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Substituents
Compound RMa Rlﬂ} RZI R!Sa sth RZSC
saframycin A H H CN 0O 0 CH;
saframycin B H H H O 8] CH;
saframycin C H OCH; H 0 0O CH;
saframycin G H OH CN 0 0 CH;
saframycin H H H CN OH CH,COCH; CH,
saframycin § H H OH 0 o CH;
30
saframycin Y3 H H CN NH; H CH;
saframycin Yd, H H CN NHa H C,Hs
saframycin Ad; H H CN O O C:Hs
saframycin Yda H H CN NH: H H ,
saframycin Y H Qb CN NHa H CH;
saframycin Yap.g - H Q* CN NH; H C.H:
saframyein AH H H CN H® OH° CH; 40
saframycin AHAc H H CN H OAc CH;
saframycin AH; H H CN OH® H? CH;
saframycin AH Ac H H CN OAc H CH;
H H H H OH CH;

saframycin AR3

“ assignments are interchangeable.

5 where the group Q is of formula (IX):
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Rf: 0.52 (ethyl acetate:CHCl; 5:2).

'H NMR (300 MHz, CDCL): § 6.49 (s, 1H), 6. 32 (bs, 1H), 5.26 (bs. 1H). 4.60 (bs. 1H).
4.14 (d, J= 2.4 Hz, 1H), 4.05 (d. J= 2.4 Hz, 1H), 3.94 (5, 3H), 3.81 (d.J= 4.8 Hz. 1H). 3.7
(s, 3H), 3.34 (br d, J= 7.2 Hz, 1H), 3.18-3.00 (m. 5H), 2.44 (d, J= 18.3 Hz. 1H). 2.29 (s.
3H), 2.24 (s, 3H), 1.82 (s, 3H), 1.80-1.65 (m, 1H). 1.48 (s, 9H), 0.86 (d. /= 5.7 Hz. 3H)

3C NMR (75 MHz, CDCl3): § 185.5,180.8, 172.7. 155.9, 154.5. 147.3, 143.3, 141.5. 135.3.
130.4,129.2, 127.5,120.2, 117.4, 116.9, 80.2. 60.7, 60.3, 58.5, 55.9, 55.8. 54.9. 54.4. 50.0,
41.6,40.3, 28.0, 25.3, 24.0, 18.1. 15.6, 8.5.
ESI-MS m/z: Calcd. for CaHisNsOy: 649.7. Found (M+H)': 650.3.
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DMAP {cat.}, CR,CN
24h, 23°C

14 5

CHzCN(159ml)O O 14(20.6g, 31.7smmo)0 00 0O0O00O0O0O0O0O0O0OOOCOOCOOO

O
O

u
O
g
a
O

(82.96ml, 476.2nmol)J 0000000000 OO (25.9m1, 317.5mmol)0 000 00O
000000 (55mg, 1.27mmoN0 0 0000000000230 0240 0000000
000 0.1IN HCI(750ml)(pH=5)0 0 0 0 0 0 0 0 CH,Cl,(2x 400mD0 00000000
0000000000000 O00O0O00O0O000O000O00000000000000
0000, 000000000004:10000000000003:2000)d000
00000000000 15(17.6g, 83%)0 0 00O
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Rf. 0.38 (hexane:ethy] acetate 3:7),

"H NMR (300 MHz, CDCl3):  6.73 (s, 1H), 5.35 (bs. 1H), 5.13 (s, 2H). 4.50 (bs. 1H). 4.25
(d,/= 2.7 Hz, 1H), 4.03 (d, J= 2.7 Hz, 1H), 3.97 (5, 3H), 3.84 (bs. 1H). 3.82-3.65 (m. 1H)
3.69 (s, 3H), 3.56 (s, 3H), 3.39-3.37 (m, 1H), 3.20-3.00 (m, 5H), 2.46 (d, J= 18 Hz. 1H),
2.33 (s, 3H),2.23 (s, 3H), 1.85 (s, 3H), 1.73-1.63 (m, 1H), 1.29 (s, 9H). 0.93 (d, J= 5.1 Hz.
3H)

C NMR (75 MHz, CDC3): 5 185.4,180.9, 172.4, 155.9, 154.5,149.0, 148.4. 141.6. 135.1,
131.0,129.9,127.6,124.4,123.7, 117.3,99.1, 79.3. 60.7, 59.7, 58.4, 57.5. 56.2. 55.9, 55.0,
54.2,50.0,41.5,39.9, 28.0,25.2, 24.0, 18.1, 15.6, 8.5,

ESI-MS m/z: Caled, for C3sHaNsOs: 693.8. Found (M+H)*: 694.3,
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aq 1M NaOH/MeOH

-

0 °C. 2h,

15 16

00000 @.61)0015(8g, 1.5mH) 000000000 IMOOOCODOOCODOOO0DOO(S.
2D0000000000000000000000000006M HCIO OO O O pH=50
0000000000000 00000@G 1ID0000D0OD0D0OON0OONOOOoOO
00000000000 000000000000000000000A0(Sio,dCHCIZO
OCHCI,0 0000 02:1000)I00000000

16(5.3mg, 68%)0 0 O O
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Rf: 0.48 (CH;CN:H,0 7:3, RP-C18)
'H NMR (300 MHz, CDCls): 8 6.73 (s, 1H), 5.43 (bs, 1H), 5.16 (s, 2H), 4.54 (bs, 1H). 4.26

(d,J= 1.8 Hz, 1H), 4.04 (d, J= 2.7 Hz 1H), 3.84 (bs, 1H), 3.80-3.64 (m, 1H). 3.58 (s, 3H).

3.41-3.39 (m, 1H), 3.22-3.06 (m, SH), 2.49 (d, J= 18.6 Hz 1H). 2.35 (s. 3H). 2.30-2.25 (m.

1H), 2.24 (s, 3H), 1.87 (s, 3H), 1.45-1.33 (m, 1H). 1.19 (s, 9H), 1.00 (br d. /= 6.6 Hz 3H)

BE NMR (75 MHz, CDCL): & 184.9, 1809, 172.6, 154.7, 151.3,149.1, 1486, 144.7. 132.9.
131.3,129.8, 124.5, 123.7, 117.3,116.8,99.1, 79.4, 59.8, 58.6, 57.7, 56.2. 55.6, 54.9. 54.5. 10

50.1, 41.6,40.1,28.0,253, 244, 18.1, 15.7, 8.0.
ESI-MS m/z: Caled. for C35HasNsQg: 679.7. Found (M+H)': 680.3,

gbooobooog
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20

M
1) H/PA-C 10%/DMF, 23°C €

R —

2) CICH,BrfCs;C0Oy/100°C o}

17

DMF(221m1)0 O O O O 16(1.8g, 2.64mmol)0 0 OO0 00 O O O O 10%Pd/C(360mg)0 O O O 30
450 0H,0000000000000000000000 Cs,C05(2.58g, 7.92mmol)0 O
0000000000000 000000000000000000000000000
(3.40ml, 52.8mmo)0 000000000 O00OO0OO0O1000000000000000
000O00O00O00O00O00O00CHCL,0000000000000000000000
000000000000 00170000000000000000000000000

00

oooo

Rf: 0.36 (hexane:ethyl acetate 1:5, SiOzj.

" NMR (300 MHz, CDCL;): 8 6.68 (s, 1H), 6.05 (bs, 1H), 5.90 (s, 1H), 5.79 (5, 1H), 5.40 40
(bs, 1H), 5.31-5.24 (m, 2H), 4.67 (d, J= 8.1 Hz, 1H), 4.19 (d, J= 2.7 Hz, 1H), 4.07 (bs, 1H),

4.01 (bs, 1H), 3.70 (s, 3H), 3.67 (s, 3H), 3.64-2.96 (m, 5H), 2.65 (d, J=18.3 Hz, 1H), 2.33 (s,
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3H), 2.21 (s, 3H), 2.04 (s, 3H), 2.01-1.95 (m, 1H), 1.28 (s, 5H), 0.87 (d, /= 6.3 Hz, 3H)
BCNMR (75 MHz, CDCly): 8 172.1, 162.6, 154.9, 149.1, 145.7, 135.9, 130.8, 130.7, 125.1.
123.1,117.8, 100.8, 99.8, 76.6, 59.8, 59.2, 57.7, 57.0, 56.7, 55.8, 55.2, 49.5, 41.6. 40.1. 36.5
31.9,31.6,29.7,28.2, 26.3, 25.0,22.6,182,15.8 14,1, 8.8.

ESI-MS m/z: Caled. for C3gH;NsOo: 693.34. Found (M+H)": 694.3.

-
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AllylBr, Cs,C0;

O = -
En DMF,1h, 23 °C
NH NH
NH 0
o)\r e \ﬁ O&NH 0
Me O Y \‘4
Me 0

17
18

DMF(13mI)0 O 17(1.83g, 2.65mmol)0 0 000000000 O 0 O O Cs2C03(2.6g, 7-97m
mol)JODO0D00D00O00 (@-15ml, 13.28mmol) 0000000 O

0000000020 00000000000000000000000000CHCILO
0000000000000 O0000O000000000000000000000000
00000000 Sio,0CHI,0000001:4)000000000000000018%
.08mg, 56%)0 O O O

0000

Rf: 0.36 (CHCl;:ethyl acetate 1:3).

"HNMR (300 MHz, CDCl;): 8 6.70 (s, 1H), 6.27-6.02 (m, 1H), 5.94 (s, 1H). 5.83 (s, 1H),
5.37 (dd, J;= 1.01 Hz, J;= 16.8 Hz, 1H), 5.40 (bs, 1H), 5.25 (dd, /;= 1.0 Hz. Jo= 10.5 Hz,
1H), 5.10 (s, 2H), 4.91 (bs, 1H), 4.25-4.22 (m, 1H), 421 (d, J= 2.4 Hz, 1H), 4.14-4.10 (m,
1H), 4.08 (4, J=2.4 Hz, 1H), 4.00 (bs, 1H), 3.70 (s, 3H), 3.59 (s, 3H), 3.56-3.35 (m, 2H),
3.26-3.20 (m, 2H), 3.05-2.96 (dd, J;= 8.1 Hz, J,=18 Hz, 1H), 2.63 (d, J=18 Hz, 1H), 2.30 (s,
3H), 2.21 (s, 3H), 2.09 (s, 3H), 1.91-1.80 (m, 1H), 1.24 (s, 9H), 0.94 (d, J= 6.6 Hz, 3H)
“CNMR (75 MHz, CDCL): 5 172.0, 154.8, 148.8, 148.6, 148.4, 144.4, 138.8, 133.7, 130.9,

130.3,125.1,124.0,120.9, 117.8, 117.4, 112.8, 112.6, 101.1, 9.2, 73.9, 59.7. 59.3. 57.7.
56.9,56.8,56.2, 552, 40.1,34.6, 31.5, 28.1, 26 4, 25.1, 22.6, 18.5, 15.7, 14.0,9.2.
ESI-MS m/z: Caled. for C3gHgN<Oy: 733.4. Found (M+H)": 734.4.
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oooDoo
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4.3M HClidioxane
1.2k, 23°C

00000 (@m0 0 18(0.1g, 0.137mmol)J 00000 O 0 4.2M HCI/O 0 0 O O (1.46ml
Y OoOOO0OOO0OD23001.20000000000000000000000(6om)O0
DO0oDO00O00O0O0oO0OoO(@x7omDOOOOOOOOOOODOOOOOOOOODOOOO
0000000000000 00019(267mg, 95%)0 0000000000000 000

gboobooooooo
goaao

Rf: 0.17 (ethy] acetate:methanol 10:1, Si0,)

"H NMR (300 MUz, CDCl): 8 6.49 (s, 1H), 6.12-6.00 (m, 1H), 5.94 (s, 1H), 5.86 (s, 1H),
5.34 (dd, /= 1.0 Hz, J=17.4 He, 1H), 5.25 (dd, J= 1.0 Hz, J=10.2 Hz, 1H), 4.18-3.76 (m,
5H), 3.74 (s, 3H), 3.71-3.59 (m, 1H), 3.36-3.20 (m, 4H), 3.01-2.90 (m, 1H), 2.60 (d, J= 18.0
Hz, 1H), 2.29 (s, 3H), 2.24 (s, 3H}, 2.11 (s, 3H), 1.97-1.86 (m, 1H), 0.93 (d, J= 8.7 Hz, 3H)
BCNMR (75 MHz, CDCl;): 8 175.5, 148 .4, 146.7, 144.4, 142.4, 138.9, 133.7, 131.3, 128.3,
120.8,117.9,117.4,113.8, 112.4, ldl.l, 74.2,60.5, 59.1, 56.5, 56.1, 56.3, 56.0, 55.0, 50.5,
41.6,39.5,29.5, 26.4, 24.9, 21.1, 15.5,9.33.

ESI-MS m/z: Caled. for Cs3H3gNs04: 589. Found (M+H)": 590.
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phenylisothiocyanate
1.23°C

NH

OiLW‘NHCSNHPh

Me

20

CH,CI,(1.5mmol)D O 19(250mg, 0.42mmol0 D OO O OODODOOOO0DO0O0OOO0DOODODC(C
0.3ml, 2. 51mmo) D00 DODOOO002300000C0C0OD0OOOO0OO0OO0DOOODOOODODDOO
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oco0oooOO0ooOoOO0OoOoOOoooOoOoooOoOooog¢io,0oonoooooooooononoonos
1 000)H)ODODO00O0O0O00o0o0O0O0ODDO0O0O20¢270mg, 87%)0O 0O 0O O
gooao

Rf: 0.56 (CHCl;:ethy] acetate 1:4).

"HNMR (300 MHz, CDCl3): 5 8.00 (bs, 1H), 7.45-6.97 (m, 4H), 6.10 (s. 1H). 6.08-6.00 (m.
1H), 5.92 (s, 1H), 5.89 (s, 1H), 5.82 (s, 1H), 5.40 (dd. J= 1.5 Hz, J= 17.1 Hz, 1H). 3.38 (bs,
1H), 5.23 (dd, J= 1.5 Hz, J= 10.5 Hz, 1H), 4.42-4.36 (m, 1H), 4.19-4.03 (m, SH), 3.71 (s,
3H), 3.68-3.17 (m, 4H), 2.90 (dd. J=7.8 Hz, J= 18.3 Hz, 1H), 2.57 (d, J= 18.3 Hz, 1H), 2.25 10
(s, 3H), 2.12 (s, 3H), 2.10 (s, 3H), 1.90 (dd, J= 12.3 Hz, J= 16.5 Hz. 1H), 0.81 (d. /= 6.9 Hz,
3H). |

"*C NMR (75 MHz, CDCly): § 178.4, 171.6, 148.6, 146.8, 144.3, 142.7, 138.7. 136.2, 133.6,
130.7, 129.8, 126.6, 124.2, 124.1, 120.9, 120.5, 117.7. 117.4, 116.7, 112.6. 112.5. 101.0,
74.0, 60.6, 59.0, 57.0, 56.2, 56.1, 55.0, 53.3, 41.4, 39.7, 26.3, 24.8, 18.3. 15.5.9.2.

ESI-MS m/z: Caled. for C3oHadN4O4S: 724.8 Found (M+H)": 725.3,
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4.2N HClin Dioxano
30 min., 23 °C

30

OArNHCSNHPh

Me

20

21

000 (ImO O 20(270mg, 0.37mmol)0 0 000 OO0 O 4.2N HCl/O O O O O (3.5ml)
0000002300300 00000000000000 (om0 H,0@omINOO0N
000000000000 0000000000Eom)(pH=8)0 000000000
CHCl,(2x 5omI)0 0 0000000000000 0000000000000000
000000000000 00000000000000000(Sio,000000 40
00005:1)000000000000000000021(158mg, 82%)0 0 00O

00

O Ooo0ooooaog
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Rf. 0.3 (ethy! acetate:methanol 1:1).

'HNMR (300 MHz, CDCL): § 6.45 (s. 1H). 6.12-6.03 (m, 1H), 5.91 (s, 1H). 5.85 (s, 1H),
3-38(dd, Ji= 1.2Hz, J;= 17.1 Hz, 1H), 5.24 (dd, J;= 1.2 Hz, J»= 10.5 Ha. 1H), 4.23-4.09
(m, 4H), 3.98 (d, J= 2.1 Hz, 1H), 3.90 (bs, 1H), 3.72 (s, 3H), 3.36-3.02 (m. 5H), 2.72-2.71
(m, 2H), 2.48 (d,J=18.0 Hz, 1H), 2.33 (s, 3H), 2.22 (s, 3H), 2.11 (s. 3H), 1 .85 (dd.J=11.7
Hz, J,= 15.6 Hz, 1H) ).

CNMR (75 MHz, CDCl3): & 148.4, 146.7, 144.4, 142.8, 138.8, 133.8, 130.5, 128.8, 121.5,

120.8,118.0,117.5,116.9, 113.6, 112.2,101.1, 74.3, 60.7, 59.9, 58.8, 56.6, 36.5, 55.3, 44.2,
41.8,29.7,26.5,25.7,15.7, 9.4.

ESI-MS m/z: Caled. for CyoH34N,O5: 518.3. Found {(M+H)*: 519.2.
ooOoooao
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TrocCl, py, CH.Ch o
-10°C, 1h. -

CH,CI,(6.13m1)0 0 21(0.64g, 1.22nmmol)0 00000000 00 O (0.104ml, 1.28mmol)
02,2,2-0000000000000000(0.177ml, 1.28mmol)0 -100 0000000
00000000000 0000000000.IN HCI(om)O OO0 000000 CH,CL,
(2x 1m0 000000000000 OOODOOODOOOODOOOOOOOODOOO
00000000000000000¢Si0,000000000002:1) 0000000
000000000000 22(0.84g, 98%)0 0 OO
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Rf: 0.57 (ethy] acetate:methanol 5:1).

'H NMR (300 MHz, CDCl): 5 6.50 (s, 1H), 6.10-6.00 (m, TH), 6.94 (d, J= 1.5 Hz, 1H),
5.87(d, J= 1.5 Hz, 1H), 5.73 (bs, 1H), 5.37 (dq,J;= 1.5 Hz, J,= 17.1 Hz, 1H), 5.26 (dg, J1=
1.8 Hz, J>=10.2 Hz, 1H), 4.60 (d, J= 12 Hz, 1H), 4.22-4.10 (m, 4H), 4.19 (d, /= 12 Hz,
1H), 4.02 (m, 2H), 3.75 (s, 3H), 3.37-2.18 (m, 5H), 3.04 (dd, J;= 8.1 Hz. Jo= 18 Hz, 1),
2.63 (d, J= 18 Hz, 1H), 2.31 (s, 3H), 2.26 (s, 3H), 2.11 (s, 3H), 1.85 (d4, .J,= 12.3 Hz, J.=
15.9 Hz, 1H).
C NMR (75 MHz, CDCI5) § 154.3, 148.5, 146.7, 144.5, 142.8, 139.0, 133.8, 130.7, 128.7,
121.3,120.8,117.8,117.7, 116.8, 112.7, 101 .2, 77.2, 74.3, 60.7, 59.9, 57.0, 56.4, 55.3, 43.3,
41.7,31.6,26.4,25.3,22.6, 15.9, 14.1, 9.4.
ESI-MS m/z: Calcd. for C3pH3sClN4O7: 694.17. Found (M+H)*: 695.2.
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BrMOM, CHyCN, DIPEA 1o
DMAP, 30°C, 10h.

CH5CN(2.33mI)0 O 22(0.32g, 0.46mmol)J 00 0000000000000 0O0O00O0Q
.62ml, 9.34mmol)J 000 C0O0OO0OOO (0.57ml, 7.0moDO 0 O0O0O0O0O0O0O0OO
00 (émg, 0.046mmo)0 0 0000000000300 010000000000000000
0000000 @mDIOOOOpHs5@omI)OHCID O ODOCOODOOODOOODOOODOn
0000000000000 0000000000000000000000000000
00¢io,000000000002:1)000000000000000000023¢0.30
4g, 88%)0 O O O

Doooao
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Rf: 0.62 (hexane:ethy) acetate 1:3).

"HNMR (300 MHz, CDCL): § 6.73 (s, 1H). 6.10 (m, 1H), 5.94 (d. J~ 1.5 Hz. 1H). 5.88 (d.
/= 1.5Hz, 1H), 5.39 (dq, J;= 1.5 Hz, J>= 17.1 Hz, 1H), 5.26 (dq, J;= 1.8 Hz, Jo= 10.2 Hz,
1H), 5.12 (s, 2H), .61 (d, J= 12 Hz, 1H), 4.55 (1, J= 6.6 Hz, 1H), 4.25 (d. J= 12 Hz, 1H),
4.22-4.11 (m, 4H), 4.03 (m, 2H), 3.72 (s, 3H), 3.58 (s, 3H), 3.38-3.21 (m. 5H). 3.05 (dd, J,~
8.1 Hz, J;= 18 Hz, 1H), 2.65 (d, J= 18 Hz, 1H), 2.32 (s, 3H), 2.23 (s, 3H), 2.12 (s. 3H), 1.79
(dd, J;= 12.3 Hz, J,= 15.9 Hz, 1H);
*C NMR (75 MHz, CDCly) 8 154.3, 148.6, 148.4, 144.5,139.0, 133.6, 130.6. 130.1,
125.07, 124.7, 124.0, 121.1, 117.7, 112.6, 101.2,99.2, 77.2, 74.4. 74.1. 59.8. 59 8. 57.7,
57.0,56.8,56.68,55.3,43.2, 41.5,26.4,25.2, 15.9,9.3, |
ESI-MS m/z: Caled. for C3sHysCL:N.Og: 738.20. Found (M+H)*: 739.0.
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AcOH aqg, Zn
7h, 23°C

90%0 0 O O (4ml)O O 23(0.304g, 0.4lmmol)0 D00 00O OD 0O OOO(0.2g, 6.17mmo
NDOO0DO0O0OO0O00020000000000000000000000000000000
CH,ClLLOOODOO0ODOO0DO00D000D00000000000 (pH=9)(5m)0 0000
000000000000 0O0O0O0O0O0O0O00O0O000000O0O0O0O024(0.191g, 83%)
0ooo
Doooo
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Rf: 0.3 (ethyl acetate:methano] 5:1).
'H NMR (300 MHz, CDCLy): 6 6.68 (s, 1H), 6.09 (m. 1H). 5.90 (d.J= 1.5 Hz, 1H), 5.83 (d,
J=1.5 Hz, 1H), 5.38 (dq,J;= 1.5 Hz, J,= 17.1 Hz, 1H), 5.25(dq, J;= 1.5 Hz. J>= 10.2 Hz,
1H), 5.10 (s, 2H), 4.22-4.09 (m, 3H), 3.98 (d, J= 2.4 Hz, 1H), 3.89 (m, 1H), 3.69 (s, 3H),
3.57 (s, 3H), 3.37-3.17 (m, 3H), 3.07 (dd, J;= 8.1 Hz, J>= 18 Hz, 1H), 2.71 {m, 2H), 2.48 (d,
J=18 Hz, 1H), 2.33 (s, 3H), 2.19 (s, 3H), 2.17 (s, 3H), 1.80 (dd, J;= 12.3 Hz, J,= 15.9 Hz,
1H)
C NMR (75 MHz, CDCL): §148.5, 148.2, 144.3, 138.7, 133.7, 130.7, 129.9, 125.0, 123.9,
121.3,117.9,117.5, 113.6, 112.0, 101.0, 99.2, 74.0, 59.8, 59.7, 58.8, 57.6, 57.0, 56.2, 55.2,
44.2,41.5,31.5,26.4, 25.6,22.5, 16.7, 14.0, 9.2.
ESI-MS m/z: Caled. for C3;H3gN4Qg: 562.66. Found (M+H)": 563.1.
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Hz0, THF, ACOH, NaNO
3h. O°C. ™

H,0(0.7mmol)0 THF(O.7mmol)Od O 24(20mg, 0.035mmol)0 O O O O O O O NaNo2(12mg, 0.1
7mmol)O 90%0O O AcOH(O.0O6MDHOI O D 00D OO0 OO0OOOODOODODOODODOOCHCI,(Bm
DOODOOOOoODODODODOoODODODOD@MHDOODODOODODDODODODUODODODODODOODODODoODDODOOOO
000000000 oo0oooOoooUooooooOogCsIoL,ObOoDUDOOoDooOUZ22:1)
OO000DDDODO0O000O0O0O0D0DOO?25(9-8mg, 50%)0 0 OO
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R1: 0.34 (hexane:ethyl acetate 1:1).

'H NMR (300 MHz, CDCL): 3 6.71 (s, 1H), 6.1 (m, 1H), 5.92 (d. J= 1.5 Hz. 1H). 5.87 (d,
/= 1.5 Hz, IH), 542 (dq, J;= 1.5 Hz, J;= 17.1 Hz, 1H), 5.28 (dq. ;= 1.5 Hz. J;= 10.2 Hz,
IH), 512 (s, 2H), 4.26-4.09 (m, 3H), 4.05 (d. J= 2.4 Hz, 1H), 3.97 (1. /= 3.0 Hz. 1H). 3.70
(s, 3H), 3.67-3.32 (m, 4H), 3.58 (s, 3H), 3.24 (dd, J,= 2.7 Hz, J>= 15.9 Hz. 1H). 3.12 (dd,
/1= 8.1 Hz, J;= 18.0 Hz, 1H), 2.51 (d, J= 18 Hz, 1H). 2.36 (s, 3H), 2.21 (s. 3H), 2.12 (s,
3H), 1.83 (dd, J;= 12.3 Hz, J,= 15.9 Hz, 1H)

"C NMR (75 MHz, CDCl3) § 148.7, 148.4, 138.9, 133.7. 131.1. 129.4,125.1, 123.9, 120.7

117.6,117.5,113.2, 112.3,101.1, 99.2, 74.0, 63.2. 39.8, 59.7.57.9, 57.7, 57.0, 56 .5, 55.2,
41.6,29.6, 26.1, 25.6,22.6, 15.7, 9.2.

ESI-MS m/z: Ca]cd: for C3;H3N;05: 563.64. Found (M+H)": 564.1.
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R . | I
» 0)\/\8 22.2-Trichlorosthy! chioroformate OJKI/\ s .O
NH,C! Q Nak, THF, reflux NHTroc Q

29

(2.0g, 5.90mmol)0O
ocoooDoo0Ooao
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O 0230 0THF@OMIDO OO OO OO0 OO0 (354mg, 8.86mmol)
00 000230000000000000(1-135m1, 8.25mmol)
00 000000000000 000O0O000O00O0O(o0ml)
000000000000 0000000O0O0Q@oomDOOOOOOOOODOOO
000000000000000000CHCI,(2mDOOOO00O0000 (100ml)
000100 00000000000000000000000000000000
000000000000 000000000O0029(1.80g, 65%)0 00 O

0o

OooooogogQg
OoooooogoQgQd
Oo0ooooogogdg

'H-NMR (300 MHz, CDCLs): 8 7.74 (d, J= 7.5 Hz, 2H), 7.62 (d, J= 6.9 Hz. 2H). 7.33 (1, J=
7.5 Hz, 2H), 7.30 (t, J= 6.3 Hz, 2H), 5.71 (d, J= 7.8 Hz, 1H), 4.73 (d, J= 7.8 Hz. 2H). 4.59
(m, 1H), 4.11 (t, J= 6.0 He, 1H), 3.17 (dd, J= 6.0 Hz, J= 2.7 Hz, 2H), 3.20 (dd. J= 5.4 Hz,
J=2.1 Hz, 21).
"*C-NMR (75 MHz, CDCly): 8 173.6, 152.7, 144.0, 139.7, 137.8, 126.0, 125.6. 123.4. 118.3.
73.4,52.4,45.5,35.8, 33.7.
ESI-MS m/z: Calcd.. for CagH;3CI;NO,S: 474.8. Found (M+Na)": 497.8
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(133) JP 5008812 B2 2012.8.22

F I

NHTro¢
»

EDC.HCI, CH,Cl;, 23°C, 3h

10

0 0 0 25(585mg, 1.03mmol)0 O O O 29(1.47mg, 3.11mmo)0 000 O0C0O0CO OO O (3
x 10m1)0 0000000 CH,CL,(40mI)O 0250290 00 0000 0230 O DMAP(633mg, 5
.18mmol)0 EDCO HCI(994mg, 5.18mmol)0 0 000000000230 000000000
000000000000 GMDODO0NON00000000000000000CHC,
GomHOODOODCOODCOODCOODCOODCOOCOODOOOODOOOONOONOOOONOOOOooOon
000000000000 000000000(@O000000001:3)000000
0000000000000 O0000O0030(1.00g, 95%)0 0 0 O

ooooo 20

'H-NMR (300 MHz, CDCl): & 7.72 (m, 2H), 7.52 (m, 2H), 7.38 (m, 2H), 7.28 (m, 2H), 6.65
(s, 1H), 6.03 (m, 1H), 5.92(d, J= 1.5 Hz, 1H), 5.79 (d, J= 1.5 Hz, 1H), 5.39 (m, 1H), 5.29
(dg,J=10.3 Hz, J=1.5 Hz, 1H), 5.10 (s, 2H), 4.73 (d, J= 11.9 Hz, 1H), 4.66 (d, /= 11.9 Hz.
1H), 4.53 (m, 1H), 4.36-3.96 (m, 9H), 3.89 (1, /= 6.4 Hz, 1H), 3.71 (s, 3H), 3.55 (s. 3H),
3.33 (m, 1H), 3.20 (m, 2H), 2.94 (m, 3H), 2.59 (m, 1H), 2.29 (s, 3H), 2.23 (s, 3H), 2.02 (s,
3H), 1.83 (dd, J=16.0 Hz, J= 11.9 Hz, 1H).
C-NMR (75 MHz, CDCly): 3 169.7, 154.0, 148.8, 148.4, 145.7, 144.5, 140.9. 139.0, 133.7, 30
130.9,130.6,127.6,127.0, 124.8, 124.6, 124.1, 120.8, 119.9, 118.2, 117.7.117.3. 112.7,
112.1,101.3,99.2,74.7,73.9, 64.4, 59.8, 57.7, 57.0, 56.8, 55.4, 53.3, 46.7, 41.4, 36 5, 34.7,
31.5,26.4,24.9,22.6,15.7, 14.0,9.1,
ESI-MS m/z: Caled.. for Cs;Hs53C13N.0,6S: 1020.4. Found (M+H)": 1021.2
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(134) JP 5008812 B2 2012.8.22

BusSnH, (PPhg),PdCl, e

ACOH, CH,Cl, o

NHTroc .

NHTroe O

30 31

30(845mg, 0.82mmol)0 O 0O O OO0 O OO O CHCI,(20m)O O O O (500mg, 8.28mmol)O (P
Ph3),PdCI,(29mg, 0.04mmol)O 230 O 0 0 O 0O O O O Bu3SnH(650mg, 2.23mmol)0 O O O
Oo0o0o0DDoDoODO0o0o0ooOoolooooOoDo0Do0DoDoDoooooDoooDGoMHOOOOOoCH
SLCL@x om0 000000 ooo0ooooooooooooooooooooooo
0o00o0Doo0ooooDoooooooo@oooOooooDoogi1:-5001:3000)00
Oo0o0D0DDo0ODO00000O00oo0oOoO0ODDO0OO00O0O0OOs31(730mg, 90%0O O O O
ooooao

'"H-NMR (300 MHz, CDCL): § 7.72 (m, 2H), 7.56 (m. 2H), 7.37 (m. 2H). 7.30 (m. 2H). 6.6
(s, 1H), 5.89 (s, 1H), 5.77 (s, 1H), 5.74 (s, 1H), 5.36 (d, J= 5.9 Hz, 1H), 5.32(d. J= 5.9 Hz,
1H), 5.20 (d, J= 9.0, 1H), 4.75 (d, J= 12.0 Hz, 1H), 4.73 (m, 1H), 4.48 (d.J= 11.9 Hz. 1H),
4.08 (m, 4H), 3.89 (m, 1H), 3.86, (t, J= 6.2 Hz, 1H), 3.70 (s, 3H), 3.69 (s. 3H). 3.38 (m, 1H).
3.25 (m, 1H), 3.02-2.89 (m, 4H), 2.67 (s, 1H), 2.61 (s, 1H ), 2.5 (dd, J= 143 Hz, J= 4.5 Hz,
1H), 2.29 (s, 3H), 2.23 (s, 3H), 1.95 (s, 3H), 1.83 (m, 1H).
PC-NMR (75 MHz, CDCly): 5 168.2, 152.5, 148.1, 146.2, 144.4, 144.3. 1433, 139.6, 134.6,
129.7,129.6, 1262, 125.6, 123.4,123.3,121.6,118.5,116.3, 110.7, 110.2. 105.1, 99.4, 98.5.
75.2,73.3,61.7,58.4, 57.9, 56.3, 56.1, 55.1, 54.7, 53.9, 51.9,45.2, 40.1, 35.6. 33.3. 24.8,
23.3.,14.5,7.3. '
ESI-MS m/z: Calcd.. for CsaHasCl3N40)0S: 980.3. Found (M+H)": 981.2
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{PhSe0),0

CH,Cl,

31 32

-100 0 O O CH,Cl,(15m1)0 0 31(310mg, 0.32mmol)0 0000 000000000000
OCHCl,(mDOODOO0ODO0D0O00D000D000O70%(165mg, 0.32mmol)0 O O O

0DO0O000-100000000000000-100000000000000000000
O00@MDOODO00D00000000000000CHCIL,@mDOOOOO0O0000
0000000000000 O00O0O00O0O000O00OO0ON0O0ONOoONONoOoooonoon

g
u
O
g
oco@oooooooooo:sbb1:aoo)Y oooooooooooooooooo
O

wyoooooooooooooooao
goooad

'"H-NMR (300 MHz, CDCl3): & (Mixture of isomers) 7.76 {m, 4H), 7.65 (m. 4H). 7.39 (m.
4H), 7.29 (m, 4H), 6.62 (s, 1H), 6.55 (s, 1H), 5.79-5.63 (m, 6H), 5.09 (s, 1H). 5.02 (d. J= 6.0
Hz, 1H), 4.99 (d, J= 6.0 Hz, 1H). 4.80-4.63 (m, 6H), 4.60 (m, 1H), 4.50 (m. 1H). 4.38 (d. J=
12.8 Hz, J=7.5 Hz, 1H), 4.27 (dd, /= 12.8 Hz, J= 7.5 Hz, 1H), 4.16-3.90 (m, 10H), 3.84 (s.
3H), 3.62 (s, 3H), 3.50 (s, 3H), 3.49 (s, 3H), 3.33-2.83 (m, 14H). 2.45-2.18 (m, 2H), 2.2 (s.
6H), 2.17 (s, 6H ), 1.77 (s, 6H), 1.67 (m. 2H).

"*C-NMR (75 MHz, CDCL): 8 (Mixture of isomers) 168.6, 168.4, 158.6, 154.8. 152.8,
152.5,147.3,147.2,146.8, 144.1, 144.0, 140.8, 139.7, 137.1, 129.8, 129.3. 128.4, 128.7,
126.5,125.5,123.7,123.6,123.5,123.4,122.2, 121.3, 118.3, 115.8, 115.5, 110.2, 106.9,
103.5,103.2,100.1, 99.6,97.9, 97.7, 93.8, 73.4, 70.9, 69.2, 64.9, 62.5, 59.3, 58.9, 58.4, 56.7,
56.3.56.2,55.4, 55.2, 55.1,54.9, 54.7, 54.3, 54.1, 53.8, 52.8, 45.5, 40.5, 40.0, 39., 35.8,
35.5,33.9,33.7,30.1, 28.8,24.2, 24.1,21.2, 14.5, 14.4, 12.7, 6.0, 5.7.

