 215.48, 154.59, 141.54, 139.13, 138.09, 137.45, 135.36, 125.96, 123.47,

122.63, 112.99, 81.52, 75.78, 63.40, 52.52, 42.24, 41.09, 39.39, 38.12, 37.54, 37.25, 33.81, 30.63, 29.64,

22.72,21.76, 21.16, 20.99, 19.28. HRMS (FAB+): #HfE - 698.1316, EHRIHE — 698.1343.
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'"H NMR (500 MHz, CsDs) & 14.78 (s, 1H), 7.41 — 7.33 (m, 1H), 7.21 — 7.15 (m, 1H), 6.80 (t, J = 7.4 Hz,

1H), 6.66 (d, J = 1.7 Hz, 1H), 6.46 (d, J = 8.4 Hz, 1H), 6.22 (d, ] = 1.6 Hz, 1H), 4.4 (sept, J = 6.2 Hz,

1H), 4.40 (s, 1H), 3.28 — 3.14 (m, 2H), 3.14 — 2.98 (m, 2H), 2.32 (s, 3H), 2.20 (d, J = 3.1 Hz, 1H), 2.15 (s,

3H), 2.00 (s, 4H), 1.88 (ddt, J =29.0, 11.0, 2.8 Hz, 2H), 1.77 — 1.62 (m, 2H), 1.57 (s, 1H), 1.50 (d, T = 6.3

30

Hz, 3H), 1.48 — 1.29 (m, 3H), 1.14 - 0.93 (m, 2H), 0.74 (d, J = 6.1 Hz, 3H), 0.55 (d, J = 12.5, 1H). *C

NMR (126 MHz, C¢Dgs) & 254.34, 214.38, 160.36, 154.03, 144.19, 137.91, 137.60, 136.08, 135.99,

129.10, 128.95, 126.54, 123.34, 123.03, 113.70, 113.05, 74.53, 67.47, 63.08, 51.11, 42.65, 41.41, 39.76,

37.82, 37.80, 36.90, 32.90, 30.77, 29.56, 21.28, 21.09, 20.26, 18.47, 18.17 =
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'H NMR (400 MHz, C¢Dy) & 14.94 (s, 1H), 7.41 (dd, J=8, 4 Hz, 1H), 7.25 (dt, J= 8, 4 Hz, 1H), 6.87-
6.83 (m, 2H), 6.80 (br s, 1H), 6.72 (br d, J = 8 Hz, 1H), 4.78 (sept, J = 8 Hz, 1H), 4.08 (s, 1H), 3.45-3.13
(m, 4H), 2.47 (br s, 1H), 2.44 (s, 3H), 2.33 (s, 1H), 2.25 (s, 1H), 2.10-1.30 (m, 10H), 2.07 (br s, 1H), 1.98
(brd,J =8 Hz, 3H), 1.88 (brd, J = 8 Hz, 4H), 1.79 (br s, 3H), 1.76 (br s, 2H), 1.64 (br s, 4H), 1.60 (d, J =
4 Hz, 4H), 3.34 (br d,J = 16 Hz, 3H), 1.39 (br s, 1H), 1.36 (d, J= 4 Hz, 5H), 1.17 (br d, J = 8 Hz, 2H),
1.07 (br d, J= 8 Hz, 2H), 0.63 (br d, J= 12 Hz, 1H). “C NMR (101 MHz, CsDs) & 258.83, 214.74,
183.61, 153.90, 143.52, 137.70, 136.58, 136.43, 136.03, 129.47, 129.20, 124.98, 122.86, 122.83, 113.34,
73.83, 67.67, 62.30, 57.15, 51.31, 42.77, 40.96, 40.04, 37.88, 37.58, 36.76, 33.30, 30.71, 29.60, 21.68,

21.35, 20.86, 18.65, 18.49. HRMS (FAB+, (M+H)-H,): #% & — 793.3883, ZHIfE — 793.3894.
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"H NMR (400 MHz, C¢Dy) & 14.95 (s, 1H), 7.47 (dd, J= 7.6, 1.6 Hz, 1H), 7.25 (t,J = 7.2 Hz, 1H), 6.88
(dt,.J=7.6, 1.2 Hz, 1H), 6.77 (br s, 1H), 6.70 (br s, 1H), 6.65 (br d, J = 8.4 Hz, 1H), 4.76 (sept,.J = 6.0
Hz, 1H), 4.06 (s, 1H), 3.47 (q, J = 8.8 Hz, 1H), 3.38-3.21 (m, 4H), 2.43 (s, 3H), 2.40 (br s, 1H), 2.33 (s,
3H), 2.15 (br s, 4H), 2.15-1.04 (m, 2H), 1.98-1.95 (m, 1H), 1.87-1.83 (m, 1H), 1.78 (s, 3H), 1.69 (brs,
1H), 1.57 (d, J = 6.4 Hz, 3H), 1.56-1.53 (m, 2H), 1.22-1.15 (m, 2H), 1.05 (d, J = 6.4 Hz, 3H), 0.73 (brd, J
=12 Hz, 1H). "C NMR (101 MHz, CsDs) 8 259.69, 215.65, 180.15, 154.57, 143.79, 137.76, 137.41,
136.81, 136.42, 129.55, 129.24, 125.51, 123.20, 123.19, 112.90, 74.01, 68.79, 67.84, 62.82, 51.44, 43.38,
41.62, 40.64, 38.27, 37.97, 37.72, 33.59, 31.21, 30.03, 25.84, 24.43, 21.35, 21.04, 20.73, 18.75, 18.48.