ESI-MS m/z: Caled.. for C4gHaoCI3N40),8: 996.3. Found (M+H)": 997.2
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h'.fle
TrocHN o om
C
1) DMSO, TH,0 S Me
2) DIPEA AcO
3) ‘BuOH Me 0, N
—i~Me
" ll'\ltBu o N\/
\___ =
Me,N"NMe, ° CN

5) A%;0, CH,Cl

32 33

gooobooooooboooooboooooooboooooboocooobobooooboOooo
OO0O0O0D0O00D0O0ODBCHCI,(4.5m)O O DMSO(39.1ml, 0.55mmol, 50 0)0 000000
O-7v80 0000000 OOOODOOE7.3ml, 0.22mmol, 200)H)0000D0DOOO00OOO
ooOoOO0O-7ysODO02000000000-780D000CHCIL,(0O0O0O0OCODmI, O0O0O0OO
O 0 0.5ml)0 O 32(110mg, O0.11mmol, HPLC:91.3%)0 0 DO OO0 O0DOOOOODODOOOO
oooobooooooboooooobo-vysboooooooooODOoOooooooOoooboooOon
OO0O0-400030000000000000000000000O0D00O0DO0ooooaQgt
ProNEE(153ml, 0.88mmol, 80 0 )0 OO OODODOOOOODOOOODODO4D000000O0
0000000000000 000000t-00000 (41.6ml, 0.44mmol, 40 0O )0 2-%
ooo0-1,1,3,3-00000000000 @32.8ml, O.77mmol, 70000000000
ooooODD230040000000000000000C104.3ml, 1.10mmol, 100 O )O
Oooo0OD0ODOO0O000O00022 0000000000000 OODDODOODODOCHCI(2
omHOOOOONHCIODODDOOoOOoOoGmpHoooooooooéGoomnDoooooooao
o¢GompHhoooooooooooooooODbbOOoOoooooooooooDbDOoOoOoooOoo
oooooooooobooooooogooooboboo@oobooogoobooOooooDoDOboaa:s
OO01:2000)00000000C0C0OD0OO0OO0OO00O0O0OO0O0ODOODOD33(4mg, 58%0 0O
od

goooao

"H-NMR (300 MHz, CDCL;): 5 6.85 (s, 1H), 6.09 (s. 1H), 5.99 (s, 1H), 5.20 (d, J= 5.8 Hz,
1H), 5.14 (d, J= 5.3 Hz, 1H), 5.03 (m, 1H), 482 (d, J= 12.2, 1H), 4.63 (d,J= 12.0 Hz, 1),
4.52 (m, 1H), 4.35-4.17 (m, 4H), 3.76 (5, 3H), 3.56 (s, 3H), 3.45 (m. 2H). 2.91 (m. 2H). 2.32
(s, 3H), 2.28 (s, 3H),2.21 (s, 3H), 2.12 (m, 2H), 2.03 (s. 3H).
PC-NMR (75 MHz, CDCL): 3 168.5, 167.2, 152.7. 148.1, 147.1, 144.5, 139.6. 139.1. 130.5.
129.0,123.7,123.5,123.3, 118.8, 116.5, 112.1, 100.6. 97.8. 73.3. 60.5, 59.4. 59.9. 58.3.
57.6,57.4,536.1, 53.3, 53.1,40.6, 40.0, 31.0,22.2, 18.9, 14.4, 8.1.
ESI-MS m/z: Caled.. for CasHsClaN4O1,S: 842.1. Found (M+H)": 843.1
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TrocHN
o
TMSC), Nal AcO
CHiCl, CHyCN e
o
o CN
33 34

ooooDoDoDOoO00Q@2n)OoHPLCOODDOODOOOOOODO (2.2n1)0O O 33(12mg, 0.014
mmoNO 00000020 0000000000C1Img, 0.14mmoH)0 0O O0O0ODOODODO
ocooooODOOO0OO0O0O0O0oOooOooOoODODDDOO0OO0O00OO0O@5.4mg, 0.24mmo)0 O O OO
ooooODOOO0OO0O0O0O0O0oooObO100D0O0000000oooo0@oMHhooooooo
ONa,S,0,(Ex 1omH) D 0 00000 o0oo0oo0D0DoOo0oo00oooooooooooboooooo
ocoooooOOO0OO0OOoOoOoooooooOooODOOO0sB4@3mg, DOOHYOODOOOOOO
ooooooooboooao

gboooao

'H-NMR (300 MHz, CDCly): § 6.85 (s, 1H), 6.09 (s, 1H), 5.99 (s, 1H), 5.27 (d, J= 5.8 Hz,
IH),5.14 (d, J= 5.3 Hz, 1H), 5.03 (d, J= 11.9 Hz, 1H), 4.82 (d, J= 12.2, 1H), 4.63 (d, J=
13.0 Hz, 1H), 4.52 (m, 1H), 4.34 (m, 1H), 4.27 (bs, 1H), 4.18 (m, 2H), 3.76 (s, 3H), 3.56 (s,
3H), 3.4 (m, 1H), 3.42 (m, 1H), %91 (m, 2H), 2.32 (s, 3H), 2.28 (s, 3H), 2.21 (s, 3H), 2.03

(s, 3H).
ESI-MS m/z: Calcd.. for C34H35N401()SZ 798.1. Found (M+H)+Z 799.1

ugboogood
ogoooao
gooood

AcOH ag.

Zn

34 35

OOO0OH00000(90:10, 1m0 O 34(13mg, 0.016mmol)D DO O OOOD2300000O
O (.3mg, 0.08mmoH)0 DO O0OCOCOODODOOYOOOOOOOOOODDOOO23000

OOOCHCI,2omDHO OO OOoOOOODDOODOOODO0DO0OOO0OoOOoO@mMDOEE,ND O OO
s5mh) D00 00COOO0ODOOO0OODODODOOOO0ODOOO0OO0ODODODOOO0DODOOOoOoDO
-NH,O0 O OOoOoooOoooooooooooo@ooooooooO0ooon0oaono:ioono
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(138) JP 5008812 B2 2012.8.22

gso:50000)0000O00OO0QCOCOOO0ODDODO0OO0OO0OOOOODODOOB356.8mg, O0OOO
oooOv7m%)OOOO0
goooao

'"H-NMR (300 MHz, CDCL;): § 6.51 (s, 1H), 6.03 (dd, J= 1.3 Hz, J= 26.5 Hz, 2H), 5.75 (bs,
1H), 5.02 (d,J= 11.6 Hz, 1H), 4.52 (m, 1H), 4.25 (m, 2H), 4.18 (d, J= 2.5 Hz, 1H), 4.12 (dd,
J=1.9 Hz, J= 11.5 Hz, 1H), 3.77 (s, 3H), 3.40 (m, 2H), 3.26 (1, J= 6.4 Hz, 1H), 2. 88 (m,
2H), 2.30-2.10 (m, 2H), 2.30 (s, 3H), 2.28 (s, 3H), 2.18 (s, 3H), 2.02 (s, 3H),

. 1
*C-NMR (75 MHz, CDCL): & 174.1, 168.4,147.8, 145.4, 142.9, 140.8, 140.1, 131.7, 130.2, °
129.1,128.3,120.4, 118.3,117.9, 113.8, 111.7, 101.7, 61.2, 59.8, 59.2, 58.9, 54.4, 53.8,
54.4,41.3,41.5,34.1,23.6,20.3, 15.5, 9.4.

ESI-MS m/z: Caled.. for C3H34N,04S: 622.7. Found (M+H)": 623.2.
OoOoogoogao
Ooo0o0ogano
Ooo0o0ogano
' CHO
HoN § 20
0 " 1) I +.r
AcO N
Me [») Me |
2) DBU, DMF, CH,Clp
o 3} {COH),
-0

35 36

OODMF(5.8mML)0ON-D0D000D00-4-00000000000000(378mg, 1.5mmol
YOODOOODOODOODO0OOODOODOO0DO0oO00DO0o0DOo0O0ooDooooooooooooc 30
H,Cl,(CaH,, 7.2nL0 0 0)0 0000000 (210mML)0 00 0 000 0O 0O 35(134mg, 0.21m
mDOODODO0D0DO0DO0DO0DO0D0O000DO0O0D00O00O00002000000000000

230 0000000000000 DBUC32.2m

L, 0.21mmo)0 230 0 0 000000000230 0150000000000(5.8mL)0 0
000000000000 000000230030000000000000000000
O0ODONaHCO,0 000000 DO0OO0OONaHCO,0 000000000000 DOOEL0
O000D00K,Co,00000000000EL,,000000000000000000JMgS
0,00 0000000000000 0000000000000000000000 (A
Et00000D01/3001/1000)00 0000000000000 0OO0O00O000003
6(77mg, 57%)0 0 O O 40
ooooo
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(139) JP 5008812 B2 2012.8.22

'H-NMR (300 MHz, CDCL3): § 6.48 (s, 1H), 6.11 (d, J= 1.3 Hz, 1H), 6.02 (d, J= 1.3 Hz,
TH), 5.70 (bs, 1H), 5.09 (d, J= 11.3 Hz, 1H), 4.66 (bs, 1H), 4.39 (m, 1H), 427 (d, J= 5.6 Hz,
1H), 4.21 (d, J= 10.5 Hz, 1H), 4.16 (d, J= 2.6 Hz, 1H), 3.76 (s, 3H), 3.54 (d, /= 5.1 Hz, 1H),
3.42 (d,J= 8.5 Hz, 1H), 2.88-2.54 (m, 3H), 2.32 (s, 3H), 2.24 (s, 3H), 2.14 (s, 3H), 2.04 (s,
3H). *C-NMR (75 MHz, CDCh): § 186.7, 168.5, 160.5, 147.1, 146.4, 142.9, 141.6, 140.7,
130.4, 129.8, 121.7 (2C), 120.0, 117.8,117.1, 113.5, 102.2, 61.7, 61 4, 60.3, 59.8, 58.9, 54.6,
41.6,36.9,29.7,24.1,20.3, 15.8, 14.1, 9.6.

ESEMS myz: Caled.. for C3;H3 N300S: 621.7. Found (M+H)": 6222,

10

oooooao
gboooao
gboooad

20

36 Et-770

00000 (2.5m)0 0 36(49mg, 0.08mmol)J 2-(3-0 000 0-4-00000000)00
0000 @6.2ng, 0.27mmo)0 0000000230 000000000000000000

230 014000000000000000000000000000000000000(
000000000001/3001/1000)00000000000000Et-770(55mg, 30

90%)0 0 O O
ooooao

'H-NMR (300 MHz, CDCl3): § 6.60 (s, 1H), 6.47 (s, 1H), 6.45 (s, 1H). 6.05 (s, 1H), 5.98 (s,

1H), 5.02 (d, J=11.4 Hz, 1H), 4.57 (bs, 11), 4.32 (bs, 1H), 4.28 (d, J= 5.3 Hz, 1H), 4.18 (4,

/=2.5Hz, 1H), 412 (dd, J= 2.1 He, J= 11.5 He, 1H), 3.78 (s, 3H), 3.62 (s, 3H), 3.50 (d, J=

5.0 Hz, 1H), 3.42 (m, 1H), 3.10 (ddd, J= 4.0 Hz, J= 10.0 Hz, J= 11.0 Hz, 1H), 2.94 (m, 2H),

2.79 (m, 1H), 2.61 (m, 1H), 2.47 (m, 1H), 2.35 (m, 1H), 2.32 (s, 3H), 2.27 (s, 3H), 2.20 (s, 40
3H), 2.09 (m, 1H), 2.04 (s, 3H).

ESI-MS m/z: Caled.. for CioHypN4O)0S: 770.7. Found (M+H)': 771.2

gbooooao
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(140) JP 5008812 B2 2012.8.22

Pht Anh., CH,Cl,, CDI
178, 23°C

2%

CH,C1,(0.8mI)0 O 21(22mg, 0.042mmol)J 0000000000000 O (6.44mg, 0.042
mmol)D0 00 O00O00O0D20000000000000000000000000O0(An
g, 0.006mmoN0 0000000200 00000000000000000000000
0 (5.86mg, 0.035mMN0 0000000230 0000170 000000000 CH,CI,(15ml
YOOOOOO0.INHCI(GmDO OO OODODOODOODOODOODOOOO0DOO0DOO0OO0O0OOO
000000000000 00000000000000000000Sio,00000
0000002:1)000000000000000027(26.4mg, 96%)0 0 0 O
Ooooo

Rf: 0.58 (cthyl acetate).

"HNMR (300 MHz, CDCL): 7.73-7.64 (m, 4H), 6.40 (s, 1H), 6.12-6.01 (m, 1H), 5.63 (s,
IH), 5.58 (d, /= 1.5 Hz, 1H), 5.37 (dd, J;= 1.8 Hz, J= 17.4 Hz), 5.23 (dd, J= 1.8 Hz, /=
10.5 Hz, 1H), 5.12 (d, J= 1.5 Hz, 1H), 4.22-4.15 (m, 3H), 4.08 (d, J= 1.8 Hz, 1H), 3.68 (s,
3H), 3.59-3.55 (m 2H), 3.35 (d, J= 8.1 Hz, 1H), 3.27-3.16 (m, 2H), 3.05 (dd, J;= 8.1 Hz, J,=
18.3 Hz, 1H), 2.64 (4, /= 18.0Hz, 1H), 2.30 (s, 3H), 2.24 (s, 3H), 2.09 (s, 3H), 1.80 (dd, J,~
11.4 Hz, J>= 15 Hz, 1H);

’C NMR (75 MHz, CDCL): § 167.7, 1489, 146.4, 144.2, 142.6, 139.5, 134.0, 133.5, 132.0,

131.0, 128.3, 123.0, 121.3, 120.9, 118.1, 117.5,116.8, 113.6, 112.4, 100.8, 74.5, 60.6, 60.5,
57.7,56.6,55.6, 55.5,42.3, 41.7, 26.6, 25.5,15.9,9.46.

ESI-MS m/z: Caled. for C33H3sNOs: 648.79. Found (M+H)": 649.3.

gbooooao
ubooaod
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PACIp(PPha)p. BusSnH
ACOH:CHACL,, 2h

CH,CI,(11m1)0 O 27(26mg, 0.041mmol)0 0 000 00 0 OO (11mi)0 (PPhy),PdCI,(2.36
ng)0 O O BugSnH(28ml, 0.10mmol)0 230 00 000000000000 0000000
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(141) JP 5008812 B2 2012.8.22

ooO0oooOOoooOoog¢io,00ooooooooooooO0ooo2:1000)H) 00000
OoOO0O0ODDOO0O00O0O28(24.7mg, 99%)0 O O O
goooao

R{: 0.33 (hexane:ethyl acetate 2:1).

"H NMR (300 MHz, CDCL): & 7.75-7.70 (m, 2H), 7.69-7.65 (m. 2H), 6.39 (s. 1H), 5.82 (bs,
1H), 3.50(d, J= 1.5 Hz, 1H), 5.0 (d, J= 1.5 Hz, 1H), 4.45 (bs, 1H), 4.23-4.19 (m, 2H). 4.10-
4.09 (m, 1H), 3.73 (s, 3H), 3.60-3.48 (m, 2H), 3.36-3.33 (m, 1H), 3.26-3.20 (m. 1H). 3.14-
3.08 (m, 1H), 3.98 (d, /=~ 14.4 Hz, 1H), 2.61 (d, J= 18.3 Hz, 1H), 2.30 (s. 3H). 2.23 (s. 3H),
2.06 (s, 3H), 1.85 (dd, Jy= 12 Hz, J,= 15.3 Hz);

'*C NMR (75 MHz, CDCL;): 6 167.8.146.4,145.1,143.9,142.7,137.1, 133.5, 131.9, 130.8,
128.4,122.9,120.8, 118.0, 116.8, 114.0, 113.4, 106.4, 100.4, 60.6, 60.5, 57.8. 56.6, 55.5,
53.2,42.6,41.5,25.6,25.5,15.8,8.9.

ESI-MS m/z: Calcd. for C34H3aN404: 608.6. Found (M+H)*: 609.2.
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CH3COC|. py| CHZCIZ
O°C, 1h

28 phthalascidin

CH,CI,0 0 28(357mg, 0.058mmo)0 0 0 00 O0COCOODODOOOOO (41.58ml, 0.58mmol
yooooo@r.aml, 0.58mDHOOO0O0O0DODODOOOOODODDOOOOOOOOOODOGDO
OCHClL,(15mDHO O OO OO0.IN HCI(SmDH)D O OO OO ODOoooooooDboooooo
ooooooOOO0oO0O0oOoOoooooooODoODOO0O0O0oOoOoOoooOooooDDOOOORP-
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(142) JP 5008812 B2 2012.8.22

Rf: 0.37 (CH;CN:H;0 7:3, RP-18),
"HNMR (300 MHz, CDCL): 8 7.72-7.68 (m, 2H), 7.67-7.63 (m, 2H), 6.38 (s, 1H), 5.69 (d,
J=12Hz, 1H), 5.64 (d, J= 1.2Hz, 1H), 5.30 (bs, 1H), 4.25-4.21 {m, 2H). 4.02 (d, /= 2.1 Hz,
1H), 3.64-3.62 (m, 5H), 3.33 (d, /= 8.4 Hz, 1H}), 3.21-3.16 (in, 1H), 3.02 (dd, J;= 8.1 Hz, J=
18 Hz, 1H),2.76 (dd, J= 1.8 Hz, J,= 15.6 Hz, 1H), 2.63 (d, /= 17.7 Hz, 1H), 2.29 (s, 3H),
2.28(s.3H), 2.21 (s, 3H), 2.0 (s, 3H), 1.73 (dd, J/= 12.0 Hz, J= 15.3 Hz, 1H))
"*C NMR (75 MHz, CDCl) ): § 168.5, 167.6, 146.2, 144.2, 142.5, 141.0, 140.5, 133 4,
131.8,130.7, 128.2,120.9, 120.8, 117.9, 116.4,113.6, 101.1, 60.4, 60.0, 57.0, 56.3, 55.6,
55.4,41.6,41.5,26.5,25.2,20.2,15.7, 9.4.
ESI-MS m/z: Caled. for C3H34N4Oy: 650. Found (M+H)": 651.2.
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17 42

CH,CI,(2m1)0 0 17(300mg, 0.432mmo)0 00 0000000000000 (30.7ml, 0.43
2mmol)0 00 OO (34.9ml, 0.432mmol)0 0000000000000 OOCOOOOO0O
00000000 00CHCIL,@5m)OOODOOO0.INHCI@sm) OO OO O00000000
000000000000 0O000O0O0D0O00O0O000000O00O0O0O042(318mg, 100%
YIOOOOODODOODODODOOO0OO0OO0oO0O0Oo0O0O0ooo0ooao
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(143) JP 5008812 B2 2012.8.22

Rf: 0.5 (ethyl acetate:methanol 5:1).

'HNMR (300 MHz, CDCl3). & 6.66 (s, 1H), 5.93 (d, J= 1.2 Hz, 1H), 5.83 (d. /= 1 2 Hz,
1H), 5.42 (t, /= 6.6 Hz, 1H), 5.07 (d, J= 5.7 Hz, 1H), 4.98 (d, J= 5.7 Hz, JH),4.16 (d, J= 1.8
Hz, 1H), 4.11 (d, J= 2.7 Hz, 1H), 3.98 (bs, 1H), 3.73-3.61 (m, 2H), 3.64 (s, 3H), 3.52-3.48
(m, 1H), 3.50 (s, 3H), 3.33 (d, /= 9.6 Hz, 1H), 3.17-3.14 (m, 1H), 2.97-2.87 (m, 1H), 2.75-
2.70 (d, /= 16.8 Hz, TH), 2.26 (s, 6H), 2.16 (s, 3H), 1.96 (s, 3H), 1.70 (dd, J;= 11.7 Hz, J=
15.6 Hz, TH), 1.33 (s, 9H), 0.59 (d, J= 6.0 Hz, 3H). 10
BCNMR (75 MHz, CDCla) ): 5 172.0, 1683, 162.3, 148.2, 144.4, 140.4, 140.2, 130.9,
130.5,125.3,123.4,120.8, 117.6, 112.7, 111.7, 101.4, 99.1, 79.2, 59.5, 58.8, 57.5, 57.4,
56.4, 55.5, 5.0, 41.3, 39.0, 28.2, 26 .4, 24.6, 19.9, 18.4, 15.4, 9.1.

ESI-MS m/z: Caled. for C3gHagN:O;g: 735.82. Found (M+H)": 736.3.
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00000
00000
20
TFA, GHyCly
35h,23°C
Me
42 a 30

CH,CI,(2.16mmol)0 O 42(318mg, 0.432mmol)0 00 0000000000000 (1.33ml,
17.30mmol)0 000000000230 03.5000000000000000000000
OO0(@omDOOOOOCHCIL,@2x 7om)0000000000000000000000
0000000000000000000000000000000000000 (Sio,
00000000000020:1)00000000000000O0043(154ng, 60%)0 O
00
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(144) JP 5008812 B2 2012.8.22

Rf: 0.22 (cthyl acetate:methanol 5:1).

"H NMR (300 MHz, CDCly). 8 6.47 (s, 1H), 6.22 (bs, 1H), 5.95 (d,J= 1.2 Hz. 1H), 5.88 (d,

J= 1.2 Hz, 1H), 4.08-4.06 (m, 2H), 4.01 (bs, 1H), 3.69 (s, 3H), 3.49 (d, J= 3.6 Hz, 1H), 3.33

(d, /= 8.1 Hz, 1H), 3.26-3.22 (m, H), 2.95 (dd, J;= 8.] Hz, J= 18 Hz, 1H), 2.80-2.76 (m,

2H),2.58(d, /=18Hz, 1H), 2.29 (s, 3H), 2.27 (s, 3H), 2.21 (s, 3H), 1.96 (s, 3H), 1.77 (dd,

Jy=12.3 Hz, J7= 15.6 Hz, 1H), 0.90 (d, J=6.9 Hz, 3H).

"C NMR (75 MHz, CDCly) ): § 174.8, 169.0, 146.8, 144.4,142.8,140.5, 140.2, 131.1, 10
128.8,120.8,120.5, 117.1, 112.9, 111.6, 101.5, 60.3, 59.0, 56.5, 56.3, 55.6, 55.1, 50.2, 41.6,
39.5,26.8,26.3,24.9,20.2,15.4,9.2.

ES1-MS m/z: Caled. for C3;HyNsO;: 591.65. Found (M+RH)': 592.3.

O00o00oao
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20
PhNCS, CH,CL,
2h,23°C
o NHCSNHPh
Me
43 44 30

CH,CI,(1.3mI)0 0 43(154mg, 0.26mmol)0 00 0000000000000 O00O00O0C
geml, 1.56mmol)0 0000000230 0000000000000000000000
00000000000 000000000(i0,000000000000000001
210 00)I00000000000000O044(120mg, 63%)0 0 00

Doooao
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Rf: 0.41 (ethyl acetate:methanol 5:1).

"H NMR (300 MHz, CDCl3). 88.17 (s, 1H), 7.49-7.44 (m, 3H), 7.31-7.24 (m. 3H), 7.05 (d,
J=6.9 Bz, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.87 (d, /= 1.2 Hz, 1H), 5.52 (bs. 1H), 4.54 (1, J=
6.6 Hz, 1H), 4.15 (d, J= 2.1 Hz, 1H), 4.03 (d, J= 2.7 Hz, 2H), 3.80 (bs, 1H), 3.66 (s, 3H),
3.40 (bs, 1H), 3.32 (d, /= 7.8 Hz, 1H), 3.16 (d. /= 11.7 Hz, 1H), 2.82-2.61 (m. 3H). 2.29 (s,
3H), 2.20 (s, 3H), 2.01 (s, 3H), 1.99 (s, 3H), 1.80 (dd, J;= 12.0 Hz, J>= 15.9 Hz, 1H), 0.62
(d, J= 6.0 Hz, 3H).

"*C NMR (75 MHz, CDCL3) § 178.5, 171.9, 168.7, 146.7, 144.5, 142.6, 140.6, 1403, 136.3,
131.0,129.9, 128.9, 126.7, 124.4, 120.9, 120.6, 117.7, 116.6, 112.7, 111.9, 101 4, 60.4, 58.7,
57.5,56.1,55.7,55.1, 53.3, 41.4, 38.8, 26.3, 24.4, 20.2, 18.1, 15.3, 9.2.

ESI-MS m/z: Caled. for C3gHsaNg07S: 726 3. Found (M+H)": 727.3.

oooooao
gboooao
ugboooad

&.3N HClin Dioxane
25h,23°%C

NHCSNHPh

Me
44 a5

00000 (0.9m)O O 44(120mg, 0.165mmoN0 0 00000 O5.3N HCl/O O OO O (1.8
m)OODO0O000023002.50000000000CH,CL,10mI)O H,0GNDO 0000
0000000000000 0000000000000000 (om)(pH=8)0 0000
O0O0O0OO0OCHCI,(2x 15m)0000000000000000000000000
00000000000000000000045(75mg, 87%)0 00000000000
000000000000 0O00
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(146) JP 5008812 B2 2012.8.22

Rf: 0.23 (ethy] acetate:methano! 5:1).

"H NMR (300 MHz, CDCL): § 6.43 (s, 1H), 5.94 (d. J= 1.2 Hz, 1H), 5.87 (d.J= 1.2Ha. 1H),
4.10(d, /~2.1 Hz, 1H), 3.98 (d. J= 2.4 Hz, 1H). 3.91 (bs. 1H). 3.69 (s, 3H), 3.34-3.25 (m,
2H), 3.05 (dd, J;= 1.8 Hz, J>= 8.1 Hz, 1H), 2.80-2.73 (m, 3H), 2.46 (d, J= 18 Hz. 1H), 2.30
(s, 3H), 2.28 (s,3H), 2.20 (s, 3H), 1.98 (s, 3H), 1.79 (dd, J;= 12.6 Hz, J>= 16.2 Hz, 1H):

C NMR (75 MHz, CDCl;) ): 8 168.7, 146.7, 144.4, 142.9, 140.4, 1304, 128.9, 121.1,
120.8,117.8,116.8, 113.6,111.5, 101 4, 67.6, 60.5, 59.8, 58.4, 56.6, 55.8, 55.3, 43.6_ 41.8,
31.3,25.6,20.2,15.6, 9.2.

ESI-MS ny/z: Calcd. 'for CysH32N4O4: 520.58. Found (M+H)": 521.3.

gbooobooog
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Pht Anh., CHZCly, COI
17h. 23°C

43 Phtalascidin

CH,CI,(0.4m1)0 O 45(10mg, 0.02nmmo)0 000000000000 OO (2.84mg, 0.02mm
oDIODOD0DOD0DDO0D020M00000000000000000000000O000 (0.5m
g, 0.003nmmo0 0000000200 00000000000000000000000
0 (2.61mg, 0.016mmo)0 0000000230 000000000000 000CHCI,(10
mDOODOODOO.INHCIGGMDO O OODODODODODODDO0DODO0DODO0DOODOODONODOODODONoO
0000000000000 00000000000000000000 (RP-180 CHgCN:H,
060:40)0 0 0000000000000 000O0000 (11.7mg, 93%)0 0 O O
ooooo

Rf: 0.37 (CH;CN:H;0 7:3, RP-18).

'H NMR (300 MHz, CDCly): § 7.72-7.68 (mn, 2 h), 7.67-7.63 (m, 2 h), 6.38 (s, I H), 5.69 (4,
J=12 Hz, 1H), 5.64 (d, J= 1.2 Hz, 1H), 5.30 (bs, 1H), 4.25-4.21 (m, 2 h), 4.02 (d, J=2.1 He,
1H), 3.64-3.62 (mn, SH), 3.33 (d, /= 8.4 Hz, 1H), 3.21-3.16 (m, 1H), 3.02 (dd, J;= 8.1 Hz, J=
18 Hz, 1H), 2.76 {(dd, J,= 1.8 Hz, J:= 15.6 Hz, 1H), 2.63 (d, J= 17.7 Hz, 1H), 2.29 (s, 3H),
2.28 (s5,3H), 2.21 (s, 3H), 2.0 (s, 3H), 1.73 (dd, J;= 12.0 Hz, J;= 15.3 Hz, 1H) )

C NMR (75 MHz, CDCLy) ): & 168.5, 167.6, 146.2, 144.2, 142.5, 141.0, 140.5, 133 4,
131.8,130.7, 128.2,120.9, 120.8, 117.9, 116.4, 113.6, 101.1, 60.4, 60.0, 57.0, 56.3, 55.6,
55.4,41.6,41.5,26.5,25.2,20.2,15.7, 94.

ESI-MS m/z: Caled. for CasH34N4Os: 650. Found (M+H)": 651.2.
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(147) JP 5008812 B2 2012.8.22

oooDoo
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TBDPS, imd., DMAP  Me
DMF, 6h, 23°C

DMF(0.05m1)0 O 25(18mg, 0.032mmol)J O 0 O O O O O cat. DMAP(O.5mg, 0.004mmol)O
000000 (Gng, 0.08nmol)0 D tert-0 0 0000000000000 (12.5ml, 0.048
mol0 0 0000000000020 0000000000ComND00OO0OODOODOO
0000000000 01:10(2x 10mmo)J 0000000000000 0000000O
0000000000000 O0000000000000000000000000 (Sio
,000D000000003:1)000000000000000026(27mg, 88%)0 0 O O
ooooo

Rf: 0.29 (hexane:ethyl acetate 3:1),

'H NMR (300 MHz, CDCl3) § 7.61-7.58 (m, 2 h), 7.42-7.28 (m, 8H), 6.71 (s, 1H), 6.19-6.02
(m, 1H), 5.78 (d, J= 1.2 Hz, 1H), 5.64 (d, J= 1.2 Hz, 1H), 5.40 (dd, J;= 1.2 Hz. J;= 17.1 Hz,
1H), 5.27 (dd, J)= 1.2 Hz, J,= 10.2 Hz, 1H), 5.13 (5, 2 h), 4.45 (d, J= 2.4 Hz, 1H). 4.24 (d,
J=2.1 Hz, 1H), 4.17-4.06 (m, 3H). 3.75 (s, 3H), 3.64 (dd, J;= 2.4 Hz, Jo= 9.9 Hz, 1H), 3.59
(s, 3H), 3.42-3.21 (m, 4H), 3.10 (dd, J,= 8.1 Hz, J,= 17.7 Hz, 1H), 2.70 (d. J= 17.7 Hz, 1H),
2.33 (s, 3H), 2,26 (s, 3H), 2.11 (s, 3H), 2.08-1.89 (m, 1H), 0.87 (s, 9H);

'>C NMR (75 MHz, CDCl;): § 148.5, 148.3, 148.1, 144.0, 139.0, 135.6, 135.4, 133.8, 133.1,
132.6, 130.5, 130.3, 129.6, 129.4, 127.5, 127.4,125.1, 124.3, 121.6, 118.5, 117.5, 112.9,
111.7, 100.8,99.2, 74.0, 67.7, 61.5, 59.6, 59.0, 57.7, 57.1, 55.4, 41.6, 29.6, 26.6, 25.5, 18.8,
15.8,9.2.

ESI-MS m/z: Caled. for C47HssN30,Si: 801.3. Found (M+H)": 802.3.

gbooood
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Bu,;5nH, {PPh;),PdCI; Me
ACOH, CHCly, th, 23 °C

OTBDPS
26 ET-11

CH,CI,(0.15m1)0 O 26(7mg, 0.0087mmol)0 O OO O OO ODOO (2.5m1, 0.044mmol)O (PP
h3),PdCI,(0.5mg, 6.96x 10~“mmol)0 BuzSnH(3.5ml, 0.013mmol)J 230 0 0000 00O
0Oo0o00D0DD0OD000000O0O0Oo0o0O0OD0DD0ODO0D0D0D0DO0oO0ooOoOS: 1000000000
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(148) JP 5008812 B2 2012.8.22

00000000(Sio,0000000000005:1001:1000)000000000
0000000ET-11(5ng, 75%)0 0 0 O
ooooo
Rf: 0.36 (hexane:ethyl acetate 1.5, sihica).
"H NMR (300 MHz, CDCls): & 7.56 (m, 2 h), 7.41-7.25 (m, 8H), 6.67 (s. 1H). 5.72 (d, J=
1.0 Hz, 1H), 5.58 (d, J= 1.0 Hz, 1H), 5.51 (s, 1H), 5.38 (d, J= 5.75 Hz, 1H), 5.16 (d, J= 5.7
Hz, 1H), 4.57 (d, J= 2.9 Hz, 1H), 4.21 (m, 1H), 4.09 (m. 1H), 3.72 (s, 3H), 3.71 (s, 3H), 3.68
(dd, J;= 2.1 Hz, J5- 10.4 Hz, 1H). 3.38-3.26 (m, 3H), 3.1! (dd. J;- 2.5 Hz, J2. 15.7 Hz, 11),
3.01 (dd, J;- 8.9 Hz, J5- 17.9 Hz, 1H), 2.70 (4, J= 17.9 Hz, 1H), 2.31 (s, 3H), 2.25 (s, 3H),
2.06 (s, 3H), 1.89 (dd, J;- 12.1 Hz, J2. 15.7 Hz, 1H), 0.9 (s, 9H). );
B3C NMR (75 MHz, CDCl): & 149.0, 1474, 145.3, 144.3, 136.3, 135.7, 135.4,133.2,130.9,
130.5, 129.6, 129.5, 127.5, 125.0, 118.6, 112.5, 112.1, 105.7, 100.5, 99.8, 68.5, 61.5, 59.7,
58.8,57.7, 56.9, 56.5, 55.4,41.7, 26.6, 26.2, 25.5, 18.9, 15.8, 14.2, 8.7.
ESI-MS m/z: Caled. for C4Hs N30,5i: 761. Found (M+H)™: 762.
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—Me
CeHsNCS, CHCly

1.3h.23°C
PnHNSCHN\IA
0
3

CH,Cl,(27mI)O O 2(3.0g, 5.46mmo)0 00 C0COCODODOOOOOO(3.92mL, 32.76mmol)
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(149) JP 5008812 B2 2012.8.22

Rf: 0.27 (ACN:H,0 3:2, RP-C18);

'H NMR (300 MHz, CDCI3): § 7.77 (bs, 1H), 7.42-7.11 (m, SH), 6.65 (d, 1H), 6.20 (s, 1H),-
5.6-5.5 (m, 1H), 4.19-4.14 (m, 2 h), 4.08 (d, 1H), 3.92 (s, 3H), 3.87-3.65 (m, 6H). 3.77 (s,
3H), 3.37-2.98 (m, 8H), 2.50 (d, 1H), 2.31 (s, 3H), 2.20 (s, 3H), 1.96 (d. 1H), 1.87 (s, 3H),
1.81-1.75 (m, 1H), 0.96 (d, 3H);

'*C NMR (75 MHz,

CDCl3):5 185.7, 180.9, 178.9, 172.0, 155.7, 147.1, 143.2, 142.4, 136.0, 135.1, 130.5, 129.9,
129.3,128.5, 126.9, 124.4,120.2, 1174, 116.3, 77.1, 60.9, 58.6, 56.2, 55.8, 55.0, 54.6, 53.5,
41.7, 40.3,25.1,24.5, 184, 15.8, 8.7

ESI-MS m/z: Caled. for C3gHaoNs06S: 684.8. Found (M+H)™: 685.2.
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N——Me 1) HCI6.5M in dioxane
N\v,k‘ -

2) NaCO3H

PhHNSCHN

6.5M HCI/O O O O O (2s50ml)0O O 3(0.143g, 0.208mmo)0 0002300 00000OD0O0OO
ooooOoOoOOoO0oO0oooo@EmHDoooDODOO0O0O0O0ooooooboooODDOOO00O0O00On
OOoOO0O0@GmDOCHCIz;Bx 3amDHI O O0O0O000O00000000000000406@4:69

go:l00JgfogooooOooOOOO0OO0O0DO0OooopooooODODODODOoDODOoOoooboeDODOO
ogoooao

RA: 0.4 (ethy] acetate:methanol5:1. silica);

"H NMR (300 MHz, CDCLy): § 6.45 (s, 1H), 4.16 (m, 1H), 4.02 (d, TH), 3.96 (s. 3H), 3.79
(m, 2 h), 3.75 (s, 3H), 3.35 (m, 1H), 3.20-3.00 (m, 3H), 2.87 (d. 1H), 2.75 (d. 1H). 2.43 (d.
1H), 2.34 (s, 3H), 2.30 (s, 3H), 1.93 (s, 3H), 1.72-1.5 (m, 3H);

ESI-MS m/z: Caled. for C26HagN4Os: 478.5. Found (M+H)*: 479.2
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(150) JP 5008812 B2 2012.8.22

6.5M HC! in dicxane _  Me
45 min, 23 °C

PRHNSCHN \l/&o . .

3

6.5M HCI/O O O O O (150mI)0 O 3(0-143g, 0.208mmo) 0 0 002300000 O0O0ODOO
gcoooooOoOoO0oOoOoooooooOoDOoOoO0oOooOoooooDooODDODOoDOoD@OoOOO
ocoo0oo0OD0ODDOO0OO0000O0O00D0100:25:0.) 00000000 0O0O0ODODODOOOeCOmMg
83%)0 0 OO
gboooao

Rf: 0.26 (ACN:H,0 3:2, RP-C18);

"H NMR (500 MHz, CDCls): § 6.46 (s, 1H), 5.9 (bs. 1H) 4.67 (dd, /=18.3 Hz. J= 7.8 Hz,
1H), 4.24 (d, TH), 4.16 (s, 3H), 3.93 (d, J=2.7 Hz, 1H), 3.8 (m, 2 h). 3.77 (s. 3H). 3.45 (m. 2
h), 3.08 (dd, J=17.9 Hz, J=3.6 He, 1H), 2.78 (m, 1H), 2.55 (d. 1H), 2.3 (m, 1H). 2.3 (s. 3H).
2.28 (s, 3H), 1.90 (s, 3H);

°C NMR (75 MHz,CDCh):6 186.2, 162.1, 154.9, 146.9, 145.3, 143.0, 130.1, 129.4,128,1. |
125.0,121.4,116.4,116.2, 66.6, 60.7, 60.7, 60.1, 59.6, 58.8, 55.6, 54.9, 41.9, 25.3, 24.7,
15.7, 8.9.