HRMS (FAB+, (M+H)-H,): 384 — 629.2318, SHIfE — 629.2345.
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ooooao
'H NMR (600 MHz, C¢Dy) & 14.88 (s, 1H), 7.43 (br d, J = 12 Hz, 1H), 7.23 (t, J= 6 Hz, 1H), 6.94 (brs,

1H), 6.86 (t,J= 6 Hz, 1H), 6.74-6.71 (m, 2H), 4.87 (brs, 1H), 4.16 (s, 1H), 3.50-3.19 (m, 10H), 2.47 (br
s, 1H), 2.45 (s, 3H), 2.40 (s, 3H), 2.20 (s, 3H), 2.13-2.08 (m, 2H), 2.01 (br d,.J= 12 Hz, 1H), 1.96 (br d, .J
=12 Hz, 1H), 1.82 (br d, J= 12 Hz, 1H), 1.66 (brs, 1H), 1.63 (d, /= 6 Hz, 3H), 1.57-1.54 (m, 1H), 1.50-
1.48 (m, 1H), 1.43 (br d, J= 12 Hz, 1H), 1.38 (s, 3H), 1.27 (br d, J= 6 Hz, 3H), 1.17 (br d, J= 12 Hz,
1H), 1.10-1.09 (m, 2H), 0.68 (br d, J= 6 Hz, 1H). *C NMR (151 MHz, C¢Cs) & 259.06, 216.37, 177.95,
154.78, 144.04, 138.48, 137.86, 136.61, 136.38, 130.46, 129.48, 125.96, 123.52, 123.39, 113.89, 99.58,
75.37, 69.60, 63.10, 51.94, 43.58, 41.83, 40.83, 38.50, 38.32, 37.63, 33.94, 31.45, 30.30, 21.70, 21.41,

21.17,20.99, 19.11, 18.88. HRMS (FAB+, (M+H)-H,): #5{#E — 703.2685, EHIE — 703.2682.
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"HNMR (400 MHz, C¢D) 3 15.22 (s, 1H), 7.37 (d, J= 7.2 Hz, 1H), 7.18 (t,.J= 7.6 Hz, 1H), 6.98 (s, 1H),
6.82 (t,J= 7.6 Hz, 1H), 6.66 (s, 1H), 6.48 (d, J= 8.4 Hz, 1H), 4.57 (sept, J = 6.0 Hz, 1H), 4.17 (s, 1H),
3.43 (q,J=9.6 Hz, 1H), 3.28 — 3.15 (m, 3H), 2.38 (d, J= 8.4 Hz, 6H), 2.25 (br s, 1H), 2.15 — 2.09 (m,
4H), 2.03 - 1.97 (m, 2H), 1.90 — 1.87 (m, 1H), 1.77 (br d, /= 15.2 Hz, 1H), 1.65 (br s, 1H), 1.55 — 1.47
(m, 2H), 1.42 (d, J=5.2 Hz, 3H), 1.14 — 1.10 (m, 3H), 0.96 (d, J = 6.0 Hz, 3H), 0.58 (br d, /=12 Hz,
1H). *C NMR (101 MHz, CeDs) 5 265.80, 265.55, 214.16, 154.72, 143.60, 137.69, 137.40, 136.24,
135.45, 13011, 129.36, 126.83, 123.38, 123.35, 113.00, 74.32, 66.78, 63.05, 51.36, 43.14, 41.84, 40.34,
37.95,37.81, 37.65, 33.33, 30.98, 29.83, 21.25, 21.09, 20.28, 18.56, 17.44. HRMS (FAB+, M-NO3):

FHRME - 571.2263, EHIE - 571.2273.
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K3, FITAMBIC L DT UN~_E L (25) Leis 1, 4P TR MR I-2-TT (260 LD/ AR Z VARG