ESI-MS m/z: Caled. for C26HzsN4O4: 460.5. Found (M+H)*: 461.]

ugbogood
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Me
HCI5.2 Min dioxane
Ac0, 4h, 23°C,

PhHNECHN
T

3

00000 Gnl)D03(2.38g, 3.47mmo)0 000000000000 (34mI)D O 5.3V HC
I00000000230045000000000Ac,0(51ml, 539.5mmol)0 0000000
00000000000000000000000NayCo5(300m)0 00000 (300mi)0
0000000000000 000000000000000000000000000
000000000000000000(Si0,0CHClLOOCH,CI,LOO0ODOOO1:2000
YIOODODOODOOODOO0OOOO0OOS5(.75g9, 97%)0 00 O

Doooo
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(151) JP 5008812 B2 2012.8.22

Rf: 0.53 (ACN:H,0 3:2, RP-C1g);
'H NMR (300 MHz, CDCL3): § 6.51 (s, 1H), 5.98 (bs, 1H), 4.84 (dd, 1H), 4.17 (d, 1H), 4.00

(d, 1H), 3.99 (s, 3H), 3.85 (bs, 1H), 3.81 (m, 1H), 3.74 (s, 3H), 3.70 (d, 1H), 3.23 (m, 1H),
3.11 (dd, 1H), 3.09 (m, 1H), 2.93 (m, 2 h), 2.44 (d, 1H), 3.67 (s, 3H), 2.25 (s, 3H), 1.70 (s,
3H), 1.60-1.50 (m, 2 h), 1.29 (s, 3H);

3C NMR (75 MHz, CDCl3): & 185.9, 180.8, 169.9, 160.2, 156.2, 147.0, 143.1. 140.4. 136.1.
130.6, 129.6, 127.9, 120.4, 117.2, 61.0, 60.7, 58.6, 56.1, 55.7, 55.1, 54.3. 41.8,41.1. 23.7.
23.9,222 15.7, 8.7.

ESI-MS m/z; Caled, for CagHa3N:Og: 520.6. Found (M+H)": 521.1

oooooao
goooad
ugbooaod

MOMBr, CHaCly
DIFEA, DMAP

CH,Cl,(17mI)0 0 5(1.75g, 3.36mmo)0 00 0000000000000 0000O0 (1.
71ml, 67.23mmol)0 DMAP(20mg, 0.17mmo)0 0000000000 00O O (4.11ml, 50.
42mmol)0 0000000230 0000000000CHCI,(GomMDOOO0O0O000000
D0O0ESMDOODO0O0O0DO0O0DO0DONO0NONDONONONDONONONDONODONDONONONONONONDONONONONooon
0000000000000000000000(RP-180 CHyCN/H,01/1)0 00000 O
000000000 7(.32g, 70%)0 000

Doooo

Rf 0.34 (ACN:H,0 2:3, RP-Ci8);

"H NMR (300 MHz, CDCL): 5 6.74 (s, 1H), 5.14 (s, 2 }), 4.82 (m, 1H), 4.22 (d, 1H), 4.00
(s, 3H), 4.0 (m, 1H), 3.83 (m, 2 h), 3.7 (s, 3H), 3.58 (s, 3H), 3.4 (m, 1H), 3.2-2.95 (m, 6H),
2.43 (d, 1H), 2.37 (s, 3H), 2.22 (5, 3H), 1.89 (s, 3H), 1.5-1.4 (m, 2 h), 1.31 (s, 3H);

13C NMR (75 MHz, CDCl3): & 185.9, 180.7, 169.6, 156.2, 148.9, 148.5, 1403, 136.2, 131.3,
130.1, 127.7, 124.6, 123.7, 117.3, 9.5, 99.2, 60.9, 59.7, 58.8, 57.7, 56.4, 55.7, 55.0, 54.2,

51.0,41.6,41.0, 40.5, 25.5,23.9,22.3,19.3, 15.6, 14.6, 8.6.
ESI-MS m/z: Calcd. for C3pH3¢N4O7: 564.6. Found (M+H)": 565.3

gboogoood
goooad
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gboooaod

MeOH, 1M NaOH
0°C, 15 min.

oooooDDO0OO0@4am)O0 0 7(0.37g, 0.65mmo) 0 0000000 IMOOOODOOOOQ
omHO00O0ooooooi1s0000ggggeMHCIDDO D OpH=s50 000000 0O0ODO
ocoooo@somHOoooooOoOODOO0O0OO0DO0OoOoOooObOOODDODODOO0OOO0OO
Ooo00OD0ODDODO0OO0O000O000OO0O0O0O0ODODDOO0ODO0O00O0OO (RP-C180 CH5CNZH,01/1)0
Oo0o0o0OoOO0oOooooOO0OOoO0onDsE32mg, 650 000

gboooad

Rf: 0.5 (ACN:H,0 3:2, RP-C18);

!

H NMR (300 MHz, CDCls): 8 6.75 (s, 1H), 5.15 (s, 2 b, 4.86 (m, 1H), 4.26 (d, 1H), ), 4.01
(d, 1H), 3.88-3.81 (m, 2 h), 3.70 (s, 3H), 3.58 (s, 3H), 3.36 {m, 1H), 3.27-3.21 (m, 1H), 3.18-

3.08 (m, 2 1), 3.03-2.97 (m, 1H) 2.47 (d, 1H), 2.37 (s, 3H), 2. 22 (s, 3H), 1.90 (s, 3H), 1.57-
1.46 (m, 2 h), 1,33 (s, 3H);

BCNMR (75 MHz, CDCL): § 185.3, 180.6, 175.9, 170.1, 151.5, 148.9, 148.6, 143.3, 133.7,

131.5,129.9,124.7,123 5, 117.1, 117.0, 99.2, 59.8, 58.7, 57.8, 56.3, 55.3, 54.9, 54.3, 41.5,
40.7,29.6,25.5,24.4,22.2,20.7, 15.7, 8.0.

ESI-MS m/z: Caled. for CosH34N,O5: 550.6. Found (M+H)*: 551.2
oooooao

ogoooao
gobooog

ClCHzaffCSZma

DMFI90°C

DMF(30m1)0 O O O O 8(240mg, 0.435mmol)0 D OO0 000 00 O 10% Pd/C(48mg)0 O O O
0000000O0000O000000000000000000000Schlenkd 000
0000000000000 000Cs,C05(240mg, 0.739mmo)0 00000000000
00000000000 000(0.566ml, 8.7lnmol)0 000000000000 0900
00000000000 000000000000000CHCLO0DO00000000
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ooooboooooooooooboobobooooboooooboooobooboDOoobDbOon
ooooooooboooano
goooao

Ri: 0.36 (5i0;, hexane:ethyl acetate 1:5)

'"H NMR (300 MHz, CDCL3): 8 6.71 (s, 3H), 5.89 (d, 1H), 5.81 (d, 1H), 5.63 (bs. 1H), 5.33
(d, 1H), 5.17 (d, 1H), 4.97 (m, 1H), 4.20 (d, 1H), 4.09 (m, 1H), 3.99 (m, 1H), 3.68 (m, 1H),
3.65 (s, 6H), 3.59-3.47 (m, 4H), 3.37-3.27 (m, 2 h), 3.14- 2.97 (m, 2 h), 2.62 (d, 1 H), 2.32 (s,
3H), 2.20 (s, 3H), 2.08 (s, 3H), 1.72 (m, 1H), 1.36 (s, 3H);

C NMR (75 MHz, CDCly): 5 169.8, 149.1,147.4, 145.5, 136.2, 130.9, 130.8. 125.0, 122.9,
117.7, 112.6, 111.8, 106.4, 100.8, 99.8, 59.8, 58.9, 57.7, 56.6, 56.4, 55.5, 55.2, 41.6, 40.1,
29.6,25.9,25.0,22.6, 15.6, 8.8.

ESI-MS m/z: Caled. for C3cH3SiN4O-: 564.6. Found (M+H)": 565.3.

oooooao
gboooao
gbooood

AllyBriCs2C04

DMFI23 *C

DMF(4m1)O 0 9(245mg, 0.435mmoN0 00 0000000000000 O00 (425mg, 1.30m
mo)DODODDOO0OOE@76ml, 4.35mmo)000000000002000000000
000000000000000000CHCIL,5mD)OH0@mMDI OO0 O000000N0
0000000000000 0000O000O000O000O00000000000000
0000 CSI0LOCHIN 000001:2)0000000000000000010(113mg,
43%)0 0 0 0O

Doooo
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Rf: 0.36 (hexane:ethyl acetate 1:5)

'H NMR (300 MHz, CDCl5): § 6.74 (s, 1H), 6.3-6.0 (m, 1H), 5.94 (d, 1H), 5.87 {d. 1H),
5.43-5.36 (m, 2 h), 5.22 (s, 2 h), 5.00 (m, 1H), 4.22 (m, 1H), 4.17-4.01 (m. 1H), 3.98 (m, 2
h), 3.71-3.67 (m, 1H), 3.69 (s, 3H), 3.62-3.51 (m, 3H), 3.58 (s, 3H), 3.39-3.37 (m, 1H), 3.31-
3.26 {m, 3H), 3.09 (dd, 1H), 2.56 (d, 1H), 2.36 (s, 3H), 2.21 (5, 3H), 2.11 (s, 3H), 2.24-2.10
(m, 1H), 1.82-1.73 (m, 1H), 1.24 (bs, 3H)

13C NMR (75 MHz, CDCls): 8 169.4, 148.8, 148.3, 139.1, 133.7, 130.9, 130.3, 125.2, 120.2,
117.7,113.1, 112.6, 101.3,99.3, 74.1, 59.7, 59.3, 57.8, 57.0, 56.1, 56.1, 55.2,41.6, 41.0,
40.9,29.7,26.3,22.5,15.6,9.3

ESI-MS mv/z: Caled. for C33HygN4O5: 604.7. Found (M+H)™: 605.3.

oooooao
goooad
ugbogood

AcCl py

g 48

CH,CI,(0.2m1)0 O 9(22mg, 0.039mmo)D 0 D0 DO O0DODODOOODO(.79m1, 0.03
9mmoDO OO OO (3.2ml, 0.039mmoHI D00 0ODODOODODOODOODODODODODOOO
OoOO0OO0OCHClI,(omhHhO O oo oo.AN HCIGGmH)O O OOooooooDDODOO0O0oo0oo0oo
000000000000 DOO0oo0oooooDOooDOoDODod4ae@2mg, 93%0O O O 0O
ooogoao

Rf: 0.4 (hexane:ethy] acetate 1:5).

'H NMR (300 MHz, CDCl). & 6.74 (s, 1H), 5.97 (d, J= 0.9 Hz, 1H), 5.91 (d. /= 0.9 Hz,

1H), 5.12 (4, J= 5.7 Hz, 2 h), 5.04 (4, J= 5.7 Hz. 1H) 4.90 (1, J= 6 Hz. 1H),4.17 (d, /= 2.7

Hz, 1H), 4.05 (d, J= 2.7 Hz, 1H), 4.01 (bs, 1H), 3.71 (s, 3H), 3.57 (s, 3H), 3.50-3.44 (m, 2

h), 3.38-3.36 (m, 1H]}, 3.30-3.26 (m, 1H), 3.00 (44, J;= 7.8 Hz.J>= 18.0 Hz. IH). 2.79(d, /=

12.9 Hz, 1H), 2.60 (d, J=18.0 Hz, 1H), 2.35 (s, 3H), 2.32 (s, 3H). 2.21 (5, 3H), 2.00 (s, 3H),

1.68 (dd, J=11.7 Hz, J~= 15.6 Hz, 1H).

ESI-MS m/z; Caled. for Caa n3gNsOg: 606.67. Found (M+H)'": 607.3.
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HCI 5.3M in dioxane
ih,23°C

46 47

00000 (0.1ml)O O 46(8mg, 0.013mmol)0 0 00 0O OO 5.3N HCI/O O 0O O O (0-5ml
YIODODOOOO0O0230000000000000000CHCI,GmI)ODODODOOO0.1IN HCl
GmDIODOD0DOD0DODO0DODO0DODODODOODODODOODOODOOOOODODOODOODOODOOOO
00000000 47(mng, 70%)0 00 O

ooooo

Rf: 0.4 (hexane:ethyl acetate 1:5).

'H NMR (300 MHz, CDCh). 8 6.51 (s, 1H), 5.97 (d, J= 1.2 Hz, 1H), 5.91 (d. J=1.2 Hz,
1H), 4.97 (bs, 1H), 4.1 (bs, 1H), 4.04-4.02 (m, 2 h), 3.75 (s, 3H), ), 3.65 (d, J=2.1 Hz, 2 h),
3.56-3.30 (m, 2 h), 3.04 (dd, J= 7.5 Ha, Jo= 18 Hz, 1H), 2.80 (d, J= 14.4 Hz. 1H), 2.59 (4,
J=18.3 Hz, 1H), 2.33 (s, 3H), 2.24 (s, 3H), 2.00 (s, 3H), 1.76 (dd, J;= 12.0 Hz, J= 15.9 Ha.
LH), 1.33 (s, 3H), 1.25 (s, 3H).

ESI-MS m/z: Caled. for CsoH3uN.Or: 562.61. Found (MrH)'™: 563.3.

oooooao
goooao
oooDoo

Mg
N~ Me Isovaleryl chloride, py,
5 N\_)‘ CHCL, 0°C.th
CN
NHy

CH,CI,(0.3ml)0 O 45(10mg, 0.0192mmo)0 D00 O00O0O0O0OOOCOOCOCOODO (2-34ml
, 0.0192mmol)0 O O O O (1.55ml, 0.0192mmoH)0 0 00O COCOODODOOOOOOOO
OCoOO0OO0ODDOOOCHCIL,GGmDHOOOODOMAN HCI@BmHOOOODOODODDODDOOOOO
gboboooooogobgoboboboooobobobobobooooobuobobao
gcoooogio,00bonooooooon1:2) 00o00oo0oooo0ooooo0nano4as(limg
, 95%)0 0O 00

goooao
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Rf: 0.12 (Hex: ethyl acetate 1:2).

'H NMR (300 MHz, CDCIs): 8 6.50 (s, 1H), 5.98 (d, J= 1.5Hz, 1H), 5.91(d, J= 1.5 Hz, 1H),
5.75 (s, 1H), 5.02 (1, J= 5.4 Hz, 1H), 4.10 (d, J= 1.5 Hz, 1H), 4.06 (d, J= 2.7 Hz, 1H), 4.02
(d,J= 2.7 Hz, 1H), 3.77 (s, 3H), 3.76-3.71 (m, 1H), 3.86-3.28 (m, 3H), 3.04 (dd, J,= 8.1 Hiz,
Ji=18.3Hz, 1H), 278 (d, J=15.9 Hz, 1H), 2.55 (d, J=18 Hz, 1H), 2.32 (s, 6H), 2.26 (s, 3H),
1.98 (s, 3H), 1.84-1.68 (m, 2 b), 1.36 (d, J= 7.2 Hz, 2 h), 0.69 (d, J= 6.6 Hz, 3H). 0.62 (d.
J=6.6 Hz, 3H).

ESI-MS m/z: Caled. for C33HaNiO7: 604.69. Found (M+H)": 605.3.

gbooobooog
goooad
ugbogood

N—=Me decanoyl chloride, py,

CH,Cly, 0°C. 1h

CH,CI,(0.3mI)0 O 45(10mg, 0.0192mmo)0 0 0000000000000 OO0 (3.98ml
, 0.0192mmol)0 0 O 0O (1.55ml, 0.0192mmol)0 0 0000000000000 000
00000000 OCHCIL,GMDOOOOOO0.AN HKCI@GmDO OO DD O000000000
0000000000000 O0000O000000000000000000000000

00000CiI0,000000000001:2)000000000000000049(12.4
mg, 96%)0 0 O O
ooooo

Rf: 0.7 (ethyl acetate:methanol10:1).

'H NMR (300 MHz, CDCl3): & 6.50 (s, 1H), 5.98 (d, J=1.5Hz, 1H), 5.91 (d, /= 1.5 Hz,
1H), 5.73 (s, 1H), 5.08 (t, J= 5.4 Hz, 1H), 4.10 (d, J= 1.5 Hz, 1H), 4.05 (m., 1H), 4.01 (m,
1H), 3.76 (s, 3H), 3.65-3.61 (m, 1H), 3.40-3.27 (m, 3H), 3.03 (dd, J;= 8.1 Hz, /= 18.6 Hz,
1H), 2.78 (d, J=13.2 Hz, 1H), 2.57 (d, J=18.3 Hz, 1H), 2.32 (5, 3H), 2.31 (5, 3H), 2.25 (s,
3H), 1.99 (s, 3H), 1.79 (34, J/= 12.0 Hz, Jy= 16.5 Hz, 1H), 1.73-1.42 (m, 4H), 1.33-1.18 (m,
10H), 1.03 (m, 2 h), 0.87 (t, /= 6.6 Hz, 3H).
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N—Me

(157)

trans-CyoH;CIF,0, py,

CH,Ciy, 0, 1h.

JP 5008812 B2 2012.8.22

CH,CI,(0.3mI)O O 45(14.5mg, 0.0278mmoN)I0 0000000 trans-3-0 0000000
Oooooo@@.7eml, 0.0278mmol)O 0 0O 0O O (2-25ml, 0.0278mmol)0 O O O
O00000000O0CO0O0OO0O0OO0OO0OOCHSCIL,GBGmDHO O OO O 0.1IN HCI3mD)
00o0oDoDOoO000oO0oooooooDoDO0oDO0oO0oUoOooooooooDoooooOog
O0oooOooooOoooooogeio,0oonooooooon1:0ooond

O

OoOoo0oooog
O 0Ooo0ooao

O

OooOoood
I I R B

O

OoOoo0oooao

000000 S50(18.7mg, 94%)0 O O O

Rf: 0.64 (ethy] acetate:methano!5:1).
'HNMR (300 MHz, CB;0D). & 7.74-7.55 (m, 4H), 7.23 (d, J= 16.0 Hz, 1H), 6.34 (s, 1H),
6.12 (d, J= 16.0 Hz, 1H), 6.07 (d, J= 0.9 Hz, 1H), 5.96 (d, J= 0.9 Hz, 1H), 4.39 (d, J=2.4
Hz, 1H), 4.07-4.05 (m, 1 H), 3.81 (bs, 1H), 3.46-3.51 (m, 3H), 3.42 (s, 3H), 3.09 (br d, J=
12.0 Hz, 1H), 2.94-2.85 (m, 2 h), 2.74 (d, J=18.3 Hz, 1H), 2.38 (s, 3H), 2.23 (s, 3H), 2.02 (s,
3H), 1.80 (s, 3H), 1.84-1.75 (m, 1H).
'*C NMR (75 MHz, CDCl;) ): 5 168.7, 165.3, 146.5, 144.7, 142.6, 140.6, 138.0, 135.9,
131.0, 130.9, 129.1, 128.6, 125.8, 125.7, 124.5, 124.4, 122.7, 121.2, 117.8, 116.5, 113.0,
112.0, 101.7, 60.4, 59.1, 56.5, 56.4, 55.6, 55.3, 41.8, 40.3, 26.6, 25.1, 20.3, 15.4, 9.3.

ESI-MS m/z: Calcd. for C3sH3;F3N4O5: 718.72. Found (M+H)™: 719.3.

gbooood
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N—Me
N\/V
TN
NH
Me
NH,
43

isovaleryl chloride, Py,

Y

CHCl,, 0°C, 1h

CH,C1,(0.4mI)0 O 43(33mg, 0.0557ymmo)D 000 O0CODODODOOODOOOOODODO(6.79ml
, 0.0557mmo)0 0 O O O (4.5ml, 0.0557mmo)0 0 00 00C0O0ODODOOOOOOOODOO
OCOoOO0OO0ODDOOCHCILGGmDHOODOODOAN HCI@GmHO OOoOoOooOooODDoOOOoOooOoo
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ooooooooobooooooooooobobooooboobooooobboooobooo
ocooog¢io,000oooooobob1:2000oooooooooDbbOO0Os1(s4mg,
91%)0 0 O O

ooooDao

Rf: 0.09 (Hex: ethy! acetate 1:2).
"H NMR (300 MHz, CDCl3): § 6.46 (s,1H), 6.10 (bs, 1H), 5.99 (d, < 0.9Hz, 1H), 5.90 (d,
J= 0.9 Hz, 1H), 5.30 (1, J= 6.0 Hz. 1H), 4.10-4.05 (m, 3H),3.81 (bs, 1H), 3.74 (s, 3H), 354

(bs,1H), 3.38-3.36 (m, 1H), 3.29-3.21 (m, 1H), 3.00 (dd, /= 8.0 Hz, J= 18.0 Hz, 1H), 2.25 Lo
(s, 3H), 2.20 (s, 3H), 2.00 (s, 3H), 1.95-1 .90 (m, 3H), 0.87 (d, J=6.6 Hz, 6H), 0.76 (d, J=6.0
Hz, 3H).

ESI-MS m/z: Calcd. for CagHasNsQOs: 675.77. Found (M+H)™: 676.3.

oooooao
goooao
ogooooad
20
trans-C,,HsCIF,O, Py,
CH,Cl,, 0°, 1h. -

CH,C1,(0.4m1)0 O 43(33mg, 0.0557mmo)0 000 OC OO0 trans-3-0 00000000
Ooo0o0oODDoDO00O0-52ml, 0.0557mmol)0 0 0 O O (4.5ml, 0.0557mmol)0 0 O O O
0000000000000 00000000O0CHCIL,GmDHOOOODOO0.1IN HCI@mI)O
oo0oo0ooDoODOoOO000DO0O0o0oooo0Ooo0DoDDoODO0O00DO0DO0o0o0DoDoDooDoOoDoDoOoDOooDooOg
Oo0Odo0oU0QoOoUOoooOoooOoooogesioc, oo ouooouoo1:2)gooooo
0000000 000Ds52040mg, 92%)0O O O 0O

ooooao



(159) JP 5008812 B2 2012.8.22

Rf: 0.21 (hexane:ethyl acetate 1:2).
'H NMR (300 MHz, CD;0D). & 7.74-7.47 (m, 4H), 6.49 (s, 1H), 6.40 (d, J= 15.6 Hz, 1H),
6.00 (d, J= 1.5 Hz, 1H), 5.90 (d, J= 1.5 Hz, 1H), 5.47 (t, J= 6 Hz, 1H), 4.12-4.09 (m, 3H),
3.93 (bs, 1H), 3.71 (s, 3H), 3.59-3.58 (m, 1H), 3.38 (d, J=7.8 Hz, 1H), 3.29 (d, /~12.0 Hz,
1H), 3.00 (dd, J;= 8.1 Hz, Jo= 18.3 Hz, 1H), 2.79-2.78 (m, 1H), 2.65 (d, /=18.3 Hz, 1H)
2.29 (s, 6H), 2.28 (s, 3H), 2.22 (s, 3R), 1.84-1.80 (m, 1H), 0.85-0.84 (m, 3H).
"*C NMR (75 MHz, CDCl3) 8 171.9, 168.8, 164.4, 146.9, 144.6, 143.0, 140.5, 140.5, 139.3,
135.7,131.1, 1310, 129.4, 129.1,126.0, 124.1, 124.0, 122.4, 121.1, 120.7, 120.6, 117.7,
116.9, 112.8, 112.0, 101.6, 60.6, 59.3, 57.1, 56.3, 55.9, 55.2, 49.0, 41.7, 49.9, 26.5, 25.1,
20.2,184,15.7,93. '
ESI-MS m/z: Caled. for C4yHasF3NsOs: 789.8. Found (M-+H)*: 790.3.

oooooao
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Trifluoroacetic anhydride
CH,Cl;,5h, 23 °C

CH,CI,(0.2mI)0 O 43(10mg, 0.0169mmo)0 0000000 0OD0O00O0O0O 000 (2.38
w1, 0.0169mmo)0 230 0 0000000000000 00000000O00 CH,CI,(5ml
YOOOODOO.ANHCIGBmDO OO ODODDOD0OODOD0O0DO000DO000DO00ooNooonoooaQ
00000000000 00000000000000000000Si0,000000
000003:2)000000000000000053(10.7mg, 93%)0 00O

Doooo
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Rf: 0.57 (ethyl acetate:methanoi3:1).

'H NMR (300 MHz, CDCl3) § 6.45 (s, 1H), 6.00 (d, J= 1.2 Hz, 1H), 5.90 (d, J= 1.2 Hz,
1H), 5.87 (bs, 1H), 5.32 (bs, 1H), 4.12(d, J= 2.1 Hz, 1H), 4.08 (d, /= 1.8 Hz. 1H), 3.78-3.56
(m, 3H), 3.72 (s, 3H), 3.40 (d, J= 8.1 Hz, 1H), 3.25 (d, /= 9.3 Hz, 1H). 3.00 (dd, /;= 8.4 Hz,
J=18.0 Hz, 1H), 2.77 (dd, J,;= 2.1 Hz, J;= 15.9 Hz. 1H), 2.68 (d. J= 18.6 Hz, 1H), 2.30 (s,
3H), 2.28 (s, 3H), 2.22 (s, 3H), 2.00 (s, 3H), 1.75 (dd, J;= 11.4 Hz, J/= 15.9 Hz, TH), 0.69
(d, J= 6.3 Hz, 3H). A

13C NMR (75 MHz, CDCL) 3 170.1, 168.6,156.0, 147.0, 144.6, 143.0, 140.6, 140 4, 131.0,
129.4,120.9, 120.7, 117.6, 116.8, 112.4, 112.1, 101.6, 60.5, 59.0, 57.1, 56.3, 55.6, 55.2,
48.7,41.6,39.4,26.5,24.9,20.2,17.8,154,52.

ESI-MS m/z: Caled. for C33H36F3NsOs: 687.63. Found (M+H)': 688.66.

oooooao
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Trifluorpacetic anhydride
CH,Clp 5h,23°C

CH,CI,(0.2m1)0 0 19(11mg, 0.0169mmo0 0000000 0D 0O 0000000 (2.38
ml, 0.0169mmol)0 230 0 0 0000000000000 00000000OCHCl,Gm)
DO0O0ODO0O0.ANHCIGBmDO OO OODOODOODOOOODOODOODOOoODOoOooo
00000000000 00000000000000000000Si0,000000

Oo00O0OD03:2)000000000000D0O0O0OS%4010.7mg, 93O OO O
ooooao
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Rf: 0.6 (ethyl acetate:methanol5:1).
"HNMR (300 MHz, CDCl3) & 7.33 (d, J= 6.3 Hz, 1H), 6.45 (s, 1H), 6.04 (m, 1H), 5.95 (d,
J=1.5Hz, 1H), 5.84 (d, J= 1.5 Hz, 1H), 5.32 (m, 2 h), 5.21 (m, 1H), 4.11 (m, 4H), 3.73 (s,
3H), 3.64 (m, 2 h), 3.51 (m, 1H), 3.37 (d, J= 7.8 Hz, 1H), 3.22 (m, 2 h), 3.03 (dd, 1H, J;= 8.1
Hz, J=18.3 Hz, 1H), 2.60 (d, J= 18.3 Hz, 1H), 2.29 (s, 3H), 2.24 (s, 3H), 2.08 (s, 3H), 1.86
(dd, J;= 12 Hz, J,= 16.2 Hz, 1H), 0.82 (d, J= 7.2 Hz, 3H).
*C NMR (75 MHz, CDCl3) & 170.0, 156.0, 148.4, 147.1, 144.3, 143.0, 138.7, 133.8, 130.5,
129.4, 1206, 120.4,117.6,117.5, 117.0, 113.5, 112.5, 112.4, 101.1, 74.1, 66.8, 60.4, 59.3,
56.9, 56.6, 56.3, 55.4, 48.7, 41.6, 40.1, 26.2, 25.0, 17.6, 15.4, 9.1.
ESI-MS m/z: Caled. for C3sHagF3N505: 685.69. Found (M+H)": 686.3.

oooooao

goooad
ugbogood

Pdclz(PPhg)z, BUaSﬂH o
ACOHICHzcaz. 2h

CH,CI,(4mI)0 O 54(100mg, 0.415mmol)0 00 000 0 0O O O (40m1)T (PPhy),PdCI,(8-4m
g, 0.012mmol)0 O BugSnH(157ml, 0.56mmol)0 230 00000 000O0O0O00OO0OODDOO
ocooobDoOOoOoOoooooogeioL,0bb0n0nonooooooboooDbDDbD0O?2:1000)0
0000000 O0ooOoo0ODaoaooss(@omg, 96%)0 O 0O O
Oooooao
Rf: 0.6 (hexane:ethyl acetate 1:2).
TH NMR (300 MHz, CDCl3)  7.55 (d, J= 7.2 Hz, 1H), 6.45 (5, 1H). 5.90 (d,J= 1.2 Hz, 1H),
5.82 (d, /= 1.2 Hz, 1H), 5.37 (t, J= 6.0 Hz, 1H), 4.15 (d, /= 2.1 Hz. 1H), 4.04 (d. /= 1.8 Hz.
1H), 3.70 (s, 3H), 3.66-3.53 (m, 2 h), 3.37-3.31 (m, 2 h), 3.19-3.15 (d, /= 11.7 Hz, 1H), 3.08-
3.00 (m, 2 h), 2.56 (d, J=18.3 Hz, 1H), 2.30 (s, 3H), 2.24 (s, 3H), 2.04 (s, 3H)), 1.91 (dd, J ;=
12.0 Hz, J= 15.6 Hz, 1H), 0.84 (d, J= 6.9 Hz, 3H).
3C NMR (75 MHz, CDCly) & 170.1,156.3, 147.3, 144.9, 1444, 143.3, 136.7, 130.7, 129.3,
120.6, 117.6, 117.4, 114.4, 112.1, 107.7, 101.0, 85.8, 60.5, 59.3, 56.5, 56.4, 56.2, 55.2, 48.9,
41.6,40.9,25.7, 25.3, 18.0, 15.6, 8.7.
ESI-MS m/z: Caled. for Csz nasFsNsO7: 645.63. Found (M+H)": 646.2.
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oooDoo
ooooao
oooooao

TFA, CHxCly
4h. 23°C

1 ]

CH,CI1,(1.44ml)O O 17(200mg, 0.288mmo)D 00O CODODDOOOOOOODO(888ml, 11
S3moDO OO0 000000020 0000000000000DDODOO0OO0DOOODODOGO
cooGomHhooooooooooExmomHhooooooooooDbOOoO0oooooo
oooo0OD0ODODO0OO0OO00O0O0O0O0Oo0OOODODDDOO0OD0OO0O00O0Os56(147mg, 93%O O OO0OO
gbooboooooooobobobobooo

gboooad

Rf: 0.19 {ethyl acetate:methanol5:1).

"H NMR (300 MHz, CD;0D). & 6.48 (s, 1H), 5.88, d, J= 0.9 Hz, 1H), 5.81 (d. /= 0.9 Hz,
1H), 4.35 (d, /= 2.4 Hz, 1H),4.15 (d, J= 1.8 Hz, 1H), 3.99-3.98 (m, 1H), 3.70 (s, 3H), 3.52-
2.96 (m, TH), 2.68 (d, J= 18.3 Hz, 111), 2.24 (s, 3H), 2.23 (s, 3H). 2.06 (s, 3H), 1.85 (dd, J,=
11.7 Hz, J= 15.6 Hz, 1H), 0.91 (d, J= 6.6 Hz, 3H).

BC NMR (75 MHz, CD;0D): & 173.2. 149.1, 145.6, 144.9, 135.0, 132.2. 130.6, 121.4,
119.6,117.4,114.3,109.2, 102.5,82.3, 60.4, 58 4, 58.3, 57.8, 56.6, 50.1,42.3, 41.6, 27.8,
26.2,19.5,15.5,9.8. |

ESI-MS m/z: Calcd.-for CagH3sN:Og: 549.62. Found (M+H)": 550.3.

gbooooao
ubooaod
oooooao

C4HsNCS, CHsCl
1.5h, 23C

)YNHCSNHPh
0

Me
57

CH,CI,(0.4mI)0 0 56(10mg, 0.018mmol)J 0000000000 ODO0O0OODOO0OODOO0OQ
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3ml, 0.109mmo)D OO DODODOO0O23001.5000000000000000O0OODODDOO
ocooooOoOOoO0oOoOoooooooODbDDboOogeIcL, oo ooDDbonDooOoOono1
LA000)H)ODODO0DO0DO0O0O0ooooooODDOOOs7Bmg, 650000

gboooad

Rf: 0.57 (ethyl acetate:methanol10:1).

'H NMR (300 MHz, CDCls): & 7.88 (bs, 1H), 7.41-7.36 (m, 2 h), 7.27-7.22 (m, 1H), 7.02-
7.00 (d, J=7.8 Hz, 2 h), 6.71 (d, J= 7.2 Hz, 1H), 6.31 (s, 1H), 6.17 (bs, 1H), 5.93 (d,J=1.2
Hz, 1H), 5.83 (d, J= 1.2 Hz, 1H), 5.55 (bs, 1H), 5.20-5.17 (m, 1H). 4.16 (d, /= 1.8 Hz, 1H),
4.05 (bs, 1H), 4.02 (d, J= 2.4 Hz, 1H), 3.79 (5, 3H), 3.75-3.71 (m, 1H),3.35 (d. J= 7.8 Hz,
1HL378319ﬁn2h)31}797m12h)250@.F483HzlH)232@3HL2213,
3H), 2.15-2.09 (dd, J;= 11.4 Hz, J= 15.9 Hz, 1H), 1.95 (s, 3H), 0.8 (d, J=6.9 Hz, 3H).

C NMR (75 MHz, CDCL): 5 178.5, 171.7, 147.2, 145.0, 144.3,143.3, 137.0, 135.7, 1306,
130.4, 129.6, 127.5, 124.3, 120.6, 117.7, 117.2, 115.3, 112.1, 108.3, 100.9, 60.9, 59.5, 56.7,

56.5, 56.2,55.2, 54.1,41.7,41.1,26.3,25.4,18.5,15.8, 9.0.
ESI-MS m/z: Calcd. for C3gHaoNg06S: 684.81. Found (M+H)": 685.3.

oooooao
gboooao
gbooooao

AZCL py, CH,Cly

Me
N—Me
N\/
Q 5
CN
NH
NHCSN
CFA\T‘ HCSNHPh
Me

CH,CI,(0.5mI)0 O 57(45mg, 0.065mmol)J 00 0000000000000 (4.67ml, 0.0
65mmol)0 0 00O (5.3ml, 0.065mmol)J 000000000000 O0O0OCOOOOO0O
000O00CHCL,AMDOOOODO0.AN HCIGND)O DO O0DO0O0O00000000000
0000000000000 0000000000000000000000000000
0 O (RP-180 CH5CNO H,040:60)0 0 000000000000 00 58(14mg, 28%)0 O O

O
goood
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Rf: 0.34 (CHsCN: H,0 7:15).

'"H NMR (300 MHz, CDCly). & 11.90 (d, J= 6.6 Hz, 1H), 7.45-7.40 (m, 3H). 7.18-7.15 (m,
2 h), 6.58 (s, 1H), 6.00 (d,J= 1.2 Hz, 1H), 5.89 (d, J= 1.2 Hz, 1H), 5.70 (s. 1H). 5.37 (¢, J=
4.8 Hz, 1H), 4.48 (m, 1H), 4.23 (bs, 1H), 4.07 (bs, 2 h), 3.85-3.75 (m, 1H), 3.70 (s. 3H),
3.46-3.41 (m, 2 h), 3.24-3.20 (m, 1H), 3.00-2.95 (m, 1H), 2.87-2.75 (m, 1H), 2.31 (s, 3H),
2.28 (s, 3H), 2.24 (s, 3H), 2.00 (s, 3H), 1.85 (dd, J,;= 11.4 Hz, J7= 15.6 Hz. 1H), 1.66 (s, 3H),
0.82 (d, /= 6.0 Hz, 3H).

"*C NMR (75 MHz, CDCL) ):  182.6, 174.3, 171.0, 146.6, 144.6, 142.7, 1423, 140.7,
140.2, 1313, 129.8, 129.3, 128.9, 128.8, 121.5, 120.4, 117.3, 116.6, 112.8, 112.0, 111.3,
101.5, 60.5, 59.0, 57.6, 56.2, 55.9, 55.3, 55.1, 41.6, 39.4, 27.8, 26.5, 24.8, 202, 17.1, 15.5,
9.3,

ESI-MS m/z: Caled. for C4oHasNsO;S: 768.88. Found (M+H)": 769.2.
OoOooooad

gboooao
gbooooao

£.3N HCI in Dioxane

Y

4h,23°C

NHCSNHPhH

Me

57 59
Oo0o00o@mboods7(i30omg, 0.189mmoDI DO OO ODOOSB.3NHCIZ/O OO OO (1.87m
DOODOOO0ODD230 00000000000 0CHCIL,(5mDHOH0(2omDHO OO OO
0000000000000 0D00DO0000D0DO0OD0DO0ODOO0O0OO0O0OOn0eom)(EH=8)O 0O 0O
dooooooDooDoo@EsomhooooooooDooDooDoooooDoooooan
0000000 o0ooDooDOoDOO0Oo0O0oooOooDOoonagans9e3mg, 70%)O O OO
ooooao

Rf: 0.15 (ethyl acetate:methanol5:1).

'H NMR (300 MHz, CDChL). & 6.67 (s, 1H), 5.99 (d, J= 0.9 Hz, 1H), 5.91 (d. J= 1.2 Hz,
1H), 5.10 (bs, 1H), 4.32 (d, J= 7.2 Hz, 1H), 4.25 (dd, J;= 3.6 Hz, J;= 9.3 Hz, 1H), 3.7 (s,
3H), 3.71-3.64 (m, 2 h), 3.50 (dd, J= 2.4 Hz, J;= 15.9 Hz, 1H), 3.42-3.37 (m, 2 h), 3.16 (dd,
J=3.6 Hz, J= 12.9 Hz, 1H), 2.57 (dd, J)= 9.3 Hz, J>= 12.9 Hz, 1H), 2.27 (s, 3H), 2.11 (s,
3H), 1.91 (dd, J;= 12.0 Hz, J= 15.9 Hz, 1H).

ESI-MS m/z: Caled. for C¢H3oN:Os: 478.5. Found (M+H)": 479.3.
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oooDoo
ooooao
oooooao

Trans-CgHsCIO, Py
CH,CIz, 1h, 0°C

OJ\]“NHZ

Me
43

CH,C1,(0.3mI)O O 43(20mg, 0.0338mmo)D 00O OODODODOOOOOOOODODO (5.63ml
, 0.0338mmol)0 0 O OO (2.73ml, 0.0338mmo)0 0 000 CCOODODOOOOOOOO
CoOO0O0DDoOOO0OOCHCI,(lomDhOODODDOOOoO AN RCIGmMDOOOODDDOOOODOOO
goooboboooooboooooboooooooboooobooooobooooobooo
OO0O00D00(Si0,0EtOAc:MeOH20: )0 000000000 O00ODOODODOe0(22mg, 90%)
ugbooaao

ogoooao

Rf: 0.56 (EtOAc:MeOH 5:1).

"HNMR (300 MHz, CDCl3). 7.51 (s, 1H), 7.50-7.47 (m, 2H), 7.36-7.35 (m, 2H), 6.43 (s,
1H), 6.36 {brd, J= 15.9 Hz, 2H), 6.01 (d. J= 1.5 Hz, 1H), 5.90 (brd, J= 1.5 Hz, 2H), 5.42 (¢,
J=6.0 Hz 1H), 4.12-4.07 (m, 3H), 3.96-3.95 (m, 1H), 3.73 (bs, 3H), 3.58 (bs, 2H), 3.39 (d,
J=8.7 Hz, 1H), 3.25 (d, /= 11.7 Hz, 1H), 3.0 (dd, J;= 7.5 Hz, J>= 17.7 Hz, 1H), 2.78 (d, J=
15.9 Hz, 1H), 2.67 (d, /= 16.5 Hz, 1H), 2.29 (s, 6H), 2.23 (s, 3H), 1.99 (5, 3H), 1.82 (dd, J;=
11.4 Hz, J= 15.6 Hz, 1H), 0.83 (d, J= 6.0 Hz, 3H).

3C NMR (75 MHz, CDCl3) ): 8. 172.0,165.0, 146.9, 144.6, 143.1, 141.0, 140.5, 134.8,
131.0, 129.7, 129.1, 128.8, 127.8, 125.5, 123.8, 123.0, 121.1, 120.5, 117.7, 116.9, 112.8,
112.0, 101.9, 60.6, 59.2, 57.1, 56.4, 55.9, 55.3, 48.8, 41.7, 40.0, 26.5, 25.1, 20.3, 18.5, 15.7,
9.3.

ESI-MS m/z; Caled. for C4oHa3NsOg: 721.8. Found (M+H)™: 722.3.

ooooDoo
ooooao
oooooao
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C,F;COC), py
CH,Cl5, 1h, 0°C

45

CH,C1,(0.3mI)O O 45(19mg, 0.0364mmo)0 D0 OO OODODOOOODODOOOODODODODO
00 (5-44ml, 0.0364mmo)0 0 00O O (2-95ml, 0.0364mmoD)0 0 00D OCO0OODDODOO
OCOoO0O0DDOO0OO0000000CHSCIL,(AomDHO OO OO Oo.IN HCIGmDHO OO OO O oo
oooboooooooobooboboboooobDobooboboboboooboDobobo
OO0OO0OO0ODDOO0OD0D0O0OC(Sio,0EOAc:MeOH20:1) 0 0 00000 0ODDOOOODOOOBLIAL
1.7mg, 45%)0 0O O O
opoood

Rf: 0.76 (EtOAc:MeOH 5:1).

TH NMR (300 MHz, CDCls) & 6.46 (s, 1H), 6.12 (bs, iH), 5.98 (d, J= 1.2 Hz, 1H). 5.93 (d,

J=1.2 Hz, 1H), 5.72 (bs, 1H), 4.13-4.11 (m. 2H), 4.0 (d, /= 2.4 Hz, 1H), 3.98-3.96 (m. 1H),

3.73 (s, 3H), 3.39 (d, J= 7.5 Hz, 1H), 3.39-3.28 (m, 2H), 3.09 (dd. J;= 8.1 Hz,./= 18.0 Hz,

1H), 2.80 (d, J= 16.2 Hz, 1H), 2.46 (d, J= 18.3 Hz, TH), 2.32 (s, 6H), 2.21 (s, 3H). 1.99 (s,

3H), 1.80 (dd, J;= 12.0 Hz, J;= 16.2 Hz, 1H).

ESI-MS m/z: Caled. for C3H3;FiN4O: 716.6. Found (M+H)"; 717.2.

ugbogood
goooao
gboooaog

Me N-TMe CHOCLPy
. N\_/ CH,Clh, 1h,0°C
CN
NH
ANtz
Me
43

CH,C1,(0.3mI)0 O 43(24mg, 0.04mmol)0 0000000000000 OO (4.15m1, 0.04
mmol)D 00 OO (3.28ml, 0.04nmo)0 0000 O0C0ODC0O0COOOOOOOOOOOOO
0000CHCIL@mMDOOOOOO0.AINHIIGNDO OO OO0O0000000000000
0000000000000 O000000000000000000000000000
0 (Si0,0 EtOAC:MeOH20:1)0 0 00000000000 000 62(24mg, 90%)0 0 0 O
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ogoooad

Rf: 0.35 (EtOAc:MeOQH 5:1).
"H NMR (300 MHz, CDCl3) § 6.47 (s, 1H), 6.10 (d, J= 6.5 Hz, 1H), 6.0 (d, J= 1.5 Hz, TH),
591, = 1.5 Hz, 1H), 5.86 (bs, 1H), 5.31 (d, J= 6.9 Hz, 1H), 4.11-4.06 (m, 3H), 3.85-3.81
(m, 1H), 3.75 (s, 3H), 3.59-3.53 (m,72H), 3.38(d,J= 7.5 Hz, 1H), 3.27-3.22 (m. 1H), 3.0 (dd,
Jr=7.8Hz,J=17.4 Hz, 1H), 2.79 (d, /= 15.3 Hz, 1H), 2.63 (d, /= 17.7 Hz, 1H), 2.31 (s,
3H), 2.0 (s, 3H), 1.80 (dd, J;= 12.0 Hz, J;= 15.9 Hz, 1H), 1.58 (g, /= 7.2 Hz, 2H), 0.89 (1, /=
7.2 Hz, 3H), 0.76 (d, J= 6.6 Hz, 3H).
ESI-MS m/z: Caled. for CssHysN:Oy: 661.64. Found (M+H)': 662.3

oooooo

gboooao
gbooood

CoH;CIO, Py,
CH,Cly, 0%, 1h.

CH,CI,(0.3mI)0 O 43(19mg, 0.0364mmo)0 0 000000 O0O00O00O0O0O (6.06ml
, 0.0364mmol)0 0 00O (2.95ml, 0.0364mmoN0 000000000000 O0O0O0
000000000CHCIL,@omNDOOOODOO0.AN KGO OO O O0O0O0000000
0000000000000 0000O000O000O000O00000000000000

000000 (Sio,0Et0AC:MeOH20:1)0 0 000000000000 0063(20.1mg, 85%
yoooo

googoao
Rf: 0.65 (EtOAc:MeOH 5:1).
"H NMR (300 MHz, CDCl3) & 7.39-7.29 (m, 5H), 6.42, (s, 1H), 6.01 (d./J= 1.5 Hz, 1H),
5.92 (d, J= 1.5 Hz, 1H), 5.73 (bs, 1H), 5.24 (t, J= 6.8 Hz, 1H), 4.12-4.08 (m. 3H), 3.66-3.64
(m, 2H), 3.58 (bs, 3H), 3.36 (d, /= 8.7 Hz, 1H), 3.29 (d, J= 12.0 Hz, 1H), 2.98 (dd, J;= 8.1
Hz, J= 18 Hz, 1H), 2.33 (s, 6H), 2.29 (s, 3H), 2.01 (s, 3H), 1.84 (dd, J,= 12.0 Hz, J= 15.9
Hz, 1H). ).
ESI-MS m/z: Caled. for Ca7H3gN4O7: 650.72. Found (M+H)*: 651.2.

gboooaog
gboooad
oooooao
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Me
N—Me
N\/
O =
CN

NH
OJ\rNHz
Me
43

(168)

3-chloropropionyl chioride

Py.CH,Cl,. 1h, 0°C

JP 5008812 B2 2012.8.22

CH,C1,(0.3mI)O O 43(20mg, 0.0338mmo)0 0 OO OCODODO3-0000000000ODODO
O (3.22ml, 0.0338mmol)0 0 OO O (2.73ml, 0.0338mmo)D 000 COODODOOOOOO
OCoOO0O0ODDOOO0O0O0O0O0O0OCcCHSClL,(AomDO O OO OO AN HCIGmDHOD O OO OO OOO
gooobooooooboooooboooooooboobooooboboooobboooobooo
OoOO0OO0OO0ODOO0O00(Sio,0EtOAc:MeOH20:1) 0 0 0 00 0O0O0DOCOOODDODODO64(C20.

5mg, 89%)0 O O O
Doooao

Rf: 0.32 (EtOAc:Hexane 5:1).

'"H NMR (300 MHz, CDCl3) 6.48 (s, 3H), 6.28 (m, 1H), 5.99 (¢, /= 1.2 Hz, 1H), 5.91 (d, J=
1.2 Hz, 1H), 5.86 (bs, 1H), 5.31 (m, 1H), 4.08-4.07 (m, 3H), 3.75 (s, 3H), 3.72-3.53 (m, 5H),
3.39(d, J=8.1 Hz, IH), 3.24 (d, J= 12.0 Hz, 1H), 3.00 (dd, J;= 8.1 Hz, J= 18.0 Hz, 1H),

2.79 (d, J= 13.5 Hz, 1H), 2.50 (t, J= 6.3 Hz, 2H), 2.32 (s, 3H), 2.28 (s, 3H), 2.25 (s, 3H), 2.0

(s, 3H), 1.79 (dd, J= 12.3 Hz, J»= 14.8 Hz, 1H), 0.81 (d, J= 6.3 He, 3H).

ugbogood
ogoooao
gboooog

butyryl chloride

Py.CHiCly, Th, 0°C

CH,CI,(0.3ml)0 O 43(19mg, 0.0364mmo0 D 00O 0O0O00O0O00O0O0OOE3.78ml, O.
0364mmol)TI O O OO (2.95ml, 0.0364mmo)0 00O OODODOOOOOOOOOOODODO
OCoOO0OO0DDOCHCIL,(omHDOOOODOMAN HAIGmMDHOOOOODODDDOOOODOOO
gboboooooogobgoboboboooobobobobobooooobuobobao
0000 (Sio,0 EtOAc:MeOH20:1)0 00 0000000000000 64(19mg, 87%)0 O

od
goooao
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Rf: 0.60 (EtOAc:MeCH 5:1).

'H NMR (300 MHz, CDCl;) 6.50 (s, IH), 5.98 (d, /=1.5Hz, 1H), 591 (d. J= 1.5 Hz, 1H),
5.75 (s,1H), 5.01 (1, /= 6.4 Hz, 1H), 4.10 -4.09 (m, 1H), 4.06 (d, J= 2.1 Hz, 1H). 4.03-4.02
(m, TH), 3.76 (s, 3H), 3.67-3.60 (m, 1H), 3.42-3.35 (m, 2H), 3.29 (d, J= 12.0 Hz. 1H), 3.02
(dd, J;= 7.8 Hz, J»= 17.7 Hz, 1H), 2.79 (d, J= 14.1 Hz. 1H), 2.56 (d, J~ 18.3 Hz. 1H). 2.32
(s, 3H), 2.31 (s, 3H), 2.25 (5, 3H), 1.78 (dd, J= 12.0 Hz, J-= 15.9 Hz, 1H), 1.63 (s. 3H),
1.53-1.46 (m, 2H), 1.28-1.16 (m, 2H), 0.68 (1, J= 7.2 Hz, 3H).

ESI-MS m/z: Calcd. for C32H35N405: 590.67. Found (M+H)": 591 .2.

oooooao
gboooao
gbooood

17h, 23°C

CH,CN/H,0(1.5m1/0.5m1)0 O 50(31.7mg, 0.044mmol)0 0 O O O O O O AgNO5(225mg, 1.32
mmo0 0000000200170 00000000 (omi)00000NaHCOz(10mI)O O
0000000001500 0000000000000000CHCI,(2m)D0 00000
0000000000000 O0000O000000000000000000000000
0000 (Sio,0 EtOAC:MeOH5:1)0 0 0 000000000000 0 66(16mg, 51%)0 0 0
O

ooooo

Rf: 0.26 (EtOACc:MeOH 5:1).

"H NMR (300 MHz, CDCl) § 7.66-7.42 (m, 4H), 7.20 (bs. 1H), 6.44 (s. 1H). 5.97 (b. /= 1.2
Hz, 1H), 5.90 (d, /= 1.2 Hz, 1H). 5.76 (bs, 1H), 5.28 (bs, 1H), 4.54 (bs, 1H), 4.43 {bs. 1H).
4.00 (bs, 1H), 3.68-3.57 (m, 4H), 3.47 (d, J= 3.3 Hz, 1H), 3.40 (d,J=11.7 Hz. 1H). 3.17 (d.
J=6.9 He, 1H), 2.92 (dd, ;= 8.1 Hz, .= 17.7 Hz, 1H), 2.74 (d, J/= 17.1 Hz. 1H), 2.48 (d. J=

18.6 Hz, 1H), 2.32 (s, 6H), 2.28 (s, 3H), 1.99 (s, 3H), 1.76 (dd, J,= 12.0 Hz, J=16.2 Hz,
1H).

ESI-MS m/z: Caled. for Cy7H3sF3N30g: 709. Found (M*-17): 692.3.
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gboooaod

(170) JP 5008812 B2 2012.8.22

AgNOy, CH,CN/H,0
24n, 23°C

CH,CN/H,0(1.5m1/0.5m1)0 O 53(57mg, 0.0828mmol)0 0 0O 0 O O O O AgNO5(650mg, 3.81m
mDOODO0OD0D0000230024000000000 (10mI)0 0000 NaHCO5(10mI)0 O O
000000001500 0000000000000000CHCI,(2mDH)0O0O00O000
0000000000000 000000000000000000000000000
000 (Si0,0 EtOAC:MeOH5:1)0 0 00000000000 000 67(28mg, 50%)0 0 00

goooad

RF: 0.28 (EtOAc:MeOH 10:1).

'"H NMR (300 MHz, CDCl5) d

6.47 (s, 1H), 5.97 (s, 1H), 5.88 (s, 1H), 5.35 (bs, 1H), 4.51 (bs, 1H), 4.41 (bs, 1H), 4.12-4.05
(m, 1H), 4.00 (d, J=2.7 Hz, 1H), 3.77 (s, 3H), 3.64 (bs, 1H), 3.46 (d, /= 3.3 Hz, 1H), 3.34
(d,J= 11.4 Hz, 1H), 3.18 (d, /= 7.5 Hz, 1H), 2.95 (dd, J;= 8.4 Hz, J= 18.3 Hz. 1H), 2.70 (d.
J=15.6 Hz, 1H), 248 (d, J= 17.7 Hz, 1H), 2.28 (s, 3H), 2.27 (s, 3H), 2.26 (s, 3H). 1.98 (s,
3H), 1.68 (dd, J,= 12 Hz, J= 15.6 Hz, 111), 0.86 (d, J= 6.3 Hz, 3H).

ESI-MS my/z: Caled. for C33H37F3N4Oy: 678.66. Found (M*-17): 661.2.

gbooood
ooooao
gboooog

AGNO3, CHyCNMH,0

24k, 23°C

68

CH,CN/H,0(1.5m1/0.5mI)0 O 48(32mg, 0.0529mmol)0 O O O O O O O AgNO5(270mg, 1.58m
mol)D0DO0D0O00D0230024000000000(10m)0 D000 0NaHCOz(10mI)O O O
000000001500 0000000000000000CHCIL,omDIOOO0O00O
0000000000000 O000000000000000000000000000
000 (Si0,0 EtOAC:MeOH5:1)0 D 0 0000000000000 68(18mg, 56%)0 0 OO
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(171) JP 5008812 B2 2012.8.22

ogoooad

Rf: 0.40 (EtQAc:MeOH 5:1).
"H NMR (300 MHz, CDCl5) d 6.50 (s, IH), 595 (d, /= 1.2 Hz, 1H), 5.88 (d, /= 12 Hz, 1H),
5.23(d, /= 6.9 Hz, 1H), 4.45 (d, /= 3.3 Hz, 1H), 4.38 (s, 1H), 4.01 (d, /= 2.4 Hz, 1H), 3.78

~ (m, 1H), 3.77 (s, 3H), 3.41-3.37 (m, 1H), 3.17-3.15 (m, 1H), 2.96 (dd, J;= 7.8 Hz, J;= 18.0
Hz, 1H), 2.70 (d, /= 15.3 Hz, 1H), 2.40 (d, /= 18.0 Hz, 1H), 2.30 (s, 6H), 2.27 (s, 3H), 1.76-
1.65 (m, 1H), 1,35-1.25 (m, 2H), 0.89-0.82 (m, 1H), 0.69 (d, J= 6.6 Hz, 3H), 0.58 (d, /= 6.6

Hz, 3H)

oooooao
gboooao
gbooood

AGNO;, CH1CNH,0
24h, 23 °C

CH,CN/H,0(1.5m1/0.5m1)0O O 51(27mg, 0.04mmol)O O 0O O O O O O AgNO5(204mg, 1.19mmo
DOODODO0OO0O0OO0OD0230 024000000000 om)O00O0O0O0NaHCOg(1OmDHO OO O
O000D0001000000000000000000CHCI,C2ompDOOOOOODOO
oo0oo0ooDoODOoOO000DO0O0o0oooo0Ooo0DoDDoODO0O00DO0DO0o0o0DoDoDooDoOoDoDoOoDOooDooOg
OO0 (Sio,0 EtOAc:MeOH5:1)0 0 000 O0OO0OOOOODOOOeE9(10mg, 38%)0 O OO
ooooao

Rf: 0.38 (EtOAc:MeOH 5:1),

'"HNMR (300 MHz, CDCl3)d 6.48 5, 1H), 6.16 (bs, 1H), 5.98 (d, J= 1.5 Hz, 1H), 5.89 (d, /=
1.5 He, 1H), 5.33 (t, J= 6.0 Hz, 1H), 4.50 (m, 1H), 4.40 (m, 1H), 4.11-4.09 (m, 1H), 4.00 (d,
J=2.6Hz, 1H), 3.78 (s, 3H), 3.41-3.32 (m, 3H), 3.18 (d, J= 8.4 Hz, 1H), 2.94 (dd, J,= 8.4
Hz, J= 183 Hz, 1H), 2.70 (4, J- i4.4 Hz, 1H), 4.45 (d, J= 18.3 Hz, 1H), 2.31 (s, 3H),2.28
(s, 3H), 2.27 (s, 3H), 2.04 (s, 3H), 2.00-1.86 (m, 3H), 1.73 (m, 1H), 0.87 (d, J= 6.3 Hz, 6H).
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(172) JP 5008812 B2 2012.8.22

AgNOj;, CH3CN/H,0
24h, 23°C

63 70

CH,CN/H,0(1.5m1/0.5m1)0 O 63(15mg, 0.023mmol)0 0 0 0 O O O O AgNO5(118mg, 0.691m
mol)D0DO0D0O00D0230024000000000(10m)0 000 0NaHCOz(10mI)O O O
000000001500 0000000000000000CHCI,omD)IOOO0O000O
00000O000000000000000000000000000000000000
000 (Si0,0 EtOAC:MeOH5:1)0 00 0D 00000000000 70(20.1mg, 85%)0 O O
O

ooooo

Rf: 0.43 (EtOAc:MeOH 5:1),
'"H NMR (300 MHz, CDCl3) d 7.38-7.28 (m, 5H), 6.48 (s, 1H), 5.98 (d, J=1.5 Hz, 1H), 5.91
(d, /1.5 Hz, 1H), 5.75 (bs, 1H), 5.38 (brd, 1H), 5.30 (bs, 1H), 4.53 (m, 1H), 4.42 (m, 1H),
4.02 (d, /=2.7 Hz, 1H), 3.78-3.65 (m, 5H), 3.46-3.40 (m, 2H), 3.17 (d, /=7.8 Hz, 1H), 2.94
(dd, J;=7.8 Hz, J>=17.7 Hz, 1H), 2.73 (d, /~16.8 Hz, 1H), 2.45 (d, /=18.0 Hz, 1H), 2.31 (s,
6H), 2.28 (s, 3H), 1.97 (s, 3H), 1.77 (dd, J;=12.0 Hz, J»=15.3 Hz, 1H).

goooogao

ogoooao
gobooog

AgNO;.. CH;,CN(HQO
24h, 23 °C

CH,CN/H,0(1.5m1/0.5m1)0 O 65(25mg, 0.042mol)0 0 O O O O O O AgNO5(215.56mg, 1.26
ommol)D 0 0000002300240 00000000 (10mi)0 00 OO NaHCO5(10mI)O O
000000000150000000000000000000CHCI,2omDOO0O0O
0000000000000 0000000000000000O000N0N0oNoNoonoon
0000 (Si0,0Et0AC:MeOH5:2) 0 0 0 0000000000000 71(16mg, 65%)0 O O
O
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(173) JP 5008812 B2 2012.8.22

ogoooad

Rf: 0.0.5 (EtOAc:MeOH 5:2).

'H NMR (300 MHz, CDCl) d 6.50 (s, 1H), 5.95 (d, J=1.5 Hz, 1H), 5.78 (s, 1H), 5.19 (bs,
1H), 4.45 (4, J=3.3 Hz, 1H), 4.37 (bs, 1H), 4.11 (brd, J~4.8 Hz, 1H), 4.01 (d, .J=2.1 Hz, 1H),
3.76 (s, 1H), 3.71-3.69 (m, 1H), 3.49-3.35 (m, 1H), 3.24 (d, J=13.5 Hz, 1H), 3.15 (d, J=9.3
Hz, 1H), 2.95 (dd, J/=8.1 Hz, J,=17.7 Hz, 1H), 2.70 (d. J=15.6 Hz, 1H), 2.40 (d, J/~13.0 Hz,

1H), 2.31 (s, 3H), 2.29 (s, 3H), 2.26 (5, 3H), 1.96 (s, 3H), 1.75-1.66 (m, IH), 1.52-1.17 (m,
2H), 0.66 (t, J=7.2 Hz, 3H).

oooooao
gboooao
ugboogood

CgHgCIO, py
— N
CH,Cl, 0°C. 1h

CH,CI,(0.3mL)0 0 45(35mg, 0.0672mmo)0 00 0000000000000 0O0000(
11.58u 1, 0.0672mmol)0 0 0 0 O (5.43u 1, 0.0672mmol)0 0000000000000
1.5000000000000CHCI,(omL)DOO0O000.INHCIGNL)O OO 000000
ONa,SO0,0 0000000000000 0000000000000000000000
000000 (SI0LO0HexdJO0OO0002:10000000000)I00000000000
00000 72(30mg, 68%)0 0 00

Doooo

Rf: 0.51 (ethyl acetate:MeOH 10:1).

"H NMR (300 MHz, CDCl;) & 7.23-7.12 (m, 3H), 7.05-7.00 (m., 2H). 5.97 (d. /= 1.2 Hz.
1H), 5.91 (d, /= 1.2 Hz, 1H), 5.73 (s, 1H), 5.04 (brt, 1 H), 4.08 (d, J= 2.4 Hz. IH). 4.02 (bs.
1H), 4.00 (d, /= 2.4 Hz, 1H), 3.58 (dd, J;= 4.5 Hz, J>= 13.8 Hz, 1H), 3.47 (bs, 3H). 3.33 (d.
J/=7.5Hz, IH), 3.29 (d¢, /= 2.7 Hz, J>= 11,7 Hz, 1H), 3.00 (dd, J;= 7.8 Hz.J= 18.3 Hz.
JH), 2.79 (d, /= 14.1 Hz, 1H), 2.58-2.50 (m, 3H), 2.32 (s, 3H), 2.29 (s. 3H), 2.03 (s, 3H),
2.01 (s, 3H), 1.94-1.76 (m, 4H).

ESI-MS m/z: Calcd. for C37HaoNsO: 652,7. Found (M+Na)™: 675.3.
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(174) JP 5008812 B2 2012.8.22

phenyl acetyl chloride, py
CH,Cly, 0°C. 1h

N—Me

CH,CI1,(0.3mL)0 O 45(45mg, 0.0576mmo)0 00 0000000000000 O0000O0 (7.
61p 1, 0.0576mmo)0 0 000 (4.6u 1, 0.0576mmol)J 00 0000000000010
00000000000 CHCIL,(omL)O OO0 O0.IN HCIGNL)O OO0 0000000 Na,
$0,000000000000000000000000000000000000000
0000 (Sio,0Hex0 00 0D003:100Hexd 00 00D01:4000)1 00000000
0000000 73(25.8mg, 70%)0 0 0O

Doooao

Rf: 0.5 (Hex:ethyl acetate:MeOH 5:10:2),

"H NMR (300 MHz, CDCl3) § 7.18-7.17 (m, 3H), 6.85 (bs, 2H), 6.54 (s, 1H), 5.89 (d, J=
1.5Hz, 1H), 5.83 (d, /= 1.5 Hz, 1H), 5.76 (s, 1H), 5.08 (bs, 1H), 4.12 (d, J= 2.1 Hz, 1H),
4.09 (d,/=2.1 He, 1H), 3.98 (bs, 1H), 3.73 (s, 3H), 3.51-3.46 (m, 2H), 3.35 (d, /= §.4 Hz,
1H), 3.25 (dt, Jy= 2.7 Hz, J7= 12.0 Hz, 1H), 3.03 (d, J= 8.7 Hz, 1H), 3.02-2.94 (m, 2H), 2.75
(d,J=16.8 Hz, 1H), 2.63 (d, J= 18.0 Hz, IH), 2.35 (s, 3H), 2.30 (s, 3H). 2.22 (5. 319, 1.98
(s, 3H), 1.80 (dd, J;= 12.0 Hz, J:= 16.2 Hz, 1H).
ESI-MS mv/z: Caled. for C36H3gN.O7: 638.7. Found (M+1)*: 639.2.

oooooao

ogoooao
gobooog

propionyl chloride, py
CH.Cl,, 0°C, 1h

N—=Me

CH,C1,(0.3mL)O O 45(30mg, 0.057emmol)D DO O0ODODOODOOOOOOCOOODOGI,
0.0576mmo)0 0 OO0 4.6p 1, 0O.057emmo)D 00 O0DODOOOOOOOODOI00ODODOO
OCOO0OD0DDOCHCI,(omL)OD OO ODOAN HCIGmL)OD OO OO DODD O 0O Nayso,O0 O
gboboooooogobgoboboboooobobobobobooooobuobobao
(Sio,0HexO OO ODOOG:100Hex0 0 00001:10000000000)00000
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(175) JP 5008812 B2 2012.8.22

0000000000 74(23mg, 70%)0 00 O
Doooao

Rf: 0.59 ((Hex:ethyl acetate:MeOH 5:10:2),

'"H NMR (300 MHz, CDCly) 3 6.50 (s,1H), 5.97 (d, J= 1.2 Hz, 1H), 5.91 (d, /= 1.2 Hz, 1H),
5.76 (s, 1H), 5.00 (3, 1H), 4.09 (d, /= 1.2 Hz, 1H), 4.04 (bs, 2H), 3.74 (s, 3H), 3.62 (dd, J;=
6.6 Hz, J;=13.2 Hz, 1H), 3.43 (bs, 1H), 3.37 (d, /= 8.4 Hz, 1H), 3.29 (d, J~ 12.0 Hz, 1H),
3.02 (dd, J;= 8.1 Hz, J>= 18.3 Hz, 1H), 2.80 (d, J= 14.4 Hz, 1H), 2.55 (d, J= 18.0 Hz, 1H),

2.31 (s, 3H), 2.24 (s, 3H), 2.00 (s, 3H). 1.78 (dd, J;= 12.0 Rz, J= 15.6 Hz, 1H), 1.64-1.50
(m, 2H), 0.70 (t,J= 7.8 Hz, 3H).
ESI-MS m/z: Caled. for Cy;HieN4O1: 576.6. Found (M+1)": 577.2.
OoOoogoogao

gboooao
ugbogood

myristoyl chloride, py
CHClz, 0°C, 1h

N—Me

CH,CI,(0.25mL)0 O 45(15mg, 0.0288mmoN0 0000 0000000000000 (7.83
pl, 0.0288mmol)J 0O 00 (2.3u 1, 0.0288mmol)J 000 0000000000100
0000000000 CHCI,@omL)O OO0 DO0O0.IN HCI(GnL)O 0 000 00 0 0 O NaySO
,L000000000000000000000000000000000000000

000 (Sio,0Hex0 00 O00D06:100Hexd 00 0001:1000)0000000000
000000 75@5mg, 71%)0 00 O
ooooo

Rf: 0.65 (Hex:ethy acetate:MeOH 10:10:1).

'"H NMR (300 MHz, CDCl;) §6.49 (s, 1H), 5.97 (d, /= 1.2 Hz, 1H), 5.91 (d, /= 1.2 Hz, 1H),
5.72 (s, 1H), 4.99 (t, 1H), 4.09 (d, /= 1.5 Hz, 1H), 4.05 (d, J= 1.5 Hz, 1H), 4.02 (bs, 1H),
3.76 (s, 3H), 3.61-3.59 (m, 1H), 3.39 (bs, 1H),3.35 (d, /= 7.8 Hz, 1H), 3.29(d, J= 12.3 Hz,
1H), 3.04 (dd, J;= 8.1 Hz, J= 18.3 Hz, 1H), 2.78 (4, /= 15.6 Hz, 1H), 2.55 (d, /= 18.3 Hz,
1H), 2.32 (s, 6H), 2.25 (s, 3H), 1.99 (5, 3H), 1.78 (dd, J;= 12.3 Hz, Jy= 15.0 Hz, 1H), 1.25-
1.24 (m, 12H), 0.87 {d, J= 6.0 Hz, 3H).

ESI-MS mv/z: Caled. for CooHsgN4O7; 730.9. Found (M+1)": 731.4.
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(176) JP 5008812 B2 2012.8.22

gboooaod

N Me stearoyl chloride, py -

N\/l/ CH,Cly, 0°C, h

N

OASCHz)m

45 76 10
CH,C1,(0.25mL)0 O 45(15mg, 0.0288mmo)D 000D DODOOOOOOODOCOOOD .7y

1, 0.0288mmoD)0 0O OO @.3pl, 0.0288mmoH0 0D 000D ODODOOOODOLI000
OCoOO0O0OD0OO0OO0OO00OCHSCIL,(omL)O D DO OO O0.IN HCIGmL)OD OO DO O OO O O O NaySo,
0o0ooooooobob o000 oooooDooboDoooboooooOoan
OO0, 0HexD0 00000310 0Hex0 000001100 0)00000000000O0
00000 76(6ng, 70%)0 0 0 O

ooooao

Rf: 0.46 (Hex:ethyl acetate:MeQH 10:10:1).

"HNMR NMR (300 MHz, CDCl;) 5 6.49 (s, 1H), 5.98 (d, J= 1.5 Hz, 1H), 591 (d, J~ 1.5 20
Hz, 1H), 5.73 (s, 1H), 4.99 (t, J= 5.7 Hz, 1H), 4.09 (d, /- 1.8 Hz, 1H), 4.05 (d, J= 2.4 Hz,

1H), 4.01 (bs, 1H), 3.76 (s, 3H), 3.61-3.59 (m, 1H), 3.38 (bs, 1H), 3.36 (d, J= 7.2 Hz, 1H),

3.28(d, /= 12.0 Hz, 1H), 3.03 (dd, J;= 7.8 Hz, J;= 18.3 Hz, 1H), .78 (d, J= 15.9 Hz, 1H),

2.57(d, J= 18.3 Hz, 1H), 2.32 (s, 3H), 2.31 (s, 3H), 2.24 (s, 3H), 1.99 (s, 3H), 1.77 (3d, J,=

11.7 Hz, J7= 15.6 Hz, 1H), 1.25-1.24 (m, 16H), 0.87 (d, J= 6.3 Hz, 3H).

ES1-MS mv/z: Caled. for CagHggN4Or: 786.4. Found (M+22)*: 809.5,

ugboogood 30
goooao
gboooaog

hexanoyichloride, py
CH,CkL, 0°C,1.5h

40

CH,CI,,(0.3mL)0 O 45(31mg, 0.0595mmol)0 0 0 0000000000000 00 (8.32u
1, 0.0595mmoN0 0 000 (4.8u 1, 0.0595mmoN0 0000000000000 1.500
000000000 0CHCI,(omL)O 00 00 0.1IN HCI(GmL)O 00000 00 0 O NaySO
L000000000000000000000000000000000000000
000 (Sio,0Hexd 0O O0D03:20000000000)I0000000000000
00 77(26mg, 70%)0 0 0O

Doooao



(177) JP 5008812 B2 2012.8.22

Rf: 0.65 (ethyl acetate MeOH 10:1).
"H NMR (300 MHz, CDCly) & 6.50 (s, 1H), 5.98 (d,J=1.5 ﬁz, 1H), 5.91 (d, /= 1.5 Hz, 1H),
5.74 (s, 1H), 5.00 (1, /= 5.4 Hz, 1H), 4.09 (d, /= 2.7 Hz, 1H), 4.05 (d, J= 2.4 Hz, 1H), 4.01
(bs, 1H), 3.76 (s, 3H), 3.61-3.58 (m, 1H), 3.02 (dd, J,= 8.1 Hz, J>= 18.3 Hz, 1H), 2.78 (d, J=
14.4 Hz, 1H), 2.56 (d, /= 18.3 Hz, 1H), 2.31 (s, 6H), 2.25 (s, 3H), 2.00 (s, 3H), 1.78 (dd, Ji=
12.0 Hz, J= 15.9 Hz, 1H), 1.53-1.40 (m, 2H), 1.29-1.12 (m, 4H), 1.07-0.97 (m, 2H), 0.81 (t,
J=175 Hz, 3H). | 10
ESI-MS m/z: Caled. for C3¢HayN,O;: 618.7. Found (M+1)*: 619.3.
gpboooo

oooao
ugboogood

O

propionyl chioride, py
CHoCly, 0°C, 1h

20

45 78

CH,CI,,(0.3mL)0 0 45(20mg, 0.0384mmol)0 000000 O trans-0 0000000 O (3.

68y 1, 0.0384mmol)0 00 00O (3.1 1, 0.0384mmol)0 0000000000000 10
00000000000 CHCL,AOoML)O OO0 00.IN HCIGNL)D 000000000 Na,

s0,0 0000000000000 0000000000000000000000000
0000 (i0L0HexdJO0OO0DO004:10000000000)I000000000000 30
000 78(16mg, 71%)0 0 O O

Doooao

Rf: 0.55 (ethyl acetate:MeOQH 5:1).