BHL filik o R | BRI T Wi | Wb | E/Z° BE | dsdeRD | Eiz°
No. mol% - LFo g % - 5 % -
19 24a 25 CeHs 23 10 60.4 444 60 78.8 9.02
20 24d 25 CeHs 23 10 734 5.18 60 79.6 9.93
21 1 25 CsHs 23 30 13.0 412 120 40.7 393
22 2 25 CeHs 23 30 16.6 4.00 120 31.3 3.87
23 3 25 CsHs 23 1 8.1 295 30 67.3 9.63
24 4 25 CeHs 23 1 69.7 10.55 30 66.3 10.66
25 10 25 CeHs 23 1 60.0 367 30 83.9 9.11
28 18a 25 CsHs 23 1 0.15 3.10 30 0.23 2.90
AL TORIGIE, B onldhiz, 7 U A2 ¥ 2 (25)0. 20mmol, cis-1,4-P 7 FF -2-7 5 2 (26) 0. 40mmol ,
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#5., FITAMPBLC L AT IARCBL(25)DAFEVAREDy LY T2
L filt it i o> S bl R N5 R | E/z° IR R | E/1z°
No. mol% °c 4 % - s %
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"H NMR (C¢De, 500 MHz) § 15.29 (s, 1H), 7.40 (dd, 1H, J = 1.5, 7.5 Hz), 7.19 (ddd, 1H, /= 1.7, 7.4,
8.4 Hz), 7.00 (s, 1H), 6.84 (td, 1H, J= 0.8, 7.4 Hz), 6.69 (d, 1H, J = 1.5 Hz), 6.48 (d, 1H, J = 8.5 Hz),
4.56 (hept, 1H, J = 6.3 Hz), 4.24 (s, 1H), 3.16 (d, 1H, /= 9.8 Hz), 3.05 (d, 1H, J= 9.8 Hz), 2.46 (s,
3H), 2.43 (s, 3H), 2.27 (m, 1H), 2.14 (m, 1H), 2.10 (s, 3H), 1.96-2.05 (m, 2H), 1.88-1.93 (m, 1H),
1.79 (dd, 1H, J = 1.7, 12.1 Hz), 1.67 (i, 1H), 1.45-1.58 (m, 3H), 1.43 (d, 3H, /= 6.5 Hz), 1.12 (m,
2H), 1.07 (s, 3H), 1.00 (s, 3H), 0.96 (d, 3H, J = 6.5 Hz), 0.61 (d, 1H, J = 12.0 Hz).
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6.84 (td, 1H, J=0.7, 7.4 Hz), 6.65 (s, 1H), 6.49 (d, 1H, J= 8.4 Hz), 4.54 (hept, 1H, J = 6.5 Hz), 4.16
(s, 1H), 3.29 (d, 1H, /= 10.0 Hz), 3.10 (d, 1 H, J = 10.0 Hz), 2.48 (s, 3H), 2.41 (s, 3H), 2.24 (m, 2H),
2.12 (s, 3H), 2.10 (m, 2H), 2.00 (m, 1H), 1.68-1.78 (m, 2H), 1.60 (s, 1H), 1.49 (q, 2H, J = 12.3 Hz),
1.39 (d, 3H, J = 6.0 Hz), 1.38 (m, 1H), 1.23 (s, 3H), 1.19 (s, 3H), 1.04 (m, 1H), 0.96 (d, 3H, .= 6.5
Hz), 0.61 (d, 1H, J = 12.0 Hz).
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30
"H NMR (400 MHz, C¢D¢) 8 14.83 (s, 1H), 7.46 (dd, = 7.5, 1.7 Hz, 1H), 7.26 (t, J = 1.2 Hz, 1H),

6.93 (dd, ] =7.4,0.9 Hz, 1H), 6.85 — 6.81 (m, 1H), 6.77 — 6.74 (m, 1H), 6.70 (d, ] = 8.3 Hz, 1H), 4.87
—4.72 (m, 1H), 3.91 (s, 1H), 3.57 = 3.01 (m, 3H), 2.66 — 2.54 (i, 1H), 2.43 (s, 3H), 2.29 (s, 3H), 2.21
(s, 3H), 1.79 — 1.69 (m, 1H), 1.62 — 1.59 (m, 1H), 1.52 (d, ] = 6.6 Hz, 3H), 1.43 — 1.39 (m, 2H), 1.26
(s, 13H), 1.17 (d, T = 6.2 Hz, 3H), 1.05 — 1.02 (m, 1H), i0.89 (s, 3H), 0.78 (dt, T = 12.1, 2.8 Hz, 1H),
0.65 — 0.63 (m, 1H), 0.62 (s, 3H), 0.36 — 0.24 (m, 1H). *C NMR (101 MHz, C¢Ds) 3 259.04, 258.78,
214.91, 154.24, 143.78, 137.96, 136.98, 136.83, 136.48, 129.90, 129.67, 125.62, 123.14, 122.79,
113.87, 74.46, 66.54, 64.09, 52.10, 51.72, 48.84, 46.63, 42.65, 41.30, 39.80, 39.10, 38.62, 33.41,
32.12,30.77, 30.71, 28.92, 27.76, 21.64, 21.19, 21.04, 19.05, 18.97. HRMS (FAB+): 2+ if —
700.3178, EHIE - 700.3181.
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