'H NMR (300 MHz, CDCl3) 8 6.50-6.40 (m. 1H). 6.46 (s, 1H), 5.97 (d. J= 1.5 Hz, TH), .91

(d, /= 1.5 Hz, 1H), 5.77 (5, 1H), 5.08 (bst, 1H), 4.10 (d, J= 1.5 Hz, 1H). 4.05 (m. 2H). 3.78

(s, 3H), 3.67 (bs, 1H), 3.42-3.29 (m, 3H), 3.04 (dd, J,= 8.1 Hz,J= 183 Hz, 1H), 2.78 (d, /=

15.3 Hz, 1H), 2.53 (d, /= 18.3 Hz, 1H), 2.32 (s, 3H), 2.26 (s, 3H), 1.98 (s, 3H). 1.79 (dd J=

12.0 Hz, J= 15.6 Hz, 1H), 1,70 (dd, J;= 1.2 Hz, J= 6.6 Hz, 3H), 40
ESI-MS m/z: Caled. for C3;HasN,O5: 588.6. Found (M+1)": 589.3.

gbooooao
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(178) JP 5008812 B2 2012.8.22

Cbz-L-valOH, DCI
CH,Cly, 1, 16h

CH,CI1,(0.5mL)0 O 45(50mg, 0.096mmol)0 0 0 O O O O O Cbz-L-Val-0H(24.12mg, 0.096m
mDIODODD0DO00DO00O00O00O0(8.7mg, 0.115mmo)0 0000000000000 16
0000000000000 00CHCl,(I5m)0 000 00.1N Hel(omL)OD O 00000
000ONa,S0,0 0000000000000 000000000000000000000
00000000 (Sio,0Hex:EtOAc4:1)0 00 0000000000000 79(25mg, 34%
yoooo

0oooo

Rf: 0.7 (EtOAc:MeOH 5:1).

"H NMR (300 MHz, CDCl;) § 7.33-7.28 (m, SH), 6.45 (s, 1H), 5.96 (s, 1H), 5.90 (bs, 1H),
5.82 (s, 1H), 5.53 (bs, 1H), 5.09 (bs, 1H), 5.05 (d, /=~ 3.3 Hz, 2H), 4.16 (bs, 1H), 4.09 (d, J=
2.4 Hz, 1H), 4.02 (bs, 1H), 3.75 (s, 3H), 3.74 (m, 1H), 3.37-3.35 (m, 2H), 3.26-3.21 (m, 3H),
3.00 (ad, Ji= 8.1 Hz, J~ 18.3 Hz, 1H), 2.77 (d, /= 15.6 Hz, 1H), 2.55 (d, J= 18.0 He, 1H),
2.30 (s, 3H), 2.27 (s, 3H), 2.25 (5, 3H), 1.98 (s, 3H), 1.70-1.66 (m, 11), 0.65 (d, J= 6.6 Hz,
3H). '

ESI-MS m/z: Caled. for C4;HsNs0y: 753.8. Found (M+1)": 754.2.

ugbogood
goooao
gboooaog

AQN03

CH3CNMH,0
i, 24 h

CH3CN/H,0(1.5mL/0.5mL)0O O 72(18mg, 0.0275mmol)0 O 0O O O O O O AgNO5(140.5mg, 0.8
2immoN)0 0 000CC00O0OD0ODO2300240 00000000000 @omL)0 00O 0O O NaHCO
somL) 0 0000000000000 0000000ODODDOO0O0D0OO0OOCHCI,(20mL
YDOODO0O0OoooooOoODoOoOO0oO0oO0ONaSo,000000000000000D00OO0OD

OO0O0Oo0O0O0O0O0O0O0O0O0O000O0O000O0CESio0OEtoAc:MeOHIO-1)O OO OO OODOO
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00000O00D080(d3mg, 74%)0 0 O O
Doooao

RE: 0.37 (EtOAC:MeOH 5:1).
'HNMR (300 MHz, CDCl:) 8 7.23-7.11 (m, 3H), 7.06-7.01 (m, 2H), 6.43 (s, 1H), 5.95 (d, J=
1.2 Hz, 1H), 5.88 (4, J= 1.2 Hz, 1H), 5.71 (bs, 1H), 5.19 (bs, 1H), 4.45 (d, J= 3.0 Hz, 1H),
4.37 (bs, 1H), 4.02-3.96 (m, 1H), 3.75-3.68 (m, 2H), 3.48 (s, 3H), 3.41-3.36 (m, 2H), 3.28-
3.24 (m, 1H), 3.15 (d, J= 7.5 Hz, 1H), 3.01-2.88 (m, 2H), 2.70 (d, J= 15.9 Hz, 1H), 2.57-2.51
(m, 2H), 2.31 (s, 3H), 2.27 (s, 3H), 2.00 (s, 6H), 1.77-1.68 (m, 1H).
ESI-MS m/z: Caled. for CagHayN;Oy: 643.3. Found (M- 17)': 626.2.

gbooobooog
goooad
ugbogood

Ag NO;

CH3CN/HA0
H,24h

CH5CN/H,0(1.5mL/1mL)0 O 73(23mg, 0.036mmol)0 O O O O O O O AgNO5(183mg, 1.08mmol
)ODODD0DO000000020024000000000000 @omb)O OO O O NaHCO5(10mL
yooooooooooooOooooooooooOoooOoooOoaoaocHCI,(20mL)O O
oooboooooobDooooboNa,So,0 000000 ooocooooocoooboodd
OoOO0O0ODDOO0OO0O0O0O0O00D0D0OOD (Si0,0 EtOACc:MeOH5:10 O MeOHD O O )H)O0 OO0 OO
00000000000 B81(9-3mg, 41%)0 0 0O O
ooo0ooao

Rf: 0.3 (EtOAc:MeOH 5:1).

'HNMR (300 MHz, CDCl3) § 7.17-7.13 (m, 3H), 6.85 {m, 2H), 6.54 (s, 1H), 5.90 (d, J= 1.5

Hz, 1H), 5.84 (d, /= 1.5 Hz, 1H), 5.22 (m, 1H), 4.43 (bs, 1H), 4.39 (d, /= 2.4 Hz, 1H), 4.00

(d, /= 2.4 Hz, 1H), 3.71 (s, 3H), 3.64-3.29 (m, 2H), 3.16 (d, J= 8.7 Hz, 1H). 2.98-2.88 (m,

3H),2.67 (d, J= 14.8 Hz, 1H), 2.45 (d, J= 18.3 Hz, 1H), 2.33 (5, 3H), 2.28 (5, 3H), 2.22 (s,

3H), 1.97 (s, 3H), 1.68 (dd, J,= 12.8 Hz, J= 14.7 Hz, 1H).

ESI-MS m/z: Caled. for C3sH3oN305: 629.7. Found (M*- OH): 612.3.
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AQN03

CH4CN/H,0
i, 24 h

CH5CN/H,0(1.5mL/1mL)0 O 74(20mg, 0.0346mmol)0 0 0 0O 0 O O O AgNO5(176.6mg, 1.04m

mol)[
omL)O
ooo
ooo
oono
ooo

O

u
O
g
t
O

0000000020020 00000000000(10m)0 000 0 NaHCO5(1
00000000000000000000000000000CH,CI,(20mL)0
00000000000O0NayS0,0000000000000000000000
0000000000000 0(Sio,0Et0Ac:MeOH1:1)0 0000000000
0 82(12.9mg, 66%)0 0 O O

0

Rf: 0.3 (EtOAc:MeQH 5:1).

"H NMR (300 MHz, CDCl3) 5 6.50 (s, 1H), 5.95 (d, J= 1.2 Hz, 1H), 5.89 (d, J= 1.2 Hz, 1H),
5.19(d, 1H), 4.46 (d, J= 3.0 Hz, 1H), 4.38 (d, J= 1.8 Hz, 1H), 4.00 (d, J= 2.1 Hz, 1H), 3.74
(s, 3H), 3.70-3.66 (m, 1H), 3.38 (dt, J;= 2.7 Hz, J;= 13.2 Hz, 1H), 3.25 (d, J= 13.8 Hz, 1H),
3.16 (d, J= 7.5 Hz, 1H), 2.96 (dd, J;= 7.2 Hz, J;= 17.7 Hz, 1H), 2.71 (d, J= 15.6 Hz, 1H),
2.40 (d, J- 18.0 Hz, 1H), 2.30 (s, 3H), 2.29 (s, 3H), 2.24 (s, 3H), 1.97 (s, 3H), 1.71 (dd, J)=
11.7 Hz, J= 15.3 Hz, 1H), 1.60-1.48 (m, 2H), 0.67 (t, J= 7.5 Hz, 3H).

ESI-MS m/z: Caled. for C30Hy;N3Og: 567.6. Found (M- 17)": 550.2.

ugbogood
goooao
gboooaog

AQN03

CHRCNH,0
i, 24 h

CHZCN/H,0(1.5mL/1mL)0 O 77(14mg, 0.0226mmol)0 0 0 0 O O O O AgNO5(115.3mg, 0.68m
mDOOOO0D0D0000020024000000000000 (20mL)0 0 0 0 O NaHCO5(L
om0 0000000000000 00000000000000000CH,Cl,(5mL)0
0000000000 000000Na,S0,0000000000000000000000
000000000000 0000O00(Sio,0EtoAc:MeOH5:1)0 0000000000
00000 83(9mg, 65%)0 0 O 0O
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(181) JP 5008812 B2 2012.8.22

Rf: 0.25 (FtOAc:McOH 5:1).

"H NMR (300 MHz, CDCl3) 8 6.50 (s, 1H), 5.96 (d, J- 1.5 Hz, 1H), 5.89 (4, J= 1.5 Hz, 1H),
5.73 (bs, 1H), 4.44 (d, J= 3.6 Hz, 1H), 4.37 (s, 1H), 4.01 (d, J= 2.4 Hz, 1H), 3.77 (s, 3H),
3.73-3.64 (m, 1H), 3.39 (dt, J;= 3.0 Hz, J;= 9.3 Hz, 1H), 3.22 (d, J= 14.5 Hz, 1H), 3.16 (d,
J=1.5 Hz, 1H), 2.95 (dd, J;= 8.1 Hz, J»= 17.4 Hz, 1H), 2.70 (d, J= 14.5 Hz, 1H), 2.41 (d, J=
1833 Hz, TH), 2.30 (s, 3H), 2.29 (s, 3H), 2.25 (5, 3H), 1.96 (s, 3H), 1.71 (dd, J;= 12.0 Hz, J=
15.6 Hz, 1H), 1.48-1.46 (m, 2H), 1.24-1.10 (m, 4H), 1.00-0.95 (m, 2H), 0.80 (t, J= 7.2 Hz,

3H).

ESI-MS m/z: Caled. for Cs3Ha3N305: 609.7. Found (M-17)": $92.3.

oooooao
goooad
ugbogood

AgNO,

CH;CN/,0
M, 24h

Y

CH5CN/H,0(1.5mL/1mL)0 O 78(15mg, 0.025mmol)0 O O O O O O O AgNO5(130mg, 0.764mmo

DO
L)O
00
00
00
00

0

Oo0oo0ogao
O 0oo0oogao

O

O

g
u
O
g
a

000000230020 00000000000(0mL)0 0000 NaHCO;(10m
0000000000000 00000000000000CH,Cl,(15mL)0 0
000D0000000ONa,S0,0 00 0000000000000000000
000000000000 (Sio,0Et0AcO O EtOAc:MeOH1:10 0 0)0 00 0O
000000 84(10mg, 71%)0 0 0O

Rf: 0.19 (FOAc:MeOH 5:1),

'H NMR (300 MHz, CDCl;) & 6.49 (s, 1H), 6.47-6.37 (m, 1H), 5.94 (d, J= 1.5 Hz, 1H), 5.88
(d, /= 1.5 Hz, 1H), 5.77 (bs, 1H), 5.26 (d, J= 5.7 Hz, 1H),4.93 (d, /= 14.7 Hz, 1H), 4.48 (d,
J=11.1 Hz, 1H), 4.38 (4, /= 2.7 Hz, 1H), 4.02 ((d, /= 2.1 Hz, 1H), 3.79 (s, 3H). 3.76-3.72
(m, 1H), 3.42 (dt, J;/= 2.7 Hz, J>= 12.0 Hz, 1H), 3.28 (d, J= 13.2 Hz, 1H), 3.15 (d, J= 6.6 Hz,
1H), 2.96 (dd, J/= 8.7 Hz, J= 18.0 Hz, 1H), 2.70 (d, J= 15.0 Hz, 1H), 2.38 (d, J= 18.0 Hz,
1H), 2.30 (s, 3H), 2.28 (s, 3H), 1.95 (s, 3H), 1.72 (dd, Jy= 12.3 Hz, J»= 17.4 Hz, 1H), 1.98
(dd, J;= 1.5 Hz, J= 6.9 Hz, 3H).

ESI-MS m/z: Caled. for Cs)Hi;N;O: 579.6. Found (M-17)": 562.3.
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oooDoo
ooooao
oooooao

CaHsCIO, py
—_——
CHoCl,. 0°C, 1h

CH,CI,(0.3mL)0 O 43(25mg, 0.422mmo)0 0000000000 O0OOOOOOOOOC(s
27p 1, 0.422mmo)0 0 000 (3-41p 1, 0422emo) D 00000 O0DOOOOOODO L0
OO0O0O0D00OO0D0OOD0DOCHCIL,(OmL)O O OO O O0.AN HCIGBGmL) O O O OO O OO O 0O Nay
so,0000O00O0O0O0O0O0O0OoOO0DOoOoO0DO0oOoOoU0OoOoDOODODUOOOD0OODODO0DODOOO
0000 (Si0,0 Hex:EtOAc4:10 D EtOACO 00 )0 D0 OO OO DOODOD0OO0DODOOD 85(30
mg, 68%)0 O O O

ooooao

Rf: 0.54 (FtOAcMeOH 10:1).

'H NMR (300 MHz, CDCl3) 3 7.28-7.14 (m, 5H), 6.45 (s, IH), 6.07 (brd, 1H), 5.99 (d, J=
1.2 Hz, 1H), 5.90 (d, J= 1.2 Hz, 1H), 5.88 (s, 1H), 5.31 (brt, 1H), 4.09-4.06 (m, 3H), 3.80-
3.75 (m, 1H), 3.73 (s, 3H), 3.57-3.51 (m, 2H), 3.38 (d, J= 7.5 Hz, 1H), 3.24 (m, 1H), 3.00
(dd, J;= 8.4 Hz, J;= 18.0 Hz, 1H), 2.89-2.85 (m, 2H), 2.79 (d, J= 16.5 Hz, 1H), 2.61 (d, J=
18.0 Hz, 1H), 2.31 (s, 3H), 2.28 (s, 3H), 2.2 (s, 3H), 2.00 (5, 3H), 1.79 (dd, J;= 12.3 Hz, J=
16.2 Hz, 1H), 0.72 (d, J= 6.6 Hz, 3H). '

ESI-MS m/z: Caled. for CgHsNsOg: 723.8. Found (M+23)": 746.3.
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N\/fl‘J)‘Me hexanoyl chloride, py
CHyCl,, 0°C, th

CH,CI,,(0.25mL)0 O 43(20mg, 0.0338mmoN)0 D000 0000000000000 (4.72
g1, 0.0338mmol)0 0 000 (2.73u I, 0.0338mmo)0 000000000 O0O000100
000000000 0CHC IO 0000 0.4IN HClGnmL)D 00000 00 0 O NaySo
,L0000000000000000000000000000000000000000
000 (Si0,0 Hex:EtOACc1:10 DEtOACO 0 0 )0 00000000000 000 O 86(10mg
, 430000

Doooao

Rf: 0.74 (EtOAc:MeOH 10:1).

"H NMR (300 MHz, CDCL) 3 6.47 (s, 1H), 6.12 (brd, 1H), 6.00 (d, J= 1.2 Hz, 1H), 5.91 (d,
/= 1.2 Hz, 1H), 5.30 (m, 1H), 4.09-3.99 (m, 3H), 3.84-3.82 (m, 1H), 3.75 (s, 3H), 3.57-3.55
(m, 2H), 3.39 (d, J= 6.9 Hz, 1H), 3.24 (d, /= 12.0 Hz, 1H), 3.04 (dd, J;= 9.0 Hz, J»= 18.3
Hz, 1H), 2.77 (d, /= 115.3Hz, 1H), 2.63 (d, /= 18.0 Hz, 1H), 2.32 (s, 3H), 2.28 (s, 3H), 2.25
(s, 3H), 2.00 (s, 3H), 1.80 (dd, J;= 11.7 Hz, J>= 15.6 Hz, 1H), 1.55-1.50 (m, 2H), 1.30-1.22
(m, 6H), 0.87 (t, /= 6.9 Hz, 3H), 0.75 (d, J= 6.6 Hz, 3H).

ESI-MS m/z: Caled. for C37Ha7N;s0y: 689.8. Found (M+1)*: 690.3.

gbooood
ooooao
gbooobooog

N—Me phenyl acetyl chloride, py
CH,Cl,, 0°C, 1h

eN

CH,C1,(0.4mL)0 O 43(33mg, 0.055/mmo)D 000 0ODODOODOOOOOODODOODOD (.
36p 1, 0.0557mmo)D OO DO DO 4.5u 1, 0.0557mmo)O0 0O O O0O0O0OOOODOOCDOALO
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OO0O0O0O0OO0O0O0O0O0DOCHCIL,(1omL)O O OO O O0.AIN HCIGGmL)YOD O O OO O 00O O 0 Nay
so,00000000ooooboboooboboooooboobooooobooooboooooonn

OO00D0 (Si0,0 Hex:EtOAC2: )OO DD DOOOODOO0O0OODODODS87(A3mg, 32%)0 O O
O

ugbodaod

Rf: 0.63 (Hex:EtOAc:MeOH 5:10:2).
'H NMR (300 MHz, CDCl5) 8 7.37-7.20 (m, 5H), 6.26 (5, 1H), 6.14 (d, J= 6.6 Hz, 1H), 5.98
(d,J/=12Hz, 1H), 5.83 (s, 1H), 5.27 (1, J= 6.2 Hz, 1H), 4.11 (d, /= 2.1 Hz, 1H), 4.07 (d, J=

10
3.0 Hz, 1H), 4.04 (s, 1H), 3.86-3.81 (m, 1H), 3.70 (s, 3H), 3.54-3.53 (m, 2H). 3.44 (bs, 2H),
3.36 (d, )= 8.1 Hz, 1H}, 3.22 (d1, J,= 2.7 Hz, J>= 12.0 Hz, 1H), 2.93 (dd, J= 72 Hz, J~
18.3 Hz, 1H), 2.77 (d, J= 14.4 Hz, 1H), 2.59 (d, J= 18.0 Hz, 1H), 2.31 (s, 3H), 2.26 (s, 3H),
2.17 (s, 3H), 2.01 (s, 3H), 1.78 (dd, Jy= 10.8 Hz, J>= 15.6 Hz, 1H), 0.65 (d, /= 6.3 Hz, 1H).
ESI-MS my/z: Caled. for CasHaaNsOg: 709.8. Found (M+1)": 710.3.
ogooooao
ooooao
ogooooad 20
propiony! chloride, py
CH-Ch, 0°C, 1h
43 88 30

CH,CI,(0.3mL)0 0 43(30mg, 0.05mmol)0 0000000000000 0000 (4.40u 1,
0.05mmoO0 00 0O (4.04p 1, 0.05mmoN0 000000000000 O01000000O
000000CH,Cl,(15mL)0 000 0 0.1IN HCl(IomL)O 000000 00 0 NaySo,0 0 0
000000000000 D0O0O0O0OO0O0O0OO0OO0O0OO0O0O0O0O0D0OOOO0OOOOOOoOaon(s
10,0 Hex:EtOAc1:10 O EtOACO 0 0)0 000000000000 00 O 88(18mg, 56%)0
000

Doooo
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Rf: 0.49 (Hex:EtOAc:MeOH 1:10:2).

"H NMR (300 MHz, CDCl5) § 6.46 (s, 1H), 6.16 (brd, 1H), 5.99 (d, &= 1.2 Hz, 1H), 5.95 (s,
1H), 5.90 (d, J= 1.2 Hz, 1H), 5.34 brt, 1H), 4.12-4.06 (m, 3H), 3.84 (bs, 1H), 3.74 (s, 3H),
3.63 (dd, Ji= 6.3 Hz, J= 12.9 Hz, 1H), 3.50-3.48 (m, 1H), 3.39 (d, J= 8.1 Hz, 1H),3.23 (d,
J=11.7 Hz, 1H), 3.00 (dd, J;= 8.4 Hz, J;= 183 Hz, 1H), 2.78 (d, J= 15.6 Hz. 1H), 2.63 (d,
J=18.3 Hz, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 1.87-1.80 (m, 1H), 1.06 (¢, J= 7.5Hz, 3H), 0.74
(@, J= 6.9 Hz, 3H), | |

ESI-MS m/z: Caled. for Cs4HqNsOs: 647.7, Found (M+1)*: 648.2.

oooooao
gboooao
gbooood

N—Me tzns-crotonyl chioride, py -
CH,Cly, 0°C, 1h -

43 89

CH,CI,(0.3mL)0 0 43(20mg, 0.0338mmo)0 000 0000000000000 O (3.238
p 1, 0.0338mmol)J 0O 00O (2.73u 1, 0.0338mmol)0 0000000000 O00DOL100
0000000000 CHCI,(omL)O OO0 O000.IN HCI(GnL)O 0 000 00 0 0 O NaySO
,L0000000000000000000000000000000000000000
000 (Si0,0 Hex:EtOAc3:10 D EtOAcI 0 0)0 000000000000 000 89(11.5
mg, 52%)0 0 O O

Doooo

Rf: 0.57 (EtOAc:MeOH 10:1).

'H NMR (300 MHz, CDCly) 8 6.82-6.70 (m, 1H), 6.46 (s, 1H), 6.11 (d, 1H), 6.00 (d, J= 1.5
Hz, 1H), 5.89 (d, /= 1.5 Hz, 1H), 5.85 (s, 1H), 5.77 (dd, J;= 1.5 Hz, J>= 15.3 Hz, 1H), 5.37
(bst, 1H), 4.13-4.06 (m, 3H), 3.19 (m, 1H), 3.73 (s, 3H), 3.55 (m, 2H), 3.38(d, /= 1.5 Hz,
1H), 3.23 (d, J= 11 .4 Hz, 1H), 3.00 (dd, J;= 8.4 Hz, J== 18.3 Hz, 1H), 2.78 (4, /= 15.0 Hz,
1H), 2.65 (d, J= 18.0 Hz, 1H), 2.31 (s, 3H), 2.28 (s, 3H), 2.22 (s, 3H}, 2.00 (s, 3H), 1.85-1.82
(m, 4H), 0.77 (d, J= 6.3 Hz, 3H).

ESI-MS m/z: Caled. for C3sHyN3sOg: 659.7. Found (M+1)": 660.3.
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Cbz-L-val-OH, DCI!

CH.Cl,, nt, 16h
NH H NHCbz
Cf;ﬁT‘ \v/!\T/’
Me
43 0

CH,CI1,(0.3mL)0 O 43(15mg, 0.0253mmol)0 0 0 0 O O O O Cbz-L-Val-OH(6.39mg, 0.0253
mmoD 00000000 OD0DD0 (4.86mg, 0.03nmo)0 00000000 OO0OOO16
0000000000000 00CHCl,(I5m)0 000 00.1N Hel(lomL)OD O 00000
000ONa,S0,0 0000000000000 000000000000000000000
00000000 (Sio,0 Hex:EtOAc1:10 D EtOACO 0 0 )0 0000000000000
0 0 90(6.7mg, 32%)0 O 0 O

ooooo

Rf: 0.79 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCl;) 8 7.35 (bs, SH), 6.46 (s, 1H), 6.28 (d, J= 6.0 Hz, 1H), 5.98 (4,
J=12 Hz, 1H), 5.89 (d, J= 1.2 Hz, 1H), 5.77 (s, 1H), 5.4 (bs, 1H), 5.30 (bs, 1H), 5.08 (s,
2H), 4.09-4.06 (m, 3H), 3.94-3.89 (m, 1H), 3.70-3.66 (m, SH), 3.38 (d, J= 11.7 Hz, 1H), 3.01
96 (dd, J;= 7.8 Hz, J= 18.3 Hz, 1H), 2.79 (d, J= 14.1 Hz, 1H), 2.63 (d, /= 18.0 Hz, 1H),
2.30 (s, 3H), 2.28 (s, 3H), 2.20 (s, 3H), 1.99 (s, 3H9, 1.97-1.81 (m, 2H), 0.83 (d, /- 6.6 Hz,
3H), 0.80 (d, /= 6.6 Hz, 3H), 0.75 (d, J= 6.9 Hz, 3H).

ESI-MS m/z: Caled. for CeHsNgO)o: 824.9. Found (M +1) *: 825.4.

ugboogood
ogoooao
gobooog

A9N03

CH3CN/H,0
1,24 h

CH3CN/H,0(1.5mL/1mL)0 O 62(20mg, 0.030mmol)D O O O O O O O AgNO5(154mg, 0.90mmol
Y DOooooooOoooo23m024000000000000 aomb)d 00O O O NaHCO5(10mL
YOODODOO0O0DO00O00OD0O0O0ODODDOOO000O0000OO00ODODDOOOaOCHSCI,(M5mL)DO O
gooboooooobooooboNa,So,0 000000 booo0c0ooooooooboodd
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OO0O0O0CO0O0C0O0OO0O0O0OO0O0O00D0O0((Sio,0OEtoAcO O EtOAc:MeOH3: )OO OO OO OO
OoOOO0ODDOOo91(13mg, 66%)0 O 0O 0O
goooao

Rf: 0.18 (EtOAc:MeOH 10:1).

'H NMR (300 MHz, CDCl3) § 6.49 (s, 1H), 6.16 (d, TH), 5.98 (d, J= 1.5 Hz, 1), 5.89 (d, J=
1.5 Hz, 1H), 5.32 (bs, TH), 4.41 (bs, 1H), 4.00 (bs, 1H), 3.79 (s, 3H), 3.70-3.65 (m, 2H),
3.37-3.32 (m, 2H), 3.19-3.17 (m, 1H), 2.94 (dd, J;= 9.0 Hz, J= 15.0 Hz, iH}, 2.74 (4, =
16.9 Hz, 1H), 2.46 (d, J= 17.1 Hz, 1H), 2.31 (s, 3H), 2.28 (s, 3H), 2.27 (s, 3H), 2.04-2.01 (m,
2H), 1.98 (s, 3H), 1.64-1.62 (m, 1H), 1.54-1.52 (m, 2H), 0.89-0.84 (m, 6H).

ESI-MS m/z: Caled, for C34HaaN,;Qg: 652.7. Found (M-17)": 635.3.

oooooao
goooad
ugbogood

AgNO,

CHZCNMH,0
f,24 h

CH5CN/H,0(1.5mL/1mL)0 O 85(10mg, 0.0138mmol)0 0 O O O O O O AgNO5(70.4mg, 0.414m
mNDOODDO0DO0D00000230024000000000000 20om)0 00 0 0 NaHCO5(L

omb )OO OOO0OOOOODODDODO0OO0O0DO0O0000OO0O0O0OD0ODO0OO0O00D0OO0OCcHSCI,(A5mL)Oo
oooboooooobDoooobooONa,So,0 00000 oooooooocooooboodg
OoOO0O0OD0ODDOO0OO00O0O0000OD0OODO (Si0,0 EtOAcH O EtOAc:MeOH4: YO O O O O OO
Ooo0oDooOo0oOooDboz(rmg, 71%)0 0 OO

goooad

Rf: 0.20 (EtOAc:MeOH 5:1). ‘

"H NMR (300 MHz, CDCl;) 8 7.25-7.13 (m, 5H), 6.47 (s, 1H), 6.13 (brd, 1H). 5.97 (d, J=
1.2 Hz, 1H), 5.88 (d, J= 1.2 Hz, 1H). 5.34 (brt, 1H), 4.50 (bs, 1H), 4.40 (bs, 1H), 4.00 (bs,
1H), 3.76 (s, 3H), 3.70-3.65 (m, 3H), 3.34 (4, J= 11.7 Hz, 1H), 3.17 (d, J= 5.1 Hz, 1H), 2.98-
2.83 (m, 3H), 2.72 (d, J= 14.4 Hz, 1H), 2.44 (d, J= 19.2 Hz, 1H), 2.30 (s, 3H), 2.27 (s, 6H),
1.97 (s, 3H), 1.72 (m, 1H), 0.82 (d, J= 6.6 Hz, 3H).

ESI-MS m/z: Caled. for C3gHygN4Og: 714.8. Found (M-17)": 697.3.
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ooooDao
oooooao

AQN03

CHyCN/H,0
t,24h

86

CH5CN/H,0(1.5mL/1mL)0 O 86(6mg, 0.0087mmol)0 0 O O O O O O AgNO5(44mg, 0.26mmol)
0000000000230 02000000000000(10m)00 00 0 NaHCO5(10mL)
0000000000000000000000000000000CH,CI,(5mL)0 00
0000000000000 ONayS0,000000000000000000000000
0000000000000000 (Sio,0 EtoAcO O EtOAc:MeOH5:1)0 00000000
0000000 93(mg, 85%)0 0 00

ooooo

Rf: 0.018 (EtQAc:MeOH 5:1),

'H NMR (300 MHz, CDCl3) 8 6.48 (s, 1H), 6.17 (d, 1H), 5.98 (d, J= 1.5Hz, 1H). 5.89 (d, /=
1.5 Hz, 1H), 5.33 (bs, 1H), 4.51 (3, 1H), 4.40 (d, 1H), 4.00 (d, 1H), 3.78 (s, 3H), 3.76-3.65
(m, 2H), 3.36-3.32 (m, 2H), 3.18 (d, J= 6.9 Hz, 1H), 2.98-2.89 (m, 1H), 2.71 (4, /= 15.0 Hz,
1H), 2.45 (d, J= 17.7 Hz, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 2.26 (s, 3H), 1.98 (s, 3H), 1.68-1.50
(m, 3H), 1.29-1.19 (m, 6H), 0.88-0.84 (m, 6H).

ESI-MS m/z: Caled. for C36HasN4Os: 680.7. Found (M-17)": 663.3.

gbooood
ooooao
gbooobooog

AQN03

CHyCNH,0
1,24 h

a7 84

CH5CN/H,0(1.5mL/1mL)0 O 87(12mg, 0.0169mmol)0 0O O O O O O O AgNO5(86mg, 0.507mmo
DOODODO0D0DO0000230024000000000000 (@0omL)0 00 O 0 NaHCO5(10m
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DOODOODODCOOO0DO0O0OO0O00OO0O000O000O000O00O0O000O0AO0O0CHCI,(5mL)O O
oooboooooobOooobobONaSo,0 00000000000 ooocoooboodg
OO0OO0O0OD0ODDOO0OD0O0O0O0O00D0ODODO(Si0,0EtOAcO O EtOAc:MeOHS: )OO DO DO OO0 OO
OoOO0OO0ODDOOO0Oo94(8-.8mg, 74%)0 00O O

ooooao

Rf: 0.28 (EtOAc:MeOH 5:1). _
'HNMR (300 MHz, CDCl;) § 7.34-7.18 (m, 5H), 6.37 (s, 1H), 6.20 (d, 1H), 5.96 (d, J= 1.5
Hz, IH), 5.88 (d,J= 1.5 Hz, 1H), 5.30 (t, 1H), 4.50 (bs, 1H), 4.39 (d, J= 1.8 Hz, 1H), 3.99 (4,
J=2.1 Hz, 1H), 3.73 (s, 3H), 3.69-3.60 (m, 3H), 3.37-3.30 (m, 3H), 3.17 (d, /= 18.1 Hz, 1H),
2.89 (dd, Ji= 7.5 Hz, J;= 18.3 Hz, 1H), 2.31 (s, 3H), 2.25 (s, 3H), 2.21 (s, 3H), 1.99 (s, 3H),
1.71 (dd, Jy= 11.7 Hz, J>= 15.0 Hz, 1H), 0.77 (d, J= 6.6 Hz, 1H).

ESI-MS m/z: Caled. for C35HayN4Oyg: 700.7. Found (M-17)": 683.2.

oooooao
gboooao
gbooood

A9N03

CH,CNMH,0
f, 24 h

88 95

CH5CN/H,0(1.5mL/1mL)0 O 88(14mg, 0.0216mmol)0 O 0O O O O O O AgNO5(110mg, 0.648mm
oHOODIOOODOOOO2300240 00000000000 QomL)O OO O O NaHCO5z(10
mL)OOODO0OO0ODO000000000000000000000DO000O0AO0AO0OCHCI,(15mL)0
OO0O0O0O0O0OO0CO0OO0OO0O0OO0O0O0O0ONa,So,0000000000000O00C0DOO0C0DOO
0000000 D0O0OD0OD0OO0OO00O0OODO0O(Sio,0EtOACO O EtOAc:MeOH5:1) 0 O O OO OO
OO0O0D0ODDO0O0O0959-7Tmg, 70%)0O 0O 0O O

ooooao
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Rf: 0.16 (EtOAc:MeOH 5:1).

'"H NMR (300 MHz, CDCl;) & 6.48 (s, 1H), 6.10 (d, 1H), 5.7 (d, J= 1.2 Hz. 1H), 5.89 (d, J=
1.2 Hz, 1H), 5.36 (bs, 1H), 4.51 (bs, 1H), 4.40 (d, J= 2.1 Hz, 1H), 4.00 (d, /= 2.1 Hz, 1H),
3.78 (s, 3H), 3.76-3.62 (m, 3H), 3.33 (4, J= 11.7Hz, 1H), 3.18 (d, /= 8.4 Hz, 1H). 2.94 (dd,
Ji= 8.4 Hz, Jr= 16.5 Hz, 1H), 2.72 (4. J= 15.0 Hz, 1H), 2.45 (d, /= 18.3 Hz, 1H), 2.31 (s,
3H), 2.27 (s, 3H), 2.22 (s, 3H), 1.97 (s, 3H), 1.86 (m, 2H), 1.73 (dd, J/= 12.0 Hz, J= 15.0
Hz, 1H), 1.05 (1, J= 7.8 Hz, 3H), 0.83 (d, /= 6.9 Hz, 3H).

ESI-MS m/z: Caled. for C33HsaN4Op: 638.7. Found (M-17)": 621.2.

oooooao
gboooao
gbooood

A9N03

CH{CN/H,0
n,24h

CH5CN/H,0(1.5mL/1mL)0 O 89(10mg, 0.015mmol)0 O O 0 O O O O AgNO5(77.2mg, O.454mm
oHOODOOOODODODOD?230 0240 00000000000 @omL)0 OO OO NaHCOz(10
mDHOODODODODODOD0ODO0O0D0DO0o0Do0oo0oDoooooooooooooan CH2C|2(15mL)D
oooboooooobDoooobooONa,So,0 00 00o0ooocooooocooobood
OoOO0O0OD0ODDOO0OO00O0O0O000OD0OOD(Si0,0 EtOAcH O EtOAc:MeOHL:))OD O O O O OO
0000000 0ooee@@mg, 92%)0 0O 0O O
Oooogoaon

Rf: 0.016 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCl3) 5 6.76-6.69 (m, 1H), 6.47 (s, 1H), 6.18 (brd, 1H), 5.97 (d, J=

1.5 Hz, 1H), 5.88 (4, J= 1.5 Hz, 1H), 5.71 (dd, J;= 1.5 Hz, J>= 16.2 Hz, 3H), 5.32 (bs, 1H),

4.50 (m, 1H), 4.41 (m, 1H), 3.99 (m, 1H), 3.78 (m, 4H), 3.64-3.58 (m, 2H), 3.34 (d, J= 11.1

Hz, 1H), 3.17 (d, J= 8.6 Hz, 1H), 2.95 (dd, J;= 7.5 Hz, J= 17.4 Hz, 1H), 2.70 (4, J= 16.2

Hz, 1H), 2.48 (d, J= 17.7 Hz, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 2.17 (s, 6H), 1.97 (s, 3H), 1.82-

1.74 (m, 4H), 0.88 (t, /= 5.2 Hz, 3H).

ESI-MS m/z: Caled. for C34HiN4Os: 650.7. Found (M-17)": 633.3.
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butyryl chleride, py

e

CH,Cl,. 0°C, 2 h

CH,CI,(0.5mL)0 O 25¢100mg, 0.177mmo)0 000 000000000000 (24u 1, 0.2
3mmoDO DO OO @7u 1, 0.212nmoD0 0000000000000 200000000
0000000 CHLCI,(30mL)D OO0 D00O0.IN HCl(20mL)D OO D000 000 ONaySo,00
0000000000000 000000000000000000000000000
(Si0,0 Hex:EtOAC3:1)0 0 0000000000000 97(99mg, 88%)0 0 O [
ooooo

Rf: 0.64 (Hex:EtOAc 1:1).
"H NMR (300 MHz, CDCl;3) 8 6.66 (s, 1H), 6.16-6.05 (m, 1H), 5.93 (d, /= 1.2 Hz, 1H). 5.87
(d. /= 1.2 Hz, 1H), 5.40 (dd, J;= 1.2 Hz, J>= 17.1 Hz, 1H), 5.26 (dd, J;= 1.2 Hz, J= 10.2 Hz,
1H), 5.13-5.08 (m, 2H), 4.44 (dd, J,= 3.6 Hz, J== 11.1 Hz, 1H}, 4.21-4.07 (m, 5H), 3.74 (m,
1H), 3.72 (s, 1H), 3.57 (s, 3H), 3.35 (d, . /= 10.5 Hz, 1H), 3.26-3.21 (m, 2H), 3.98 (dd, J,=
8.7 Hz, J= 18.0 Hz, 1H), 2.54 (d, /= 18.0 Hz), 2.30 (s, 3H), 2.21 (s, 3H), 2.13 (s, 3H), 1.92-
1.65 (m, 3H), 1.42-1.34 (m, 2H), 0.80 (1, J= 7.5 Hz, 3H).
ESI-MS m/z: Caled. for C3sHy3N3Og: 633.7. Found (M+1)": 634.3.

gooooao

goooao
gboooaog

CH,CI1,(0.4mL)0 O 25(100mg, 0.177mmol)0 000000 O trans-3-(0 0000000 O
YOOOOOOODOOO(ESu 1, 0.23nmoD0 0000 (A7p 1, 0.212mmol)D 00 00O O
000000010 00000000000000CHCI,(30mL)O 000 00.IN HCI(20mL
0OOOOOOOOONaS0,0 00 000000000000000000000000

0000000000000000 (Sio,0 Hex:EtOAc6:10 O Hex:EtOAc1:10 0 0 )0 0O

0000000000000 98(122mg, 90%)0 O O O RF:0.478(Hex:EtOAc1:1)
Doooao
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"H NMR (300 MHz, CDCls) & 7.64-7.48 (m, 4H), 7.37 (d, J= 15.6 Hz, 1H), 6.62 (s, 1H),
6.16-6.07 (m, 1H), 6.12 (d, J= 15.6 Hz, 1H), 5.94 (d, J= 1.2 Hz, 1H), 5.89 (d,/= 1.2 Hz,
1H), 5.41 (dd, J;= 1.8 Hz, J,= 17.1 Hz, 1H), 5.28 (ad, J;= 1.8 Hz, J,= 12.0 Hz, 1H), 5.04 (q,
J= 6.0 Hz, 1H), 4.60 (dd, J/= 3.3 Hz, J,= 11.1 Hz, 1H), 4.22-4.15 (m, 5H), 3.90 (dd. J,= 4.2
Hz, J= 11.1 Hz, 1H), 3.55 (s, 3H), 3.38 (s, 3H), 3.35-3.34 (m, 1H), 3.27-3.25 (m, 1R), 3.22
(bs, 1H), 2.98 (dd, Ji= 7.8 Hz, J= 18.0 Hz, 1H), 2.6] (d, J= 17.7 Hz, 1H), 2.29 (s. 3H), 2.16
(s, 3H), 2.00 (s, 3H), 1.80 (dd, J;= 11.7 Hz, Jo= 15.6 Hz, 1H).
ESI-MS m/z: Caled. for CHaoFN3Oy: 761.7. Found (M+1)": 762.3.

oooooao

gboooao
ugboogood

hydrocinnamoy! choride, py

CH,CY,, 0°C, 26

25

CH,CI,(0.4mL)0 0 25(68mg, 0.12mmol)0 00 0000000000000 O00O0O0 (20
pl, 1.12mmo)0 0 00O (0 1, 1.0mmo)0 000000000000 0200000
0000000000 CHLCI,(30mL)O OO0 000.IN HCl(20mL)O OO0 0000000 Nay,Ss
0,0 0000000000000 0000000000000000000000000
0 00 (Si0,0 Hex:EtOAc5:10 0 Hex:EtOAc2:10 0 0 )0 0000 00000000000
99(41mg, 49%)0 O O O RF:0.47(Hex:EtOAcl:1)

ooooo

'H NMR (300 MHz, CDCly) § 7.29-7.18 (m, 3H), 7.04-7.02 (m, 2H), 6.66 (s, 1H), 6.16-6.07
(m, 1H), 5.93 (d, J= 1.2 Hz, 1H), 5.87 (d, J= 1.2 Hz, 1H), 5.40 (dd. J;= 1.7 Hz, J-= 17.4 Hz,
1H), 5.26 (dd, J;= 1.7 Hz, J= 10.2 Hz, 1H), 5.09 (dd, J,= 6.0 Hz, J>= 8.7 Hz, 2H), 4.43 (dd,
Ji= 3.3 Hz, J,= 11.1 Hz, 1H), 4.20-4.14 (m, 3H), 4.06 {1, J= 3.7 Hz, 1H), 4.02 (d, J= 2.4 Hz,
1H), 3.72 (dd, J;= 4.5 Hz, J= 11.1 Hz, 1H), 3.56 (s, 3H), 3.55 (s, 3H), 3.32 (brd, J= 8.7 Hz,
1H), 3.26 (dd, J= 1.9 Hz, J7= 8.1 Hz, 1H), 3.23-3.20 {m, 1H), 3.01 (brd, J= 8.1 Hz, 1H),
3.23.3.20 (m, 1H), 3.26 (dd, J;= 1.9 Hz, J= 8.1 Hz, 1H), 2.95 (d,J= 1.8 Hz, 1H), 2.71-2.64
(m, 3H), 2.53 (d, /= 17.7 Hz, 1H), 2.26 (s, 3H), 2.14 (s, 6H), 1.83 (dd, J;= 12.3 Hz, J,= 159
Hz, 1H). '

ESI-MS m/z: Caled. for CaHsF3N;Os: 695.3. Found (M+1)": 696.3.
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cinnamoyl choride, py

CH,Cl,, 0°C, 2 h

CH,CI,(0.4mL)0 O 25(100mg, O0.177mmo)0 000000 ODOOOOOOODOODO (35mg,
O2ImmoD)0 OO OO @A7p I, 0O2ImmoDD 00D 0ODDODOOOODDOOO20000000

OO0O0O0D0O0OD0DOCHCI,(B0mL)O O OO OO0.IN HCI(20mL) O O OO OO OODOONaySo,0
oooooDoOOoOO00o0oUoOoooooOoO0ODDODO0DO00DU0O0O0oOoDUoDoODoOoODoODDODOoOoDOoOg
O (Si0,0 Hex:EtOAc6:1)0 D000 000000000000 100094mg, 76%)0 0O O O RF:0
-49(Hex:EtOAcl:1)

ooooao

"H NMR (300 MHz, CDCl3) § 7.42-7.33 {m, 6H}, 6.62 (s, 1H), 6.16-6.05 (m, 1H), 6.10 (d,
J=15.9Hz, 1H), 5.94 (d, /= 1.2 Hz, 1H), 5.88 (d, J= 1.2 Hz, 1H), 5.43 (dd, J;= 3.0 Hz, J:=
17.1 Hz, 1H), 5.27 (dd, J;= 3.0 Hz, J= 12.0 Hz, 1H), 5.04 (q, J= 6.0 Hz, 1H). 4.55 (dd, J;=
3.9 Hz, J7=11.1 Hz, 1H), 4.22-4.15 (m, 3H), 3.87 (dd, J/= 4.5 Hz. J>= 11.]1 Hz, 1H), 3.55 (s,
3H),3.39 (s, 3H), 3.36-3.33 (m, 1H), 3.26-3.22 (m, 2H), 2.98 (dd, J,= 8.1 Hz, J= [ 7.7 Hz,
1H), 2.63 (d, /= 17.7 Hz, 1H), 2.29 (s, 3H), 2.03 (s, 3H), 1.8-2 {dd, J;=11.7Hz, J= 15.3Hz,
1H).

ESI-MS m/z: Caled. for C4gB43N304: 693.3. Found (M+1)+: 6943,

ugbogood
goooao
gboooaog

N~ Me PA(PPhy),Cl. BuzSnH
2 * 3
N\/ -

-

(E:N ACOH:CHClz, 1, 2 h

CH,CI,(0.7mL)0 O 97(40mg, 0.063mmo)O0 0 00 OO0 O OO (17.8u L)O PAd(PPh3),CI,(
3.64mg, 0.0052mmol)O O BuzSnH(67.9u L, 0.252mmol)0 230000000000 00O 20
0000000000000 O0O0OO0O0O0O0D0OO(Sio,0 Hex:EtOAC5:10 O Hex:EtOAc3:1
000)H)OOoOoOooOooDoOoOoo0ooDOoOOO101(30mg, 80%)0O O O O RF:0.4(Hex:EtOAcl:1
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)
ooooo

'H NMR (300 MHz, CDCl3) & 6.65 (s, 1H), 5.90 (d, J= 1.5 Hz, 1H). 5.82(d. /= 1.5 Hz,
1H), 5.54 (s, 1H), 5.33 (d, J= 6.0 Hz, 1H), 5.13 (d, J= 6.0 Hz, 1H), 4.54 (dd, J;= 3.6 Hz, J,=
11.4 Hz, 1H), 4.18 (d, J=2.1 Hz, 1H), 4.13 (d, J= 2.4 Hz, 1H), 4.07 {t, /= 3.3 Hz, 1H), 3.75
(dd, J;= 3.9 Hz, J= 11.1 Hz, 1K), 3.70 (s, 3H), 3.35 (d, J= 8.4 Hz, 1H), 3.24 (dd, J;,= 2.7 Hz,
J:="8.7 Hz, 1H), 3.10 (dd, J,= 2.4 Hz. J== 15.0 Hz, 1H), 3.01 (d, J= 8.1 Hz, 1H), 2.95(d, J=
7.8 Hz, 1H), 2.58 (d, J= 18.3 Hz, 1H), 2.29 (s, 3H), 2.21 (s, 3H), 2.10 (s, 3H), 1.89-1.66 (m,
3H), 1.36-1.25 (m, 2H), 6.77 (1, J= 7.5 Hz, 3H).

ESI-MS m/z: Caled. for C,H3oN;O5: 593.6. Found (M+1)*: 594.8

oooooao
goooad
ugbogood

Pd{PPha)zclz, Buas nH

ACOH:CH,Ch, 1t, 5 h

== CFy

o8

CH,CI,(0.7mL)0 0 98(37mg, 0.0485mmol)0 0 0 00 0 0 OO O (20u L)D PAd(PPhy),Cl,(4
mg, 0.0057mmol)0 O BugSnH(53p L, 0.194mmol)0 2300000000000 0OS0000O
OO000D00000D00O0D000O000O0((Si0,0 Hex:EtOAc6:10 O Hex:EtOAc2:10 0O 0O )
0000000000000 000102(25ng, 71%)0 O O O RF:0.38(Hex:EtOAcl:1)
ooooao

"H NMR (300 MHz, CDCl3) & 7.63-7.60 (M, 2H), 7.50-7.49 (M, 2H), 7.24 (d, /= 15.9 Hz,

1H), 6.59 (s, 1H), 5.98 (d, /= 15.9 Hz, 1H), 5.92 (d, /= 1.5 Hz, 111), 5.84 (d. J= 1.5 Hz, 1H),

5.66 (s, 1H), 5.20 (d, J= 6.0 Hz, 1H), 4.87 (4, = 6.0 Hz, 1H), 4.71 (dd, J;=2.7Hz, J>= 10.8

Hz, 1H), 4.16-4.15 (m, 3H), 3.93 (dd, J;= 3.3 Hz, J>= 11.1 Hz, 1H), 3.66 (s. 3H), 3.36 (brd,

J=10.2 Hz, 1H), 3.26 (brd, J= 11.7 Hz, 1H), 3.10 (brd, J= 15.0 Hz, 1H), 2.96 (dd, J;=7.8

Hz, J>=17.7 Hz, 1H), 2.62 (d, J= 17.7 Hz, 1H), 2.27 (s, 3H), 2.14 (s, 3H), 1.97 (s, 3H), 1.79

(dd, J,= 12.0 Hz, J= 15.8 Hz, 1H).

ESI-MS m/z: Calcd. for CagH;35FsN3Og: 721.7. Found (M+1)": 722.2.
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Pd(PPh3),;Cl;, BusSnH

P

AcOH:CHCl,, 1. 4.5 h

CH,CI,(InL)0 0 99(41mg, 0.059mmol)0 000000 00 O (254 L)D PAd(PPh),Cl,(5mg,
0.0071mmol)0 O BugSnH(63u L, 0.235mmol)0 230 0000000000 04.50000
0000000000000000000 (Sio,0 Hex:EtOAc6:10 O Hex:EtOAc1:10 O O )
0000000000000 00O0103(34.2mg, 89%)0 O O O RF:0.49(Hex:EtOAc1:1)

ooooo

'H NMR (300 MHz, CDCls) 8 7.24-7.15 (m, 3H), 7.03-7.01 (m, 2H), 6.65 (s, 1H). 5.89 (bs,
1H), 5.82 (bs, 1H), 5.49 (s, 1H), 5.31 {d, J= 6.0 Hz, 1H), 5.12 (d, /= 6.0 Hz. 1H), 4.53 (dd,
J=3.3 Hz, J=11.1 Hz, 1H), 4.18 (d, J= 2.7 Hz, 1H), 4.07 (m, 2H), 3.75 (dd, J;= 3.9 Hz,
J=11.1 Hz, 111), 3.69 (s, 3H), 3.62 (s, 3H), 3.32 (d, J= 7.8 Hz, 1H), 3.25 (d, J= 10.8 Hz,
1H), 3.12 (d, J= 14.7Hz, 1H), 3.00 (d, J= 7.8 Hz, 1H), 2.94 (d, J= 8.1 Hz, 1H), 2.66-2.60 (m,
3H), 2.57 (d, /~ 18.0 Hz, 1H), 2.28 (s. 3H), 2.14 (s, 3H), 2.10 (bs, 3H), 1.83-1.74 (m, 1H).
ESI-MS m/z: Calcd. for C3;HgN;Og: 655.7. Found (M+1)*: 656.3.

ugbogood
ogoooao
gboooog

Pd{PPh3),Cl, BusSnH

Y

ACOH:CHQClz, t,5h

100

CH,CI,(ImL)O O 100(40mg, 0.0576mmol)0 0 OO OO 0O OO O (25p L)O Pd(PPhg),Cl,(4.
8mg, 0.007mmol)O O BugSnH(62p L, 0.23mmol)0 23000000000 000OS50000
0000000000000 0O0O00O0OO(ESi0,0 Hex:EtOAc4:10 O Hex:EtOAc1:10 O 0O )
000000000000 O00n0o104(30mg, 82%)0 O O O RF:0.41(Hex:EtOAc1:1)
ooooao
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'"H NMR (300 MHz, CDC15) § 7.36 (s, 5H), 7.30 (d, J=16.2 Hz, 1H), 6.59 (s. 1H), 5.99 (d,
J/=16.2 Hz, 1H), 5.91 (d, J= 1.2 Hz, 1H}, 5.84 (d, J= 1.2 Hz, 1H), 5.60 (5. 1 H). 5.20 (d, J=
5.6 Hz, 1H), 4.94 (d, J= 5.6 Hz, 11H), 4.63 (dd, J;= 3.3 Hz, J= 11.4 Hz, 1H), 4.18-4.15 (m,
3H), 3.91 (dd, J/= 3.9 Hz, J>= 11.1 Hz, 1H), 3.66 (5, 3H), 3.49 (s, 3H). 3.35 (brd, J= 15.0 Hz,
1H}), 3.26 (brd, /= 11.4 Hz, 1H), 3.10 (brd, /= 15.0 Hz, 1H), 2.96 (dd, J,= 8.4 Hz, J= 18.0
He, 1H), 2.63 (d, J= 18.0 Hz, 1H), 2.27 (s, 3H), 2.13 (s, 3H), 2.00 (s, 3H), 1.80 (dd, J,=
12.0Hz, J=14.4 Hz, 1H).

ESI-MS m/z: Calcd. for C3;HysN3Og: 653.7. Found (M+ 23)*: 676.2. 10
ooOoooao
Ooo0ogooaog
gooooao
20

CH,C1,(0.4mL)0 O 101(24mg, 0.041mmo)0 D OO OCOODODOOOOOOOOE@U I, 0.04
Immo)OOOODOE@G.3u 1, 0.04mmo)D0O0ODDOOOODODODODOOO200000000
OO00OO0OCHCL,(A5mL)O OO OO0 AN HCIGML)O OO DO OODOOO0O000O000000
cooooooOOoOoOoOoOoooooooOODbDOO0O0O0oOoOoOooooobooODDODOoOoOoOo

O (Si0,0 Hex:EtOAc5:10 O Hex:EtOAc1:10 0 0 )0 00 O0O0OCOCODODODOOOOOOL05( 30
23mg, 88%)0 O O O RF:0.40(Hex:EtOAcl:1)

ocoooao

"H NMR (300 MHz, CDCls) & 6.66 (s, 1H), 5.97 (d, /= 1.2 Hz, 1H), 5.91 (d. J= 1.2 Hz. 1H).
458 (d, /=3.0Hz, 1H),4.54 (d, /= 3.0 Hz, 1H),4.07 (1, /= 3.3 Hz, 1H), 3.77(dd, J,= 3.9
Hz, J7=11.4 Hz, 1H), 3.73 (s, 3H), 3.57 (5, 3H), 3.35 (d, /= 10.2 Hz, 1H), 3.22 (dt. J;= 2.7
Hz, J,= 11.7Hz, 1H), 2.98 (dd, J= 8.1 Hz, J-= 18.0 Hz, 1H), 2.80 (d, /= 13.5 Hz. 1H), 2.58
(d, J= 18.0 Hz, 1H), 2.33 (5, 3H), 2.30 (5, 3H), 2.21 (s, 3H), 2.02 (s, 3H), 1.89-1.76 (m. 2H),
1.72-1.66 (m, 1H), 1.37-1.25 (m, 2H), 0.78 (t, J= 7.5 Hz, 3H).

ESI-MS m/z: Caled. for C35H,;N30Oq: 635.7. Found (M+1)": 636.8.

40

gbooooao
ugbogood
oooooao
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10
CH;CI,(0.2mL)0 O 102(16mg, 0.022mmo)0 D 00O O0O0OOOOOOOOOC.9 I, 0.
o2eemmo)O 0 0O O (2.15p 1, 0.0266mmoDD 0 D0 DO DO OOODODOL1.50000
00000000CHCIL,@omL)O OO OOO0.IN HI(7m)D OO O 0000000000
oooooDoOOoOO00o0oUoOoooooOoO0ODDODO0DO00DU0O0O0oOoDUoDoODoOoODoODDODOoOoDOoOg
OOO0OD0D (Si0,0 Hex:EtOAc4:10 O EtOACO 0 0 )0 0O OO OOODODDODODOOOO 106
(12mg, 71%)0 O O O RF:0.60(Hex:EtOAcl:1)
ocooooao
'HNMR (300 MHz, CDCl3) 6 7.83 (bs, 1H), 7.65-7.58 (m, 2H), 7.49-7.44 (m, 1H), 7.14 (4. 20
J=16.2 Hz, 1H), 6.62 (s, 1H), 6.06 (d, /= 16.2 Hz, 1H), 6.00 (d, /= 1.2 Hz. IH). 5.95 (d. .~
1.2 Hz, 1H), 5.02 (d, /= 5.7 Hz, 1H), 4.96 (bs, 1H), 4.92 (d, /= 5.7 Hz. 1H). 4.15-4.11 {m.
3HL3£8@M“L=33}kﬂk=lLlHLIHL308®a3HL293&M“h=8J}h“b=]&3HL
1H), 2.80 (d, /= 13.2 Hz, 1H), 2.64 (d, /= 18.0 Hz, 1H), 2.31 (s, 3H), 2.27 (s. 3H). 2.08 (s,
3H), 1.91 (s, 3H), 1.69 (dd, /= 11.7 Hz, J=15.9 Hz, 1H). ).
ESI-MS m/z: Calcd. for CagHaoF3N30s: 763.7. Found (M+1)*: 764.2.
gooooao 30
ocooooao
ogooooao
40

CH,CI,(0.2mL)0 O 103(34mg, 0.052mmo)0 0000 0O0O00O0O00O0OO0OOC.4p 1, 0.
oe2mmo)0 O OO OGU I, 0.062nmmoD) 000D O0OODODDOODODODOO1I50000000
OO0OO0OCH CI,(lomL) O O OO OO AN HCI(rmL) OO OO OODOODOOODODOOODOO
oo0o0o0o0oDoOD0000U0O0o0ooo0Oo0o0o0DDOoODO0DO0O0O0O0DO0ooooDooDoOoDOoDOoOOoooOg
O 0O (Si0,0 Hex:EtOAc4:10 O EtOACO 0 O)HO 0O DO OCOODODOOODOODOD107(25.5m
g, 70%)0 0O 0 O RF:0.48(Hex:EtOAcl:1)

ocooooao
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"H NMR (300 MHz, CDCl3) § 7.25-7.14 (m, 3H), 7.06-7.04 (m, 2H), 6.66 (s, 1H), 5.96 (d,
J=1.2Hz, 1H), 5.91 (d, J= 1.2 Hz, 1H), 5.11 (d, J= 5.4 Hz, 1H), 4.14 (d, J= 3.3 Hz, 1H),
4.07 (d, J= 3.6 Hz, 1H), 4.04 (d, J= 2.7Hz, 1H), 3.78 (dd, J;= 3.3 Hz, J= 10.8 Hz, 1H), 3.55
(s, 3H), 3.51 (s, 3H), 3.33 (brd, J= 8.1 Hz, 1H), 3.23 (dt, Jy= 2.7 Hz, Jy= 11.7 Hz, 1H), 2.97

(dd, J= 8.1 Hz, J= 18.0 Hz, 1H), 2.81 {d, /= 14.1 Hz, 1H), 2.63-2.52 (m, 3H), 2.33 (5. 3H),
2.29 (s, 3H), 2.26-202 (m, 2H), 2.09 (5, 3H), 2.04 (s, 3H), 1.74 (dd, J;= 12.0 Hz, /7= 15.6
Hz, 1H). |

ESI-MS mv/z: Caled. for CaoHisN3Os: 697.7. Found (M+1)*: 698.3.

oooooao
gboooaog
gbooood

AcCH, py

CH,Clp, 0°C, 2 h

104

CH,C1,(0.3mL)0 O 104(29mg, 0.0443mmo)D 00 D0DODODOOOOOOOODODO@.77p 1,
0.053mmo)D 0O OO .31, 0.053mmo) DD C00O0ODOOOOODOOODO20000000
OOoO0oO0ODDCHCIL,(I5mL) DO O OOO0.AN HCl(aomL) D OO oooooooDoooooo
gcoooooOOOOOoO0oOoooooOooOoODOO0DO0O0oOoOoOoooooooODOoOoOoOoOO
000 (Si0,0 Hex:tEtOAc4:10O O EtOACO O D DHO0 DO DO O0OODOOODODDODODO108(C21.
émg, 70%)0 O O O RF:0.58(Hex:EtOAcl:1)

ocooooao

'H NMR (300 MHz, CDCl3) § 7.47-7.44 (m, 2H), 7.35-7.34 (m, 3H), 7.29 (d, /= 15.9 Hz,
1H), 6.62 (s, 1H), 5.99 (d, J= 1.2 Hz, 1H), 5.93 (d, J= 1.2 Hz, 1H), 5.05 (d, J= 5.7 Hz, 1H),
4.94 (d, J= 5.7Hz, TH), 4.81 (d, J= 11.5 Hz, 1H), 4.16-4.11 (m, 3H), 3.34 (brd, /= 5.4 Hz,
1H), 3.24 (bs, 3H), 3.22-3.20 (m, 2H), 2.94 (dd, J,= 8.1 Hz, J= 18.0 Hz, 1H), 2.80 (d, =
14.1 Hz, 1H), 2.64 (d, J= 18.0 Hz, 1H), 2.32 (s, 3H), 2.28 (s, 3H), 2.09 (s, 3H), 1.94 (s, 3H),
1.71 (dd, J;= 11.7 Hz, J= 15.6 Hz, 1H).

ESI-MS m/z: Caled. for CzsHaN3Og: 695.7. Found (M+1)": 696.2.
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TFA
CH;Cl,, 35h -
o)
0°C - 23°C
o)\/\
105 109

CH,CI,(0.2mL)0 O 105(16mg, 0.025mmo)0 000 OO0 O OOCOOOCOOCOOCE7p 1, 1mm
oDO0D00DD0ODD0DODO0ODDDOO2003.5000000000000000DOD0OD0OO0O0OO
O@embOooooooooooooEx 1m0 0 0ooooooDoDoDooooooon
oooo0ooODODO0OO000U0O0ooooOO0oO0ODDODO0DO00DU0DO0DO0DOoDOoDoODOooDoODDODOoOOoDOoOg
OO0O00D00O0D0DOCESIo,0Hex:EtOAC1:1)D 000 00000000000 O1109(12mg, 81
%)0 O O O RF:0.32(Hex:EtOAcl:1)

oooooao

"HNMR (300 MHz, CDCE) § 6.43 (s, 1), 5.97 (d, J= 1.5 Hz, 1H), 5.91 (d, J= 1.5 Hz, 1H),
5.69 (s, 1H), 4.51(dd, J=3.3 Hz, J>= 11.1 Hz, 1H), 4.10-4.05 (m. 3H). 3.78-3.77 (m. 1H),
3.75(s, 3H), 3.33 (4, /= 8.1 Hz, 1H), 3.22 (dt.J;= 2.7 Hz, J>=12.0 Hz, 1H), 2.96 (dd, J;=
8.4 Hz, J=17.7 Hz, 1H), 2.80 (4, J= 15.6 Hz, 1H), 2.55 (d, J= 18.0 Hz, 1H), 2.33 (s, 3H),
2.24 (s, 3H), 2.01 (s, 3H), 1.87-1.66 (m, 3H), 1.37-1.27 (m, 2H), 0.7 (4, J= 7.5 Hz, 3H).
ESI-MS m/z: Calcd. for C3;H3,N;03: 591.6. Found (M+1)": 592.8,

oooooao

oooooao
oooDoo

TFA

Y

CH,Cl. 7h
°C = 23°C

CH,CI,(0.3mL)0 0 106(90mg, 0.1178mmoN)0 00 0000000000000 (750u 1, 4
Zimo)D 000000 ODOODOODD0230070000000000000000000
D00@ONM)ODODODODODODONODONODDNO(Ex15m)0000000000000000
0000000000000 O000000000000000000000000000¢0
0000000000 (Sio,0Hex:EtOAc1:1)0 0000000000000 00110(71ng
, 84%)0 O O O RF:0.6(Hex:EtOAcl:1)

oooooo
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'H NMR (300 MHz, CDCl5) & 7.76 (bs, 1H), 7.62-7.57 (m, 2H), 7.48-7.45 (m. 1H). 7.12 (4,
J=16.2 Hz, 1H), 6.37 (s, 1H), 6.00 (d, J= 16.2 Hz, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.92 (d, J=
1.2 Hz, 1H), 5.60 (bs, 1H), 4.88 (d, J=10.2 Hz, 1H), 4.14 (bs, 1H), 4.10 (d. /= 2.4 Hz, 1H),
4.03 (d, J- 2.4 Hz, 1H), 3.89 (34, J,= 2.7 Hz, J= 11.4 Hz, 1H), 3.32 (d, J= 8.4 Hz_ 11),
3.26-3.21 (m, 4H), 2.91 (dd, J,= 8.1 Hz, />= 18.0 Hz, 1H}, 2.82 (d,.J= 13.8 Hz. 1H), 2.58 (d,
J=18.0 Hz, 1H), 2.33 (s, 3H), 2.24 (s, 3H), 2.05 (s, 3H), 1.89 (s, 3H), 1.84 (dd. J,= 12.0 Hz,
J=15.6 Hz, 1H).
ESI-MS m/z: Calcd. for C33H3gF3N304: 719.7. Found (M+1)": 720.3.

goboooo

gboooaog
ugboogood

TFA
CHCly, 4 b

0°C - 23°C :
o
114

CH,C1,(0.2mL)O O 107(20mg, 0.286mmo)0 00O OCOODODOOOOOOOOCEG8 I, 1.1
44mmo0 000 00O0OCOCODODDO23004000000C00DDOO0OOOOODODOO
oo@emHOo0Do0oooodooooooDEx1omM) 0000 o0ooooDoooooogoo
gcoooooOOOOOoO0oOoooooOooOoODOO0DO0O0oOoOoOoooooooODOoOoOoOoOO
OOO0OO0ODDOODOSIo,0Hex:EtOAC1: 1)) DD 000 O0OOO0OOOODDDOO111(18mg,
96%)0 O O O RF:0.39(Hex:EtOAcl:1)

ocooooao

Y

"H NMR (300 MHz, CDCls)  7.23-7.16 (m, 3H), 7.06-7.04 (m, 2H), 6.43 (s. 1H). 5.96 (d.
J= 1.5 Hz, 1H), 5.90 (d, )= 1.5 Hz, 1H), 6.66 (s, 1H), 4.52 (dd, J;= 3.3 Hz. J»- 11.1 Hz, 1H).
4.07 (s, 1H), 4.05 (d, /= 3.3 Hz, 1H), 4.03 (d, /= 2.4 Hz, 1H), 3.76 (dd, J;= 3.6 Hz. /== 11.1
Hz, 1H), 3.56 (5, 3H), 3.31 (4, J= 7.5 Hz, 1H), 3.23 (d, J= 12.0 Hz, 1H), 2.95 (dd. J,= 8.1
Hz, J;= 18.0 Hz, 1H), 2.80(d, J= 15.3 Hz, 1H), 2.63-2.58 (m, 2H), 2.53 (d, J= 18.0 Hz. 1H),
2.33 (s, 3H), 2.61 (5, 3H), 2.21-2.09 (m, 2H), 2.13 (s, 3H), 2.02 (s. 3H). 1.85 (dd. J;= 11.7
Hz, J7=115.3Hz, 1H). ESI-MS m/z: Caled. for C37H30N30g: 653.7. Found (M+1)": 654.3.
ooOoooao
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TFA

Y

CHZCIQ. 6 h
0°C - 23°C

10
CH,CI1,(0.4mL)0 O 108(14mg, 0.02mmol)0 0 0000000000000 O (61.54 1, O.
snmoDO0 0000 O00O00O00O002006000000000000000000000
OO0@sM)0000000000000@x10M)00000000000000000
0000000000000 000000000000000000000000000
000000000 (Sio,0Hex:EtAc2:1)0 00 0000000000000 112¢12mg,

92%)0 O O O RF:0.36(Hex:EtOAcl:1)
0ooooo
'H NMR (300 MHz, CDCl3) § 7.46-7.45 (m, 2H), 7.35-7.20 (m, 4H), 6.38 (s, 1H), 6.05 (d. 2
J=15.9 Hz, 1H), 5.98 (4, /= 1.2 Hz, 1H), 5.93 (d, /= 1.2 Hz, 1H), 5.57 (5, 1H), 4.71 (d, J=
9.3 Hz, 1H), 4.17-4.13 (m, 2H), 4.08 (d, J= 1.9 Hz, 1H), 3.89 (dd.J;= 3.6 Hz. J==11.4 Hz.
1H), 3.33 (n, 5H), 3.26-3.22 (m, 1H), 2.93 (dd, J,= 9.0 Hz, J= 17.4 Hz. 1H), 2.34 (s. 3H).
2.25 (s, 3H), 2.05 (5, 3H), 1.97 (5, 3H), 1.81 (dd, /= 12.0 Hz, J;= 15.6 Hz, 1H).
ESI-MS m/z: Caled. for C33H33N30;3: 651, Found (M+1)+: 652.2.
oooooo
oooooo
oooooo 30
AQNO:Q
CHCNMH,0
f.2ah
109 e 40

CH5CN/H,0(1.5mL/1mL)0 0 109(10mg, 0.017mmol)0 O O O O O O O AgNO5(86mg, 0.5mmol)
0000000000230 02400000000000010m)00 00 0 NaHCO5(10mL)
0000000000000000000000000000000CH,CI,(5m)0 00
00000000000000ONaS0,000000000000000000000000
0000000000000000 (Sio,0EtoAcd O EtOAc:MeOH3:1)0 00000000
0000000 113(7mg, 71%)0 0 0 O

Do0o0o0a0
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RfE: 0.41 (EtOAc:MeOH 5:1).

'"H NMR (300 Mz, CDCl3) § 6.45 (s, 1H), 5.95 (d, J= 1.5 Hz, 1H), 5.88 (d, J= 1.5 Hz, 1H),
5.65 (bs, 1H), 4.50-4.48 (m, 2H), 4.44 (d, J= 2.1 Hz, 1H), 3.96 (d, J= 3.0 Hz, 1H), 3.76 (s,
3H), 3.74-3.70 (m, 1H), 3.30 (4, J= 12.3 Hz, TH), 3.13 (d, J= 7.5 Hz, 1H), 2.86 (dd, J;= 5.7
Hz, J= 18.3 Hz, 1H), 2.73 (d, J= 14.7 Hz, 1H), 2.48 (d, J= 17.7 Hz, 1H), 2.33 (s, 3H), 2.24
(s, 3H), 2.17 (s, 3H), 2.00 (s, 3H), 1.86-1.55 (m, 3H), 1.42-1.23 (m, 2H), 0.75 (1, J= 7.5 Hz,

3H).

ESI-MS m/z: Calcd. for C3;H35N-0s: 582.6. Found (M-17)": 565.3.

oooooao
gboooaod
ugbogood

AgNO:;

CHyCN/H,0
.24 h

CH5CN/H,0(1.5mL/1mL)0 O 110(42.8mg, 0.059mmol)0 0 O O O O O O AgNO5(303mg, 1.78m

mol)O
omL)O
oono
ooo
ooo
oono

O

O Ooooao
O Ooooo

O

0000000200240 00000000000 @oml)0 000 0NaHCO5(L
0000000000000 0000000000000000CH,Cl,(20mL)0
0000000000 0NaS0,0 0000000000000 0000000
0000000000000 (Sio,0EtoAcO O EtOAc:MeOH5:1)0 0 0 00 00O
0000 114(30mg, 71%)0 0 00O

0

Rf: 0.30 (EtOAc:MeOH 5:1).

'HNMR (300 MHz, CDCl3) 8 7.75 (bs, 1H), 7.61-7.56 (m, 2H), 7.45-7.42 (m, 1H), 7.12 (d.
J=16.2 Hz, 1H), 6.38 (s, 1H), 6.02 (d, J= 16.2 Hz, 1H), 5.97 (d, J= 1.5 Hz, 1H), 5.90 (d, J=
1.5 Hz, 1H), 5.50 (bs, 1H), 4.87 (bs, 1H), 4.56 (m, 1H), 4.45 (bs, 1), 3.92 (d. J= 2.4 Hz,
1H), 331 (dt, J= 3.6 Hz, Jo= 12.9 Hz, 1H), 3.21 (bs, 3H), 3.13 (d, J= 7.8 Hz, 1H), 2.82 (dd,
J=8.1 Hz, J= 18.0 Hz, TH), 2.75 (d, J= 14.7 Hz, 1H), 2.49 (d, J= 18.0 Hz, 1H), 2.33 (s,
3H), 2.21 (s, 3H), 2.05 (s, 3H), 1.89 (5, 3H), 1.78 (dd, J,= 12.0 Hz, Ji= 15.6 Hz, 11D).
ESI-MS m/z: Caled. for Cs7HF3NyOy: 710.6. Found (M-17)": 693.2.
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gboooaod

AQN03

CHyCNIH0
t, 24 h

CH5CN/H,0(1.5mL/1mL)0 0 111(12mg, 0.018mmol)0 0 O O O O O O AgNO5(93.5mg, 0.55mm
oD00D00000D0002300240000000000000n)0 000 0NaHC05(10
mM)DO00D00D000D000D000000000000000O0000O0CH,CI,(15mL)0
0000000000000000Na,S0,000000000000000000000
0000000000000 00000 (Sio,0 EtOAcT 0 EtOAc:MeOH1:1)0 0 0 00 00
000000000 115(10mg, 86%)0 O O O

oooooo

Rf: 0.43 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCJ;) § 7.23-7.14 (m. 3H), 7.05-7.03 (m, 2H), 6.45 (s. 1H). 5.93 (d,
J=1.2 Hz, 1H), 5.88 (d, J= 1.2 Hz, IH). 5.63 (brd, 1H), 4.55-4.49 (m, 2H), 4.43 (d, J=2.7
Hz, 1H), 3.96 (d, J= 3.1 Hz, 1H), 3.80-3.73 (m, 1H), 3.56 (bs, 3H), 3.32 (dt, J;= 3.3 Hz, J=
12.6 Hz, TH), 3.13 (d, /= 6.0 Hz, 1H), 2.86 (dd, J;= 7.5 Hz, J= 18.3 Hz, 1H), 2.74 (d, J=
14.7 Hz, 1H), 2.61-2.56 (m, 2H), 2.47 (d, J= 18.0 Hz, 1H), 2.33 (s, 3H), 2.23 (s, 3H), 2.13 (s,
3H), 2.01 (s, 3H), 1.99-1.94 (m, 2H), 1.78 (dd, J;= 11.7 Hz, J5= 15.0 Hz, TH).

ESI-MS m/z: Caled. for C3gHioN,Oy: 644.7. Found (M-17)": 627.2.

gbooood
oooooao
gboooog

AgN03

CH,CN/H,0
1,24 h

CH5CN/H,0(1.5mL/1mL)0 O 112(12mg, 0.018mmol)0 0O O O O O O O AgNO5(93mg, 0.55mmol
Y OOOODOO0OD00020024000000000000(10m)00 00 0 NaHCO5(10mL
YDOOOOODO0OOO0OO0000000000000000000000CHCl,@5nL)0 0
000000000000000Na,S0,00000000000000000000000
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OO0O0O0O0O0C0O0OO0O0O0OO0O0O00DO0O0(Sio,OEtoAcO O EtOAc:MeOHI-D)O O OO OO OO
OoOOoOO0ODDOO116(8mg, 70%)0 O 0O O
oooooao

Rf: 0.41 (EtOAc:MeOH 5:1).

"H NMR (300 MHz, CDCls) § 7.44-7.43 (m, 2H), 7.34-7.27 (m, 4H), 6.39 (5. 1H), 6.03 (d,
J=15.9 Hz, 1H), 5.96 (d, J= 1.5 Hz, 1H), 5.90 (d, J= 1.5 Hz, 1H). 5.55 (m, 1H), 447 (m,
1H), 4.50 (m, 1H), 3.94 (4, /= 3.6 Hz, 1H), 3.85 (dd. J;= 3.3 Hz, J= 11.1 Hz. 1H). 3.66 (bs,
3H),3.34-3.31 (m, 2H), 3.13 (d, J= 5.1 Hz, 1H), 2.93-2.73 (m, 2H). 2.53 (d. J= 18.0 Hiz,
1H), 2.33 (s, 3H), 2.22 (s, 3H), 2.03 (s, 3H), 1.94-1.82 (m, 1H).

ESI-MS m/z: Caled. for C3HigN2Oy: 642.7. Found (M-17)": 625.2.

oooooao
gboooaod
ugbogood

Py, CHaCla, 16 h
0°C— 23°C

17 117

CH,CI,(45.3mL)0 0 17¢6.28mg, 9.06mmoN0 0000 0000000000000 00C
.85mL, 36.24mmol)0 0 0 O O (2.93mL, 36.24mmol)0 0000000000000 2300
16000000000 000CH,CI,(150mL)0 000 0 0.1N HCI(2x 100mL)0 0 0 0 O O
0000ONa,S0,0 00 00000000000000000117(5.96g, 84%)0 00 0 O
0000000000000000000000
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Rf: 0.56 (CH:Cl:EtOAc 1:1).

"H NMR (300 MHz, CDCl;) 5 6.72 (s, 1H), 6.05-5.94 (m, 1H), 6.01 (5, 1H), 5.91 (s, 1H),
5.44 (dd, JI = 1.2 Hz, J2 = 17.1 Hz, 1H), 5.35 (dd, JI = 1.2 Hz, J2 = 10.5 Hz, 1H), 5.34 (m,
1H), 5.10 (4, J = 5.7 Hz, 1H), 5.05 (4, J = 5.7 Hz, 1H), 4.68 (d, J = 5.7 Hz, 1H), 4.65 (dt, JI
= 1.2 Hz, J2 = 6 Hz, 1H), 4.18 (brd, J = 9 Hz, 2H), 4.04 (bs, 1H), 3.70 (s, 3H), 3.67-3.60
(m, 1H), 3.55 (s, 3H), 3.43-3.41 (m, 2H), 3.29-3.25 (m, 2H), 3.00 (dd, JI = 8.7 Hz,J2 =
18.3 Hz, 1H), 2.90(dd, JI = 2.4 Hz, J2 = 16.2 Hz, 1H), 2.75 (d, J = 18.3 Hz, 1H), 2.35 (s, 10
3HD, 2.22 (s, 3H), 2.06 (s, 3H), 1.83 (dd, JI = 11.4 Hz, J2 = 15.9 Hz, 1H), 1.39 (s, 9H). 0.73
(d,J = 6.9 Hz, 3H).

'*C NMR (75 MHz, CDCl;) § 172.1, 152.8, 148.6, 148.3, 144.6, 140.7, 140.6, 131.5, 131.2,
131.1, 130.4, 125.3, 125.0, 123.3, 120.9, 119.1, 118.8, 117.6, 112.9, 112.0, 101.6,99.2, 71.8,
69.0, 68.4, 59.7, 59.2, 57.6, 57.3, 56.7, 55.8, 55.2, 41.4, 39.9, 28.2, 26.0, 25.0, 18.6, 15.6,
9.0. .

ESI-MS mv/z: Caled. for CaoHsiNsO1): 777.8. Found (M+1)*: 778.3
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00000000 Et0AC(70mL)0 O 0 O O NaHCO,(2x 45mL)0 0 0 0 0 00 0 O O NayS0,0
0000000000000 000000118(2.77g, 86%)0 000000000000 40
000000000 O0O00O00
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Rf: 0.61 (Hex:EtQOAc 1:1).

'HNMR (300 MHz, CDCl;) § 6.50 (s, 1H), 6.45 (m, 1H), 6.10-6.03 (m, 1H), 6.00 (s, 1H),
5.93 (s, 1H),5.47 (dd, JI1 = 1.2 Hz,J2 = 17.1 Hz, 1H), 5.38 (dd, JI = 1.2 Hz, J2 = 10.5 Hz,
1H), 4.81-4.64 (m, 2H), 4.10-4.03 (m, 3H), 3.75 (s, 3H), 3.70-3.44 (m, 2H), 3.35 (d, J = 8.1
Hz, 1H),3.28 (dt, JI = 2.7 Hz, J2 = 9 Hz, 1H), 2.98 (dd, JI = 7.8 Hz, J2 = 18 Hz, 1H),
2.90 (dd, J1 = 2.7Hz, J2 = 16.2 Hz, 1H), 2.78 (dd, JI = 6.9 Hz, J2 = 14.1 Hz, 1H), 2.63 (d,
J=18.3 He, 1H), 230 (s, 3H), 2.25 (s, 3H), 2.04 (s, 3H), 1.88 (dd, JI = 13.2 Hz, J2 = 15.6
Hz, 1H), 0.95 (d,J = 6.9 Hz, 3H).

C NMR (75 MHz, CDCL) § 175.8, 152.9, 146.6, 144.6, 142.5, 140.8, 140.6, 131.5, 131.3,
128.5,121.1,120.8,118.9,117.8, 117.0, 113.2, 111.9, 101.7, 68.9, 60.6, 59.1, 56.6, 56.4,
55.7,55.2,50.5, 41.7, 394, 26.1, 25.0, 21.0, 15.6, 9.2.

ESI-MS m/z: Calcd. for C33HasNsOy: 633.6. Found (M+1)": 634.2.
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Rf: 0.52 (CHClyEtOAc 1:5).

"HNMR (300 MHz, CDCI,)  7.69 (bs, 1H), 7.49-7.46 (m, 2H), 7.34-7.21 (m. 2H), 6.96 (d.
J = 6.9 Hz, 1H), 6.06-5.97 (m, 1H), 6.03 (s, LH). 5.96 (bs, 1H), 5.91 (s, 1H). 5.66 (s, TH),
5.47(dd, JI = 1.5 Hz, J2 = 17.1 Hz, 1H), 5.37 (dd, J] = 1.5 Hz, J2 = 10.5 Hz, 1H), 5.36 (s,
1H), 4.75-4.70 (m, 2H), 4.54-4-49 (m, 1H), 4.14 (d, / = 2.4 Hz, 1H), 4.07-4.06 (m, 2H),
3.70 (s, 3H), 3.44 (m, 1H), 3.35 (d, J/ = 8.1 Hz, 1H), 3.21 (1, JI = 2.7 Hz.J2 = 6.6 Hz, 1H),
2.94-2.82 (m, 2H), 2.63 (d, J = 18 Haz, 1H), 2.24 (s, 3H), 2.06 (s, 3H), 2.06 (s, 3H), 1.90 (dd,
J1 =11.7Hz,J2 = 159 Hz, 1H), 0.71 (d, J = 6.9 Hz, 3H).

PCNMR (75 MHz, CDCl3) 5 178.6, 171.9, 152.8, 146.7, 144.5, 142.6, 140.8, 140.5, 1363,
131.3,131.0,129.9, 129.8, 128.9, 126.7, 125.2, 1243, 121.1, 120.6, 118.9, 117.7, 116.5,
112.8,112.1,101.6, 68.9, 60.5, 58.9, 57.3, 56.1, 55.9, 55.1, 53.3, 41.5, 39.2, 25.9, 24.6, 20.9,

154,9.1.

ESI-MS m/z: Caled. for CyoHasN;04S: 768.8. Found (M+1)*: 769.3.
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Rf: 0.26 (EtOAc:MeOH 5:1).

'HNMR (300 MHz, CDCL3) & 6.45 (s, 1H), 6.05-5.98 (m, IH), 5.97 (d, J = 1.2 Hz, 1H),
5.90(d,J=12Hz, 1H), 544 (dd, J/ = 1.2 Hz,J2 = 17.1 Bz, 1H), 5.35 (dd, JI = 1.2 Hz,
Y2 =10.2Yiz, 1H), 4.75-4.71 (m, 2H), 4.12-4.10 (m, 1H), 3.9 (4, J = 2.4 Hz, 1H), 3.92 (bs,
1H), 3.73 (5, 3H), 3.36-3.26 (m, 2H), 3.06 (dd, JI = 8.4 Hz, J2 = 18 Hz, 1H), 2.89 (dd, JI =
2.7Hz,J2 = 15.9 Hz, 1H), 2.75-2.73 (m, 2H), 2.48 (d, J = 18 Hz, 1H), 2.32 (s, 3H), 2.23 (s,
3H), 2.05 (s, 3H), 1.85 (dd, JI = 11.7 Hz, J2 = 15.6 Hz, 1H).

PCNMR (75 MHz, CDCl) 8 153.0, 146.6, 144.5, 142.8, 140.7, 131.5, 1305, 128.9, 1213,
1209, 119.1, 117.9, 116.7, 113.8. 111.6, 101.5, 69.0, 60.6, 59.8, 58.7, 56.5, 56.0, 55.3, 44.2
41.8,31.6,26.1,25.7, 15.7,9.2.

ESI-MS m/z: Caled., for CaoH3eN4O: 562.6. Found (M+1)": 563. 2.
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Rf: 0.62 (EtOAc:MeQOH 5:1).

'H NMR (300 MHz, CDCl3) & 6.50 (s, 1H), 6.07-6.01 (m, 1H), 5.99 (d.J = 1.2 Hz, 1H),
5.93(d,J = 1.2 Hz, 1H), 5.68 (s, 1H}, 5.46 (dd,J] = 1.2 Hz,J2 = 17.1 Hz, 1H), 5.37 (dd,
J1 =1.2Hz,J2 =105 Hz, 1H), 4.74 (1, J = 5.7 Hz, 2H), 4.63-4.62 (m, 1H), 4.54 (d,J =12
Hz, 1H), 4.30 (d,J = 12 Hz, 1H), 4.14-4.11 (m, 2H), 4.02-4.01 (m, 2H), 3.75 (s, 3H), 3.36-
3.26 (m, 3H), 3.04 (dd,JI = 8.1 Hz,J2 = 17.7Hz, 1H), 2.91(dd,J! =2.4Hz,J2 =156
Hz, 1H), 2.60 (d,J = 17.7Hz, 1H), 2.31 (s, 3H), 2.25 (s, 3H), 2.04 (s, 3H), 1.84 (dd, JI =
12 Hz, J2 = 15.9 Hz, 1H).

ESI-MS m/z: Calcd. for Ca3HssClsN4Oq: 738.0. Found (M+1)*: 737.2.
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CH4CN, 40°C, 5 b

CHLCN(4mL)0 O 121(0.45g, 0.60mmol)0 0 00 0000000000000 00O00 (2.1
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0 00 CHyCl,(50mL)0 0 00 0 0.IN HCI(2x 25mL)0 0000000 00 Nay,S0,0 00 0
0000000000000 000122(0.453g, 95%)0 00 0000000000000
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Rf: 0.31 (RP-18 CH3CN-H;0 8:2).

"H NMR (300 MHz, CDCl3) § 6.70 (s, 1H}), 6.05-5.99 (m, 1H), 5.97 (s, 1H), 5.92 (s, 1H), -
5.43 (dd,JI =12 Hz,J2 =17.1 Hz, 1H), 5.34 (dd, JI = 1.2 Hz, J2 = 10.5 Hz. 1H), 5.10-
5.04 (m, 2H), 4.72-4.68 (m, 2H), 4.60 (1. = 5.7 Hz, 1H),4.49 (d,J = 12.3 Hz, 1H), 4.38 (d,
J =123 Hz, 1H), 4.18 (4, J = 2.7 Hz, 1H), 4.03-4.00 (m, 2H), 3.71 (s, 3H). 3.54 (s, 3H),
3.38-3.22 (m, 4H), 3.04 (dd,J] = 7.8 Hz,J2 = 18.3 Hz, 1H), 2.91 (dd, J! = 2.4 Hz,J2 =
15.9 Hz, 1H), 2.61 (d, /= 18 Hz, 1H), 2.31 (s, 3H), 2.20 (s, 3H), 2.03 (s, 3H), 1.76 (dd, JI
=11.7 Hz, J2 = 15.6 Hz, 1H).

ESI-MS m/z: Caled. for C33Hi6C1sN,Oy0: 782.0. Found (M+1)*: 783 2.
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AcOH aq., Zn
23°C,6h -

123

90%0 O O O (6mL)O O 122(0.45g, 0.579mmo)0 0 0 00 OO O DO OO DO (0.283g, 4-34mm
oHhiDOdDOoDODO20 0000000000000 O0O0DO0OD0DO0OD0DO0ODODOoOOoDOoDOoDoOoOaOg
DO0O0CHCL(5M)0 0000000000000 00000000O000(pH=9)(2x 15
mLb) OO OOONa,S0,0 00000000000 0C0O0ODDODODODO123(0-351g, 100%)0O O
O0000o0oo0o0oo0ooooooooooooonononoan
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Rf: 0.38 (8i0;, EtOAc:MeOH 5:1).

"H NMR. (300 MHz, CDCl3) 5 6.68 (s, 1H), 6.06-5.99 (m, 1H), 5.97 (d, J = 1.5 Hz, 1H),

5.91 (d,J = 1.25 Hz, 1H), 5.44 (dd, JI = 1.5 Hz, J2 = 17.4 Hz, 1H), 5.36 (dd, J/ = 1.5 Hz,

J2 =10.2 Hz, 1H), 5.08 (q,J = 5.7 Hz, 2H), 5.74-4.70 (m, 2H), 4.02 (d, J = 3 Hz, 1H), 4.00

(d,J = 2.4 Hz, 1H), 3.91 (m, 1H), 3.71 (s, 3H), 3.56 (s, 3H), 3.37-3.35 (m, 1H), 3.29 (t, J =

2.7 Hz, 1H), 3.08 (dd, JI = 7.5 Hz, J2 = 18 Hz, 1H), 2.90 (dd, J] =2.7Hz, J2 = 15.9 Hz,

1H), 2.74 (dd, JI = 2.4 Hz, J2 = 5.1 Hz, 2H), 2.48 (d, J = 18 Hz, 1H), 2.35 (s, 3H), 2.20 (s,

3H), 2.05 (s, 3H), 1.80 (dd, J7 = 12 Hz, J? = 15.9 Hz, 2H).

ESI-MS m/z: Calcd. for C3,HagN4Os: 606.6. Found (M+1)": 607.3.
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g, 0.177mmol)0 000 O (14.37u L, 0.177mmoD0 0000000000000 1.500
000000000 0CHCl,@5mL)0 00 000.1IN Hel@oml)O 00 00 00 00 O NayS
0,0 00000000000000000000000000000000000000
0 0 O (Si020 Hex:EtOAc2:10 O Hex:EtOAcl:30 0 D)0 000D OD0OODODOODOOOODO
124(86mg, 70%)0 O O O

Do0o0o0aQ

Rf: 0.77 (EtOAc:MeOH 5:1).

HNMR (300 MHz, CDCly) § 7.39-7.26 (m, 5H), 7.25 (d, J = 15.6 Hz. 1H), 6.4 (s, 1H),
6.01(d, I=12Hz 1H), 5.94 (d, J =12 Hz, 1H), 5.68 (s, 1H), 5.65 (d, J = 15.6 1z, 1H),
544 (dd, J1 = 1.2 Hz, J2=17.1 Hz, IH), 5.35 (dd, J1 = 1.2 Hz, 12 = 10.5 Hz, 1H), 5.18 (¢, J
=6 Hz, 1H), 4.73-4.69 (m, 2H), 4.11-4.09 (m, 3H), 3.66-3.58 (m, 2H), 3.65 (s, 3H). 3.38-
3.31(m, 3H),3.02 (dd, J1 = 8.4 Hz, J2 = 18.3 Hz, 1H), 2.92 (dd, 1 = 2.7 Hz, 12 = 15.6 Hz,
1H), 2.59 (d, J=18.3 Hz, 1H), 2.31 (s, 3H), 2.05 (s, 3H), 2.02 (s, 3H), 1.89 (dd. J1 = 12.3
Hz,J2 = 162 He, 1H).

“C NMR (75 MHz, CDCl) 8 165.5, 152.7, 146.6, 144.4, 142.6, 140.7, 140.5, 140.1, 134.7,
131.2,1306,129.3,128.7, 128 4, 127.6, 120.8,120.5, 1203, 118.9, 117.6, 116.5, 113.2, 20
111.8, 101.6, 68.8, 60.4, 59.0, 56.2, 56.1, 55.7, 55.0, 41.5, 40.6, 25.9, 25.1, 15.5, 9.0.

ESI-MS m/z: Caled. for CsgHagN4Og: 692.7. Found (M+1)*: 693.2.
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'HNMR (300 MHz, CDCl;) § 7.36-7.33 (m, SH), 7.28 (d, J = 15.9 Hz, 1H), 6.45 (s, 1H),
5.90 (s, 1H), 5.83 (s, 1H), 5.55 (d, J = 15.6 Hz, 1H), 5.24 (t, J = 12.9 Hz, 1H), 4.17(d, J =
1.8 Hz, 1H), 4.10-4.07 (m, 2H), 3.72 (s, 3H), 3.46-3.32 (m, 3H), 3.14-3.00 (m, 2H), 2.54 (d,

- J=18 Hz, 1H), 2.32 (s, 3H), 2.05 (s, 6H), 1.89 (dd. J; = 12 Hz, J2 = 15.3 Hz, 1H).
BCNMR (75 MHz, CDCl;) § 165.7, 146.9, 145.1, 144.2, 143.0, 140.8, 136.5, 134.5, 130.6,
129.4,128.9, 127.9, 127.7, 120.8, 119.8, 117.8, 114.1, 112.9, 107.1, 100.8, 60.5, 59.2, 56.4,
56.0, 55.1,41.4, 30.7, 25.5, 25.3, 15.5, 8.9.

ESI-MS m/z: Caled. for C3sH3¢N,O5: 608. 6. Found (M+1)*: 609.2.
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Rf: 0.07 (EtOAc:MeOH 5:1).

"HNMR (300 MHz, CDCl;) § 7.40-7.28 (m, SH), 7.25 (d, J = 15.6 Hz, IH), 6.48 (s, 1H),

6.00-5.94 (m, 1H), 5.96 (s, 1H), 5.92 (s, 1H), 5.89 (s, 1H), 5.53 (d, J = 15.6 Hz, 1H), 5.42-

5.36 (m, 2H), 5.31 (dd, J; = 1.2 Hz, J2 = 10.8 Hz, 1H), 4.71-4.65 (m, 2H), 4.51 (d, J = 3

Hz, 1H), 4.42 (bs, 1H), 4.07 (bs, 1H), 3.79 (dd, J; = 6.9 Hz, J2 = 12.9 Hz, 1H), 3.68 (s, 3H),

3.62-3.59 (m, 1H), 3.41-3.37 (m, 1H), 3.16 (d, J = 7.8 Hz, 1H), 2.95 (dd. J, = 7.5 Hz, J2 =

17.4 Hz, 1H), 2.88-2.83 (m, 1H), 2.43 (d, J = 18 Hz, 1H), 2.28 (s, 3H), 2.10 (s, 3H), 2.00 10
(s, 3H), 1.81 (dd, J; = 11.7 Hz, J2 = 15.3 Hz, 1H).

"C NMR (75 MHz, CDCl3) 8 165.5, 152.9, 146.7, 144.5, 144.4, 142.7, 1410, 140.0, 134.6,
131.4,130.7,129.2, 128.8, 128.5, 127.8,127.7, 124.6, 1212, 120.9, 118.9, 116.5, 114.9,

114.7,111.3, 101.6, 93.3,92.3, 83.2, 68.9, 60.6, 57.8, 56.8, 56.6, 56.3, 52.5, 52.2. 41.6, 26.1,
24.6,15.6,9.1.

A
‘8

ESI-MS m/z: Calcd. for C35H, N30s: 683.7. Found (M-17)*: 666.3 20
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Rf: 0.63 (EtOAc:MeOH 5:1).

'H NMR (300 MHz, CDCl3) § 7.26-7-14 (m, 3H), 7.04-7.01 (m, 2H), 6.44 (s, 1H), 6.07-5.99

(m, 1H), 597 (d, J = 1.5Hz, 1H), 5.91(d, J= 1.5 Hz, 1H), 5.75 (bs, 1H), 5.45 (dd, J; =

1.5 Hz, J2 = 17.4 Hz, 1H), 5.36 (dd, J; = 1.5 Hz, J2 = 10.2 Hz, 1H), 5.03 (t, J=5.7Hz,

1H), 5.74-5.66 (m, 2H), 4.09 (d, J = 2.4 Hz, 1H), 4.01 (bs, 1H), 3.97 (d, J = 2.7 Hz, 1H),

3.62(dd, J; = 8.4 Hz, J2 = 13.5 Hz, 1H), 3.42 (s, 3H), 3.37-3.28 (m, 3H), 3.04-2.87 (m,

3H), 2.67-2.46 (m, 4H), 2.29 (s, 3H), 2.05 (s, 3H), 2.03 (s, 3H), 1.23-1.79 (m, 1H). 10
“CNMR (75 MHz, CDCl3) § 171.8, 152.8, 146.7, 144.5, 144.4, 142.7, 140.9, 140.8, 140.6,
131.4,130.7,128.9, 128 4, 128.2, 128.1, 126.0, 120.8, 1204, 118.9, 117.6, 116.6, 113.0,

11L9,10L6,689,603,590,563,562,5&6,55J,415,403,317,3L0,259,252,155,
9.1.

ESI-MS m/z: Caled. for C30Hs;N4Os: 694.3. Found (M+1)": 695.3.
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goobooodoooboogidNa,SoO,0 000000000000 0D0O0O000DbOO0Od
OOoOO0O0OD0ODOO0O000O000D0DO(Si0,0EtOAcO O EtOAc:MeOH3: )OO DO OO OO OO 40
OoOO0O0ODDO128(30mg, 61%)0 0O 0O O

gboooog
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Rf: 0.65 (EtOAc:MeQH 5:1).

'"HNMR (300 MHz, CDCl;) § 7.22-7.11 (m, 3H), 7.06-7.03 (m, 2H), 6.43 (s, 1H), 6.08-5.98
(m, 1H), 5.96 (4, J=1.5Hz, 1H), 5.90 (4, J = 1.5 Hz, 1H), 5.66 (bs, 1H), 5.44 (dd, J; = 1.5
Hz,J2 = 17.4 Hz, 1H), 5.36 (dd, J; = 1.5 Hz,J2 = 10.5 Hz, 1H), 4.78-4.65 (m, 2H), 4.44
(d, J=3 Hz, 1H), 4.36 (bs, 1H), 3.99 (td, JI = 2.1 Hz, J2 = 9.9 Hz, 1H), 3.78-3.67 (m, 1H),
3.56 (dt, JI = 1.5 Hz, J2 = 11.1 Hz, 1H), 3.43 (s, 3H), 3.30-3.12 (m, 2H), 3.02-2.89 (m,
1H), 2.83 (dd, JI = 2.7 Hz, J2 = 15.9 Hz, 1H), 2.62-2.51 (m, 2H), 2.36 (d, J = 18.6 Hz, 10
1H), 2.27 (s, 3H), 2.02 (s, 3H), 2.00 (s, 3H), 1.86-1.66 (m, 3H).

PCNMR (75 MHz, CDCL) § 171.6, 146.7, 141.2, 141.1, 131.5, 130.5, 128.9, 128.3, 128.2,
128.2,125.9,124.7,121.1, 121.0, 118.8, 111.3, 101.6, 94.0, 83.2, 68.8, 60.3, 57.9, 56.6,
56.3,52.3,52.0,41.7, 41.6,41.1,37.9,31.1, 31.0, 26.1, 24.6, 15.5, 9.2. .

ESI-MS m/z: Calced. for C3gH43N;0q: 685.7. Found (M-17)": 668.3.

20
000000
000000
0oo0oooo
BriMOM, DIPEA, DMAR
- 30

CHaCN, 40°C. 5 h

CH5CN(12mL)0 O 127(1.64g, 2.36mmol)0 0 0 0000000000000 0O000 O (8.
22mL, 47.2mmoD0 000000000 O000O0(2.86mL, 35.4mmol)0 00000000
0000 (9mg, 0.2362mmol)J 000000000000 040000000000000

00 00CHLCI,(80mL)D 0 000 0.IN HCI(3x 25mL)0 00000000 O NayS0,0 O O 40
00000000000000000129(1.46g, 84%)0 0 0000000000000
000000000000

000000
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Rf: 0.24 (RP-18 CH;CN-H;,0 8:2).

'"HNMR (300 MHz, CDCls) § 7.27-7.11 (m, 3H), 7.05-7.02 (m, 2H), 6.67 (s, 1H), 6.08-5.98
(m, 1H), 5.96 (4, J=1.2Hz, 1H), 5.90 (d, J = 1.2 Hz, 1H), 5.44 (dd,JI = 1.2 Hz, J2 =
17.1Hz, 1H), 5.34 (dd, JI = 1.2 Hz, J2 = 10.5 Hz, 1H), 5.05 (d, J =6 Hz, 1H), 5.00(d, J =
6 Hz, 1H), 4.97 (t, J = 5.1 Hz, 1H), 4.75-4.68 (m, 2H), 4.16 (d, J= 2.7 Hz, 1H), 3.98-3.97
(m, 1H), 3.68-3.67 (m, 1H), 3.65-3.61 (m, 1H), 3.52 (s, 3H), 3.35 (5, 3H), 3.32-3.26 (m, 3H),
3.05-2.86 (m, 3H), 2.59-2.48 (m, 2H), 2.30 (5, 3H), 2.02 (s, 3H), 1.94 (s, 3H), 1.91-1.67 (m, 10
3H).

“CNMR (75 MHz, CDCLy) & 171 4, 152.7, 148.5, 148.3, 144.5, 140.9, 140.8, 140.4, 131.1,
130.9, 1304, 130.1, 128.4, 128.2, 126.0, 124.6, 123.7, 120.3, 119.0, 112.9, 111.8, 101.6,
99.1, 68.9, 594, 59.1, 57.5, 56.7, 56.3,55.4,55.1,41.5,40.2,37.7,30.9, 25.8, 25.2, 15.5,

9.0.
ESI-MS m/z: Calcd. for C4HyeNiOs: 738.8. Found (M+ 23)*: 7612
20
ogooooao
oooooad
gooooad
) HSI’IBUS. Pd(PPh3)20I2
ACOH.CH,Clp, 8h
30
0 0°C - 23°C ©
129 130

CH,CI,(40mL)0 O 129(1.46g, 1.97mmol)J 00 0 00 00O O O (450u L)O Pd(PPhy),Cl,(1
38mg, 0.197mmol)0 O BugSnH(1.06mL, 3.95mmol)0 0 00000000000 023000
00000000000000000000000 (Sio,0 Hex:EtOAcl:10 O EtOAcO O O
Y0OOOOOODODOODOOODOOO 130(1-1g, 85%)0 O O O RF:0.22(Hex:EtOAcl:2)
Do0o0o0Q
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'HNMR (300 MHz, CDC3) § 7.21-7.12 (m, 3H), 6.98-6.95 (m, 2H), 5.86 (s. 1H), 5.84 (s,
1H), 5.79 (bs, 1H), 5.26 (d, J = 6 Hz, 1H), 5.11(d, J = 6 Hz, 1H), 5.05 (¢, J = 5.7 Hz, 1H),
4.19(d, J=2.4 Hz, 1H),4.03 (d, J = 2.4 Hz, 1H), 3.9 (bs, 1H), 3.65 (s, 3H), 3.56 (s, 3H),
3.53-3.42 (m, 2H), 3.34 (d, J = 8.7 Hz, 1H), 3.27 (brd, J = 11.7 Hz, 1H), 3.11 (d, J = 15
Hz, 1H), 2.99 (dd, JI = 8.4 Hz, J2 = 18.3 Hz, 1H), 2.64-2.52 (m, 3H), 2.29 (s, 3H), 2.08 s,
3H), 2.06 (s, 3H), 1.84 (t, J = 7.8 Hz, 2H), 1.71 (dd, JI = 12.9 Hz, J2 = 13.5 Hz, 1H).
CNMR (75 MHz, CDCL) § 171.7, 149.0, 147.6, 140.6, 132.1, 131.9, 130.9, 130.5, 128.5,
128.4,128.3, 1280, 126.0, 124.9, 124.6, 123.1, 117.6, 100.8, 99.6, 59.6, 58.9, 57.6, 56.6,
56.5,55.6, 55.1,41.5,37.8,31.5,31.1, 25.9, 25.1, 22.6, 15.5, 8.8,

ESI-MS m/z: Caled. for C3HiN;Oy: 654.7. Found (M*+ Na): 655.1

oooooao
gboooaog
ugbogood

CICH,COCH, py

CHoCly, 0°C, 1.5 h

130

CH5Cl,(AmL)O O 130(130mg, 0.198mmol)0 0 0 0000 0000000000000 00
00 (41.9u L, 0.297mmo)0 0000 (24u L, 0.297mmol)0 0000000000000
250 00000000000 CHCI,@OM)OOO0D000.INHCI(ZnL) OO0 O 000000
ONa,S0,0 0000000000000 0000000000000000000000
000000 (Si0,0 Hex:EtOAc4:10 0 Hex:EtOAc1:40 0 0 )00 D0 0000000000
0 0 0 131(93mg, 62%)0 O O O

Do0o0000

Rf: 0.30 (Hex:EtOAc 1:2).

'H NMR (300 MHz, CDCl3) & 7.25-7.16 (m, 3H), 7.04-7.02 (m, 2H), 6.78 (s. 1H), 6.02 (d,
J=12Hgz, 1H),5.95(d, J=1.2Hz, 1H), 511 (d, J= 6.6 Hz, 1H), 4.98 (d, J = 6.6 Hz, 1H),
4.95 (t, 1= 6.3 Hz, 1H), 4.61 (bs, 1H), 4.30 (s, 1H), 4.08 (s, 1H), 3.96 (d, J=7.2 Hz, 1H),
3.66-3.54 (m, 1H), 3.50 (s, 3H), 3.39 (s, 3H), 3.19 (dd, J1 = 7.8 Hz, J2 = 18.3 Hz, 1H), 2.88
(d, J=18.6 Hz, 1H), 2.79 (dd, J1 = 2.7 Hz, J2 = 15.9 Hz, 1H), 2.66-2.62 (m, 1H), 2.57 (s,
3H), 2.06 (s, 6H), 1.94-1.87 (m, 1H), 1.77-1.68 {(m, 2H).

ESI-MS mvz: Calcd. for C3oHaF3N«Os: 750.7. Found (M+ Na)": 751.2.

gboogoood
gbooooao
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gboooaod

CICH,COCI, py

CHCly, 0°C, 1.5 h

CH5Cl,(2mL)0 O 130(130mg, 0.198mmo)0 0 00 0000000000000 00000
00 (23.65u L, 0.297mmo)0 000 O (24p L, 0.297mmo)0 0000 O0CO0O0CDOO0O
02.5000000000000CHCIL,A0mL)O OO O0DOO0.INHCIK(ZnL)O OO0 0000
0ONay,S0,0 0 0000000000000000000000000000000000
0000000 (Sio,0 Hex:EtOAc2:10 O Hex:Et0c1:10 0 0)0 00000000000
0000 132(130mg, 90%)0 O O O

Do0oo0Q

Rf: 0.31 (Hex:EtOAc 1.2),

'HNMR (300 MHz, CDCl3) § 7.24-7.15 (m, 3H), 7.07-7.05 (m, 2H), 6.69 (s, 1H). 6.00 (d,
J=15Hz 1H),5.94 (d, J=1.5Hz, 1H),5.11 (d, J = 5.7Hz, 1H), 5.04(d, J = 5.7 Hz,
1H), 4.93 (m, 1H), 4.36 (s, 2H), 4.16 (4, J = 2.7 Hz, 1H), 4.01 (m. 2H), 3.64 (dd, JI = 6.9
Hz, J2 = 12.3 Hz, 1H), 3.54 (s, 3H), 3.40 (s, 3H), 3.38-3.35 (m, 2H), 2.29 (dt. J7 = 3 Hz, J2
= 12 Hz, 1H), 3.03(dd, J/ = 7.8 Hz, J2 = 18 Hz, 1H), 2.77 (dd, JI = 2.4 Hz, J2 = 16.2 Hz,
1H), 2.58-2.52 (m, 3H), 2.32 (s, 3H), 2.02 (s, 3H), 1.92-1.85 (m, 1H), 1.76-1.65 (m, 2H).
“CNMR (75 MHz, CDCl3) § 171.6,164.9, 148.3, 144.6, 140.9, 140.8, 139.8, 132.1, 131.9,
131.1, 130.0, 128.2, 126.0, 125.0, 124.6, 123.5, 120.1, 117.5, 113.0, 111.5, 101.7, 99.1, 64.9,
59.7,58.9,57.7, 56.6, 56.4, 55.2, 55.1, 41.5, 40.2, 39.9, 37.7, 30.9, 26.3, 25.1, 15.4, 0.1.
ESI-MS mvz; Caled. for CagHs3CINGOs: 730.2. Found (M+1)*: 731.1.

gbooooao
ugboogood
oooooao

CIC,H,COCI, py

CHoCly, 0°C, 1.5 h
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CH5CI,(2mL)0 O 130(130mg, 0.198mmol)J 00 0000000000000 000 (28.35
pL, 0.297mmol)0 0000 (24p L, 0.297mmoDN0 0000000000000 2.5000
000000000 CHCIL,(omL)O OO0 00.IN HCI(7mL)O 000000 0 0 O NaySO,
D000000000000000000000000000000000000000
0 0 (Si0,0 Hex:Et0Ac1:1)0 000000000000 000 133(94mg, 64%)0 0 0 0O
Do0o0o0aQ

Rf: 0.43 (Hex:EtOAc 1:2).

"H NMR (300 MHz, CDCl3) § 7.23-7.12 (m, 3H), 7.06-7.04 (m, 2H), 6.69 (s, m), 597 (s,
1H), 5.92 (s, 1H), 5.08 (d, J = 6 Hz, 1H), 5.00 (d, J = 6 Hz, 1H), 4.97 (m, 1H), 4.16 (bs,
1H), 4.00 (m, 1H), 3.8 (t, J = 6.9 Hz, 2H), 3.75 (t, J = 6.9 Hz, 2H), 3.59 (dd, JI = 6.3 Hz,
J2 =12.3 Hz, 1H), 3.53 (s, 3H), 3.37 (s, 3H), 3.03-3.26 (m, 1H), 3.17-2.97 (m, 3H), 2.83-
2.73 (m, 2H), 2.58-2.52 (m, 3H), 2.31 (s, 3H), 2.03 (s, 6H), 1.93-1.86 (m, 1H), 1.79-1.64 (m,
2H).

C NMR (75 MHz, CDCl3) § 171.9, 167.8, 148.3, 144.7, 140.8, 132.1, 132.0, 131.1, 1302,
128.2, 126.1, 125.2, 124.6, 123.7, 122.2, 120.2, 117.6, 114.7,112.9, 111.8, 101.7, 99.3, 74.9,
65.0, 59.6, 59.0, 57.7, 56.7, 56.4, 55.4, 55.1, 41.5, 38.5, 37.8, 37.2, 31.0, 26.4, 25.2, 15.5,
9.3.

ESI-MS m/z: Caled. for CsgHasCIN,Og: 744.2. Found (M+1)*: 745.0.

oooooao
gboooog
gbooooao

F7C3COC|, PY

CH,Cly, 0°C, 2 h

CH5CI,(2nL)0 O 130(160mg, 0.244mmol)0 0000 0000000000000 O0000
0 (54.5u L, 0.3667mmol)0 0 000 (40u L, 0.49mmol)0 0000000 OOO0OOO0?2
00000000000 0CHCI,@5n)000000.IN Hel@onl)D 0 OO0 oooo0o0
Na,S0,0 00 0000000000000 000000000000000000000
00000 (Sioy0 Hex:EtOAc2:10 0 Hex:Et0cl:40 0 0)0 0000000000000

0 O 134(120mg, 63%)0 0 O O

000000
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Rf: 0.40 (Hex:E10Ac 1:2),

'H NMR (300 MHz, CDCl3) 5 7.25-7.16 (m, 3H), 7.04-7.02 (m, 2H), 6.7 (s, IH), 6.02 (4,

J=15Hz, 1H),5.96 (d, J = 1.5 Hz, 1H), 5.11 (d, J = 6.6 Hz, 1H), 4.95 (d, J = 6.6 Hz,

1H), 4.94 (m, 1H), 4.58 (m, 1H), 4.25 (bs, 1H), 4.06 (bs, 1H), 3.88 (d, ./ = 6.9 Hz, TH), 3.64

(dd, JI = 7.5 Hz,J2 = 12.9 Hz, 1H), 3.55-3.53 (m, 1H), 3.49 (s, 3H), 3.38 (s, 3H), 3.17 (dd,

JI=8.1Hz, /2= 18.9 H, 1H),2.85 (d, J = 18.3 Hz, 1H), 2.77 (dd, JI = 2.7 Hz, J2 = 162

Hz, 1H), 2.60-2.57 (m, 3H), 2.56 (5, 3H), 2.06 (s, 3H), 2.03 (s, 3H), 1.96-1.88 (m, 1H), 1.79- 10
1.69 (m, 2H).

ESI-MS m/z: Caled. for Cy;HyFyN,Os: 850.7. Found (M+1)": 851.3.

20

TFA

CH,Cl,, 6h

0°C - 23°C
Om
135

CHzCl,(ImL)O O 131(93mg, 0.123mmo)0 00 O0OCOCOODODOOOODOOO(E@8LY L, 4.95
mmoND O O0OOOOOODODOOO23000000000DDOO0O0O0O0OOOODODODOGDO 30
oo@smboooooodoooooo@Ex 1m0 oDoo0ooooooooooOgag
ocoooooOO0OO0oO0oOoO0ooooooObOObOO0oU0oOoO0oooooOoOODDOOOOOasseesng
,/W)DDD000000000000D0D000000000O0D0DODORF:0.26(Hex:EtOAcl:1

)
Dooooo

'H NMR (300 MHz, CDCl3) & 7.24 - 7.15 (m, 3H), 7.04 - 7.01 (m, 2H), 6.45 (s, 1H), 6.03 (d,
J=1.5Hgz, IH}, 5.97 (d, J= 1.5 Hz, 1H), 5.62 (s, 1H), 4.97 (m, 1H), 4.09(d, J= 1.8 Hz,
1H), 4.03 (bs, 1H), 3.99 (d, J = 2.4 Hz, 1H), 3.73 (dd, J1= 7.5 Hez, J2 = 12 Hz, 1H), 3.38 (5,
3H), 3.34 - 3.28 (m, 3H), 3.05 (dd, J1= 8.4 Hz, J2 = 18.3 Hz, 1H), 2.75 (dd, J1= 3.3 Hz, J2
= 16.5 Hz, IH), 2.60 - 2,47 (m, 3H), 2.30 (s, 3H), 2.05 (s, 3H), 2.02 (s, 3H), 1.91 - 1.65 (m,
3H).

ESI-MS m/z: Caled. for C3;H;3F>;N4O5: 706.2. Found (M+1): 707.2.

40

gboooog
gbooood
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TFA

‘I’

CH,ChL,35h

o)\/@
136

CHzCIl,(ImL)O O 132(130mg, 0.177mmol)0 000000 O0ODODODOOOODO (545u L, 7.0
nmoDI D ODODDODODODODOOD2003.5000000000000000000O0
ooo@semOo0oDo0oDo0bDoooooDoEx oM DO 0000 o0DOoooooDooaoan
0000000000000 0000000D00D0o0o00o0o00oD0o0oo0o00O0O0osel
8mg, 97%) 000 00000DODODODOOODODODODODODOOAORF:0.27(Hex:EtOAC
1:1)

oooooao

'H NMR (300 MHz, CDCl3) 8 7.23 - 7.13 (m, 3H), 7.06 - 7.03 (m, 2H), 6.45 (s. 1H), 5.98 (d,
J=12Hz 1H), 5914, J=12Hz, IH), 5.04 (1, J = 4.5 Hz, 1H), 4.37 (bs, 2H). 4.13 (d, J
= 2.1 Hz, 1H), 4.03 (bs, 2H), 3.68 - 3.61 (dd, J1= 7.2 Hz,J2 = 12.3 Hz 1H), 3.40 (s 3H),
3.37 - 3.28 (m, 3H), 3.02 (dd, J1= 8.4 Hz, J2 = 18.6 Hz 1H), 2.75 (dd, J1= 2.7 Hz, 2= 15.9
Hz 1H), 2.58 - 2.50 (m, 3H), 2.32 (s, 3H), 2.01 (s, 6H), 1.94 - 1.67 (m, 3H).
*C NMR (75 MHz, CDCl,) 5 171.8, 165.0, 146.8, 144.6, 142.9, 141.0, 140.9, 139.8, 132.0,

- 1303,129.4,128.5,128.3,126.0, 120.8,120.1, 117.4, 116.1, 113.0, 111.5, 101.7, 60.5, 58.7,
56.3,56.2,55.2,55.0,41.5,404,39.5,37.7,31.0, 29.6, 26.4, 25.3, 15.5, 9.2.
ESI-MS m/z: Caled. for C3;H39CIN;O+: 686.2. Found (M+1)": 6872,

gbooood
oooooao
gbooobooog

TFA
CH,Cl, 25h
0°C ~ 23°C

CH3Cl,(ImL)O O 133(94mg, O0.126mmol)0 0 00O OCOODODOOOODOOO(385u L, 5.0m
moHO ODOODOQOQOOODODOOO23002.50000000000000000000GO
oco@emoooooooooooooDE oMy oooooooDbDDbbOO0o0ooooo
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ocooooDoOOO0oO0oOoOoOooooooObDOOO0O0oOoOoOooooooODDDOOOn137(118m
g, 97)0 0 000C00ODODODOO00O0O0O000DODOODODDODOOOORF:0.24(Hex:EtOAcCL:

)

goboooo
'H NMR (300 MHz, CDCl3) § 7.25-7.14 (m, 3H), 7.05-7.03 (m, 2H}, 6.44 (s, 1H), 5.98 (d,
J=1.5Hz, 1H), 5.92 (d, J=1.5Hz, 1H),5.82 (5, 1H),5.20(t, J = 4.8 Hz 1H), 4.07(d, J
=2.1 Hz, 1H), 5.82 (s, 1H), 5.20(t, J = 4.8 Hz, 1H), 4.07(d, J = 2.1 Hz, 1H). 4.01 (bs,
1H), 3.98 (d, J ~ 2.4 Hz, 1H), 3.93-3.84 (m, 2H), 3.63 (ddd, JI = 1.5Hz J2=69H2J3 =

10
12 Hz, 1H), 3.44 (bs, 3H), 3.37-3.26 (m, 3H), 3.11-3.06 (m, 2H), 3.01 (dd. J! = 8.4 Hz, J2
= 18.3 Hz, 1H), 2.80 (brd, J = 13.8 Hz, 1H), 2.58-2.47 (m, 3H), 2.29 (s, 3H), 2.03 (s, 3H),
2.01 (s, 3H), 1.93-1.68 (m, 3H).
13C NMR (75 MHz, CDCl3) & 171.7, 168.0, 146.7, 144.6, 142.8, 142.1, 141.0, 140.8, 140.1,
130.7, 129.0, 128.2, 126.0, 122.2, 120.9, 116.7, 114.7, 113.1,111.7, 102.3, 101.7, 72.0, 604,
59.1, 56.4,56.3, 55.7,55.2, 41.7,40.3, 8.8, 37.8,37.1,31.0, 264, 25.2, 15.5,9.4.
ESI-MS m/z: Caled. for CagHs CIN,O5:-700.2. Found (M+23)": 723.1.
' 20
OoOooonoad
oooooao
oooooao
TFA
30
CH.Cly, 10h

0°C - 23°C
J\/\©
138

CH5CI,(ImL)O O 134(46mg, 0.054mmo)0 0 000 O0O0O0O0OCOOOCOOO (166p L, 2.16
mmoNO O OOOOCOOODOODOO23j10000000OD0DOOO0OO0O0O0OO0DOOOODOO
oo@emoooooooooooobDEi1om)D0ooooboooODbDDb0OO0O00O00on
oo0oo0oDoDoOO000O0oO0ooooooODODO0DO0U0DO0DO0oUooDoOOoODDOOOOOd138(35mg
,80W)0 00000000000 00ODODOO0O00O0O0O0O0O0ODDODRF:0.26(Hex:EtOAcl:1 40

)
oDooood
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'HNMR (300 MHz, CDCl;) 8 7.23 - 7.12 (m, 3H), 7.04 - 7.01 (m, 213), 6.45 (s, 1H), 6.03 (d.
J=15Hz, 1H),5.97(d,J = 1.5 Hz, 1H), 5.64 (s, 1H), 4.98 (m, 111), 4.09 (d. J = 2.1 Ha,
1H), 4.03 (bs, 1H), 3.98 (d,J =24 Hz, 1H), 3.75 (d4, J1=9.6 Hz, J2 = 14.1 Hz, 1H), 3.35
(s, 3H), 3.29 - 3.24 (m, 3H), 3.04 (dd, Ji=7.8 Hz, J2 = 18.0 Hz, 1H), 2.74 (dd, J1= 3.0 H,
J2 = 16.8 Hz, 1H), 2.57 - 2.45 (m, 3H), 2.30 (s, 3H), 2.03 (s, 6H), 1.92 - 1.64 (m, 3H). ESL-
MS m/z: Caled. for C3sHyF;N4O5: 806.7. Found M+1)*: 807.3.

10
ooOoooao
oooooao
gooooad
AcCl, py
CHCly, 4 h 20
0°C -» 23°C NH
o 0
138
136

CH5C1,(0.3mL)0 O 136(45mg, 0.065mmol)0 0 00 000000000000 (4.65u L, O
.065mmol)0 0000 (5.2u L, 0.065mmo)0 00 0000000000000 O00O0O0
000000CHCl,(I5mL)0 000 00.AN HCl(7mL)O OO D000 000 O NayS0,0 O O
000000000000 D0O0O0O0O0O0O0O00O0O00D0O00O0O00O0O0O0OoOoooo( 30
10,0 Hex:EtOAC5:10 O EtOACO 0 0)0 000000000000 00 O 139(27mg, 57%)
oooo

DO0o0o00

Rf: 0.36 (Hex:EtOAc 1:2).

"H NMR (300 MHz, CDCl3) & 7.26 - 7.14 {m, 3H), 7.07 - 7.04 (m, 2H), 6.84 (s, 1H), 6.00 (d,
J=12Hz, 1H), 5.94 (d,/=12Hz, IH),494 (1, = 5.1 Hz, 1H), 4.39 - 4.38 (m, 2H), 4.02
(bs, 2H), 3.67 (d, /= 3 Hz, 1H), 3.60-3.54 (m. 1H), 3.47-3.35 (m, 3H), 3.42 (s, 3H), 3.26
(dt,J; = 4.8 Hz, J; = 8.7 Hz 1H), 3.02 (dd, J, = 8.1 Hz, J, = 18.3 Hz, 1H), 2.64 - 2.38 (m,
'3H),2.35 (s, 3H), 2.25 (s, 3H), 2.06 (s, 3H), 2.03 (s, 3H), 1.95 - 1.69 (m, 3H).

ESI-MS m/z: Caled. for C3H4;CIN;Os: 729.2. Found (M+23)": 752.3.

40
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(224) JP 5008812 B2 2012.8.22

AcCH, py

CH,Cly. 0°C, 20 min,

CH5C1,(0.2mL)0 O 2(45mg, 0.0273mmol)0 00 0000000000000 (1.94p L, O.
0273mmol)0 0 0 0 O (2.20p L, 0.0273mmo)0 000 0000000000200 0000
0000000 CHCI,@5mL)O0O00D000.IN HCIGnNL)O O OO0 000 O 0 NayS0,0 O
0000000000000 000000000000000000000000000
(Si0,0 EtOAcO 0 EtOAc:MeOH5:10 0 D)0 DD D000 D000 0 D000 0 140(9mg, 5
6%)0 O O O RF:0.56(ELOAC:MeOH5:1)

0ooooo

"H NMR (300 MHz, CDCl3) 8 6.52 (s, 1H), 6.40 (s, 1H), 5.73 (d, J= 7.5 Hz, 1H), 4.95 (d, J=
6.9 Hz, 1H), 4.20 (d, J= 1.5 Hz, 1H), 4.00 (s, 3H), 3.86 (d, J= 4.5 Hz, 1H), 3.79 (s, 3H),
3.78-3.77 (m, 1H), 3.40-3.35 (m, 2H), 3.24 (dt, , J;= 3.6 Hz, J= 11.4 Hz, 1H), 3.17 (d, J=
7.8 Hz, 1H), 3.11 (d, J= 7.5 Hz, 1H), 3.04 (d4, J;= 3.6 Hz, J;= 18.6 Hz, 1H), 2.92 (dt, , J;=
3.3 Hz, J;= 14.1 Hz, 1H), 2.43 (d, /= 18.0 Hz, 1H), 2.37 (s, 3H), 2.29 (s, 3H), 1.89 (s, 3H),
1.79 (s, 3H), 1.75 (dd, J;= 2.7 Hz, J,= 6.9 Hz, 1H), 0.99 (d, /= 7.5 Hz, 3H).

ESI-MS m/z: Calcd. for Cy;H3;N504: 591.6. Found (M+1)*: 592 3.

ugboogood
oooooao
gboooaog

141

CH5C1,(0.2mL)0 O 2(45mg, 0.0273mmol)0 0 0000000000000 0000000
00 (3.85u L, 0.0273mmol)0 230 0 0000000000300 00000000000C
HoCl,(15mL)0 0 00 0 0.AIN HCIGML)O O 0000000 0Na,S0,0 000000000
00000000000 000000000000000000000(Sio,0EtoAcd O
EtOAC:MeOH4:10 0 D)0 DO D ODCOOOCOOOCOO OO OO 141(12.1mg, 69%)0 O O O RF
:0.73(EtOAC:MeOH5:1)

Do0o0o00
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'H NMR (300 MHz, CDCl3) 3 6.90 (d, /= 6.6 Hz, 1H), 6.56 (s, 1H), 5.11 (d,J= 6.6 Hz, 1H),
4.47 (bs, 1H), 4.23 (bs, 1H), 3.97 (s, 3H), 3.93 (bs, 1H). 3.85-3.81 (m, 1H), 3.77 (s, 3H),
3.40-3-36 (m, 2H), 3.23 (dd, J,= 7.2 Hz, J,= 18.6 Hz, 1H), 3.13-3.08 (m, 3H), 1.86 (s, 3H),
1.74 (dd, J;= 10.8 Hz, J>~ 16.8 Hz, 1H), 1.07 (d, J= 6.9 Hz, 3H). |

ESI-MS m/z: Calcd. for CayHisF3N<Oy: 645.6. Found (M+1 )1 646.3.

gboooog
gbooooaod
oooooao

N-Boc-Phenylalanine

Y

DIPEA, DMAP
EDC.HCI, CH,Cl,

CH5C1,(0.87mL)0 O 45(30mg, 0.058mmol)0 0 0O 0O O O O O DIPEA(L5.0mL, 0.086mmol)0 E
DCO HCI(27.6mg, 0.145mmol)0 N-Boc-0 O 0 O 0 O O O (22.9mg, 0.086mmol)C O DMAP(O.
7mg, 0.006mmol)0 00000000000 D00000O000000O0O0O0O0CH,CI,(10mL
)0 0O O00O0.1N HCI(BmL)O 10% NaHCO5(5mL)0 0000000000000 0O O NaySo
L 000000000000000000000000000000000000000

000 (Si0,0 Hex:Et0Ac1:2) D D 0 0000000000000 174(17mg, 38%)0 0 0 0

ugbogood

Rf=0.35 Hex:AcOFEt 1:2.

"H NMR (300 MHz, CDCls) 7.24-7.15 (m, 3H), 7.05-7.02 (m, 2H), 6.43 (s, 1H), 5.88 (s,
1H), 5.78 (s, 1H), 5.64 (s, 1H), 5.63 (bs, 1H), 4.80 (bs, 1H), 3.98 (s, 1H), 3.85 (bs, 2H), 3.75
(bs, 1H), 3.58 (bs, 1H), 3.53 (bs, 3H), 3.38 (m, 1H), 3.17-3.10 (m, 3H) 2.90 (dd. J, = 8.7 Hz,
Jo=17.7Hz, 1H), 2.73 (d, J = 14.4 Hz, 1H), 2.57 (m, 1H), 2.43-2.37 (m, 1H), 2.25 (s, 3H),
2.24 (s, 3H), 2.10 (s, 3H), 1.94 (s, 3H), 1.76 (dd, J; = 12.3 Hz, J; = 15.6 Hz, 1H), 1.19 (bs,
9H). '*C NMR (75 MHz, CDCls) 171.2, 168.8, 146.6, 144.6, 142.8, 140.6, 137.0, 130.7,
129.5, 129.0, 128.4, 126.8, 121.1, 121.0, 117.8, 116.7, 113.3, 111.8, 101.5, 60.5, 59.7, 57.0,
56.4,55.3,41.9,41.6, 38.7, 31.6,29.7, 282, 26.5,25.2, 22.6,20.3, 15.7, 14.1, 9.3.

ESI-MS m/z: Calod. for Cy;HisNsOy: 767.87. Found (M+1)": 768.3.
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N-Boc-Valine

DIPEA, CMAP

EDC.HCI, CH,Cly H
0 “Bos

178
CH5CI1,(0.87mL)0O O 45(30mg, 0.058mmol)0 O O O O O O O DIPEA(15.0mL, 0.086mmol)0 E
DCO HCI(27.6mg, 0.145mmol)0 N-Boc-0 O O (18.8mg, 0.086mmol) O DMAP(0-.7mg, 0.006
mmoNO O O0OO0O0OCO0ODODOOO0OO0DOOOOODOOODODDOOOCHSCI,(aomL)o OO DO
0O 0.1IN HCI(5mL)O 10% NaHCO(5mL)O O OO OO OO0 OO0OOO0O0OO0OOOONaSo,0000
0o0oob00oo0oo0ooDooD0obO0obOoo0o0Do0oDo0ooDo0ooODUo0obOobODooOooDooDoOooOoDbaoesio
SO Hex:EtOAC1:2) D OO0 D0ODOO0O0O0O0O0O0O0QO0OOAA7s5(18mg, 43%)0 0 00O
oooooao

A5

Rf=10.25 Hex:EtOAc 1:1.

"H NMR (300 MHz, CDCl;) & 6.42 (s, 1H), 5.97 (s, 1H), 5.82 (s, 1H), 5.73 (bs, 1H}, 5.50
(bs, 1H), 4.82 (bs, 1H), 4.15 (bs, 1H), 4.03 (bs, 1H), 3.96 (bs, 1H), 3.72 (s, 3H), 3.61 (m,
1H), 3.41-3.15 (m, 3H), 2.96 (dd, J; = 8.4 Hz, J; = 18.3 Hz, 1H), 2.72 (d, /= 16.5 Hz, 1H),
2.53(d, J=18 Hz, 1H), 2.25 (s, 3H), 2.21 (5, 3H), 1.93 (s, 3H), 1.81 (@4, J, = 14.1 Hz, S, =
14,7 Hz, 1H), 1.34 (s, 9H), 0.83-0.76 (m, 2H), 0.61 (d, /= 6.3 Hz, 3H), 0.54 (d, /= 6.3 Hz,
3H).

13C NMR (75 MHz, CDCl3) & 171.6, 168.7, 155.4, 146.8, 144.5, 142.9, 140.7, 130.7, 128.8,
121.0, 120.6,117.7, 116.8, 113.3, 111.9, 101.4, 60.6, 60.0, 59.3, 57.2, 56.3, 55.2, 41.7,29.7,
29.3,28.2,26.2,25.2,22.6,20.3,18.9,17.7, 15.7,14.1, 9.3,

ESI-MS m/z: Caled. for C3gHaoNsOg: 719.82, Found (M+1)": 720.3.

ooooDoo
oooooao
oooooao

OH  goe
)
DIPEA, DMAP
EDC.HCI, CH,Clp OJ\Ei
45 176

CH5CI,(1.09mL)0 O 45(38mg, 0.073mmol)0 O OO OO O O DIPEA(19.0mL, 0.109mmol)O E
DCO HCI(34.9mg, 0.182mmol)0O N-Boc-00 O O O (23.5mg, 0.109mmol)O O DMAP(0.8mg, 0.0
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Ormmol)0 23000 000000004.50000000000000CHCI,(AomL)O OO
OO0 O0.IN HCI(5mL)O 10% NaHCO(5mL)O O OO0 OO0OO0O0O0O0O0O0O0O0O0ODOONa,So,000
ocooooObOOO0OO0OO0DO0oOooooooODbDbOOOO0oO0DOoOooooooODDOOOOD0DOOOcs
10,0 Hex:EtOAc1:1) D OO OO O0OO0O00O0O000O00DO0176(33mg, 63%)0 00 O
oooooo

Rf=10.14 Hex:EtOAc 1:2.

"H NMR (300 MHz, CDCl;) 6 6.49 (s, 1H), 6.02 (bs. 1H), 5.90 (s, 1H), 5.74 (s, 1H), 4.19
(bs, 1H), 4.09 (bs, 1H), 3.98 (bs, 1H), 3.76 (5, 3H), 3.38 (d, /=6 Hz2, 2H). 322 (d, J= 11.7
Hz, 1H), 3.15-2.99 (in, 2H), 2.80 (d, J= 15.3 Hz, 1H), 2.63-2.58 (m, 1H), 2.32 (s. 3H), 2.26
(s, 6H}, 1.99 (s, 3H), 1.78-1.62 (m, 1H), 1.50-0.83 (m, 7H), 1.21 (s, 9H).

ESI-MS m/z: Caled. for C33HysNsOs: 717.81. Found (M+1)™: 718.3.

oooooao
gboooaod
ugbogood

DIPEA, DMAP
EDC.HCI, CH,Chy

CH5CI,(0.96mL)0 O 45(50mg, 0.144mmol)0 O O O O O O O DIPEA(41.8mL, 0.240mmol)0 E
DCO HCI(46.0mg, 0.240mmol)0 N-Boc-0 0 0 OO0 OO OO O (47-2mg, 0.144mmol)0 O DMA
P(1.1mg, 0.01mmo)0 230 00 OO0 COCOCOOCOOCOODOOCOOOODOODOODOOOO
00000000000 00000000000000 (Sio,0Hex:EtOAc1:2)0 0000
00000000000 177(58mg, 78%)0 0 O O

oooooQ

Rf = 0.40 MeOH:EtOAc 1:5.

'"H NMR (300 MHz, CDCl;) & 7.3 (bs, 1H), 6.95 (bs, 3H), 6.54 (bs, 1H), 6.48 (s, 1H), 6.07
(s, 1H), 6.00 (bs, 1H), 5.88 (s, 1H), 5.11 (bs, 1H), 4.23 (s, 1H), 4.08 (s, 1H), 4.02 (s, 1H),
3.76 (s, 3H), 3.70 (bs, 1H), 3.48 (bs, 1H), 3.37 (d, J = 6.9 Hz, 1H), 3.18 (d,/ = 10.2 Hz, 1H),
3.00-2.94 (m, 3H), 2.82-2.70 (m, 2H}, 2.34 (s, 3H), 2.25 (s, 6H), 1.99 (s, 3H), 1.73 (brt, J =
14,1 Hz, 1H), 1.40 (s, 9H), 1.25 (bs, 3H), 0.95-0.85 {m, 2H).

ESI-MS m/z: Caled. for C3sHs;NgOg: 776.88. Found (M+1)*: 777.3.
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OH
H
N,
Boc
4
N -
H - =
CIPEA, DMAP -
H
EDC.HCI, CHyCly (e} N “Boc
45 178 /
N
H

CH5CI,(1.44nL)0 O 45(50mg, 0.096mmol)0 0 0 0 O O O O DIPEA(25.8mL, 0.144mmol)0 E
DCO HCI(46.0mg, 0.240mmol)0 N-Boc-0 O O O O O O (43.8mg, 0.144mmol)T O DMAP(Z.2m
g, 0.009Mmo0 230 0 0000000000000 00O000O00O0O00CH,CI,(10mL)
000000.1IN HCI(5mL)D 10% NaHCO,(5mL)0 0 000000000000 00 O NaySo,
0000000000000 O000000000000000000000000000¢0
0 0 (Si0,0 Hex:Et0Ac1:2)0 0 000 00000000000 178(57mg, 74%)0 0 0 0O
oooooo

Rf=0.12 Hex:EtOAc 1:1.

'H NMR (300 MHz, CDCl3) 6 8.50 (bs, 1H), 7.73-7.71 (m, 1H), 7.13-7.12 (m, 3H), 6.51 (s,
TH), 5.72 (s, 1H), 5.36 (bs, 1H), 5.28 (bs, 1H), 4.95 (bs, 1H), 4.41 (bs, 1H), 4.05 (s, 1H),
3.70 (s, 3H), 3.50 (bs, 2H}), 3.30-3.17 (m, 4H), 2.89-2.82 (m, 3H), 2.40 (s, 3H), 2.29 (s, 3H),
2.19 (s, 3H), 2.03 (s, 3H), 1.49 (s, OH), 1.26-1.25 (m, 2H).

ESI-MS m/z: Caled. for CaqHsoNgOs: 806.90. Found (M+1)": 807.3.

ugbogood
oooooao
gboooaog

AgNO3 -
—— _6
CH3CN/H20 Ny
239C. 24 h o Netoe
7 /
178 N 179 N

CH3CN/H,0(3BmL/2mL)0 O 178(43mg, 0.053mmol)O OO O O O O O AgNO5(271mg, 1.60mmol)
OOoO0oo00O0O00O002300170 00000000000 @omL)O 0000 NaHCO5z(10mL)
OoOo0O0OD0ODDOO0OO0O00O00000OD0ODO0O0000000D0DCHSCI,(20ML)O O OO
gboboooooogobgoboboboooobobobobobooooobuobobao
OO0O00D00(Sio,0EtOAc:MeOHS- D)0 0 OO0 O0O0OO0O000O0O00O0O0O0179(24mg, 56%)
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ooono
oooooao

Rf'= 0.38 FtOAc:MeOH 5:1.

TH NMR (300 MHz, CDCl;) § 8.40 (s, 1H), 7.66 (bs, 1H), 7.25-7.21 (m, 1H), 7.16-7.09 {m,
2H), 6.45 (s, 1H), 5.75 (bs, 1H), 5.55 (bs, 1H), 5.45 (s, 1H), 5.25 (bs, 1H). 4.36 (bs, 1H),
4.16 (bs, 1H), 4.05 (bs, 1H), 3.95 (s, 1H), 3.69 (s, 3H), 3.35-3.02 (m. 6H), 2.83-2.73 (m, 3H),
2.35 (s, 3H), 2.24 (s, 3H), 2.19'(s, 3H), 1.99 (s, 3H), 1.77 (dd, J; = 12 Hz, J> = 15.3 Hz 1H).

10
ESI-MS m/z: Caled. for C43Hs;NsOyp: 797.89. Found (M-17)": 780.
oooooad
ooOoooao
oooooao
cl
o N 20
| o
Ci N
Py, CHZCIzﬁf
0 '\
o
o1 N
45 180

CH4CI,(0.7mL)0 O 45(50mg, 0.0960mmo)0 000000 02-000000000000
0 (17.7mg, 0.101mmol)0 OO O O (8.1mL, 0.101mmol)J 0000 O0O00OO0OO0O 0O 1.5 30
0000000000 00CHCI,@GNL)OOOO0D0.INHCI@BnL)O OO0 0000 00Na
,$0,0 0000000000000 00D00D000D000O000O000O000O000O

OO0O0D0 (Sio,0Hex:EtOAC1:1))0 DO D0ODODDOOOO0O0OOODOD180(45mg, 71%)0 O O
O

gbooood
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Rf=0.18 Hex:EtOAc 1:2.

'"H NMR (300 MHz, CDCls) & 8.32-8.29 (m, 1H), 7.38-7.34 (m, 1H), 7.14-7.09 (m, 1H),
6.14 (s, 1H), 5.97 (d, J=1.2 Hz, 1H), 5.92-5.91 (m, 2H), 5.75 (d, J=2.1 Hz, 1K), 4.18 (d,J
= 2.1 Hz, 1H), 4.15 (s, 1H), 4.07 (5, 1H), 3.91-3.73 (m, 2H), 3.68 (s, 3H), 3.36 (4, /= 7.5 Hz, -
1H), 3.31 (dt, J; =2.4 Hz, J= 11.7 Hz, 1H), 2.92 (dd, J; = 8.1 Hz, J; = 18 Hz, 1H), 2.80 (d,
J=16.2Hz, 1H),2.58 (d,J= 18 Hz, 1H), 2.31 (s, 3H), 2.27 (s, 3H), 1.99 (s, 3H), 1.91 (s,
3H) 1.97-1.83 (m, 1H). |

BC NMR (75 MHz, CDCl3) § 168.6, 164.8, 150.3, 147.2, 146.5, 144.6, 142.5, 140.6, 139.0,
130.9, 130.5, 128.8, 122.3,120.8, 120.3, 117.6, 116.3, 112.7, 112.1, 101.6, 60.6, 58.8, 56.5,
56.3,55.6, 55.1, 41.6, 39.8,31.5, 26.2, 24.9, 20.3, 15.5, 9.3.

ESI-MS m/z: Caled. for C34H3,CIN5O7: 659.2. Found (M+1)": 660.1.

oooooao
gboooaog
gbooood

AgNO4

CH3CNMHZ0
23°C, 24h

180 181

CH5CN/H,0(3mL/2mL)0 O 180(39mg, 0.059mmol)0 O O 0O O O O O AgNO5(301mg, 1.77mmol)
0000000000230 01700000000000000NaCIaomL)d 0 0O O O NaHC
oz;(lomL)U OO ODO0OODOO0DOODODOO100000000000O000O00DOOCH,CI,(2
ombOODODODoDoOOoOoooDooooooDoooooDooooooooooooooooao
O00O0D00OO0OD0OO0ODDOO(Sio,0EtOAc:MeOH5: )00 000D DOOOOOODOODODI8L
(28mg, 73%)0 0 OO

oooooao
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Rf=0.24, EtOAc:MeQOH 5:1.

'H NMR (300 MHz, CDCl5) 5 8.33-8.31 (m, 1H), 7.40-7.35 (m, 1H), 7.16-7.09 (m, 2H),
6.20 (s, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.96 (s, 1H), 5.92 (d,J= 1.2 Hz, 1H). 5.63 (bs. 1H),
4.60 (bs, 1H), 4.47 (bs, 1H), 4.02-3.95 (m, 2H), 3.69 (s, 3H), 3.65-3.56 (m, 1H), 3.48 (s, 3H)
3.43-3.38 (m, 1H), 3.17 (brd, J = 7.2 Hz, 1H), 2.88 (dd, J; = 8.7 Hz, Jo= 18.3 Hz, 1H), 2.74
(d,J = 15.3 Hz, 1H), 2.40 (d, J= 18.3 Hz, 1H), 2.32 (s. 3H), 2.26 (s, 3H), 2.00 (s, 3H), 1.99
(s,3H), 1.77 (dd, J; = 12 Hz, J; = 15 Hz, 1H).

3C NMR (75 MHz, CDCl5) § 168.1, 165.0, 150.0, 147.2, 146.5, 144.4, 142.5, 1409, 138.7,
131.5, 1302, 128.9, 122.3, 121.1, 120.7, 116.1, 114.4, 111.4, 101.5, 82.6, 60.6, 57.8, 56.2,
52.1,41.6, 31.5, 26.4,24.5,22.6,20.3, 15.6, 14.1,9.3.

ESI-MS m/z: Calcd. for C33H3sCIN4Og: 650.2 Found (M-17)": 633.3.

oooooao
gboooaog
gbooood

EDC.HCI, DIPEA
CH,Cl,

45

CHCI,(0.87mL)0 O 45(30mg, 0.058mmol)0 O O 0 O O O O DIPEA(15.0mL, 0.086mmol)0 E
DCO Hel (27.6mg, 0.145mmol)0 00 0O OO O O O (12.2mg, 0.086mmol)0 O DMAP(O.7mg,
0.006mmol)0 000000000000 0000000000O000O0CHCI,(10mL)0
000 D00.IN HCI(SmL)D 10% NaHCO,(5mL)0 0000000000 0000 0 O NaySo,0
0000000000000 O00O0000000000000000000000000
0 (Si0,0 Hex:Et0Ac1:2)0 0 D00 00D 00000000 182(10mg, 27%)0 0 0 O

ooooooQ

Rf=0.11 Hex:EtDAc 1:1.

'"HNMR (300 MHz, CDCl3) § 6.50 (s, 1H), 5.98 (d, J= 1.2 Hz, 1H), 5.91 (d,J= 1.2 Hz,
1H), 5.75 (s, 1H), 5.02-4.91 (m, 1H), 4.11 (bs, 1H), 4.04 (d,J=2.1 Hz, 1H), 4.01 (bs, 1H),
3.78 (s, 3H), 3.72-3.69 (m, 1H), 3.38-3.29 (m, 3H), 3.05 (dd, J; = 7.8 Hz, /> = 18.0 Hz, 1H),
2.77{d,J=15.6 Hz, 1H), 2.54 (d, J = 18.6 Hz, 1H), 2.33 (s, 3H), 2.32 (s, 3H), 2.27 (s, 3H),
1.98 (s, 3H), 1.79 (dd, J; = 11.7 Hz, J> = 15.6 Hz, 1H), 1.59-0.61 (m, 13H).

ESI-MS m/z: Calcd. for C3sHasN4O5: 644,76, Found (M+1)*: 645.3.

oooooao
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oooDoo
oooooao

%"?,OH

EDC.HCI, DIPEA
CHClp

Y

CH5C1,(0.87mL)0 O 45(30mg, 0.058mmol)0 0 0 0 O O O O DIPEA(L5.0mL, 0.086mmol)0 E
DCO HCI(27.6mg, 0.145mmol)0 00 OO0 OO O O O (12.2mg, 0.086mmol)0 O DMAP(0.7mg,
0.006mmo)0 00 0000000000000 O0O00O0O00OO0OOOCHL.CI,(10mL)D
00 00O0.IN HCI(5mL)O 10% NaHCOL(5mL)D 0 0 000000000000 O 0 NayS0,0
0000000000000 O000000000000000000000000000¢0

O (Si0,0 Hex:EtOAc1:2) 0 O OO0 O0O0O0O0O0O0O0O0OO0ODO183(17mg, 38%)0 0O 0O O
oooooao

Rf=0.13 Hex:EtOAc 1:1.

"HNMR (300 MHz, CDCl;) § 6.87 (s, 1H), 5.99 (d, /=12 Hz, iH), 5.92 (d, /= 1.2 Hz,
1H), 4.95 (1,J= 5.7 Hz, 1H), 4.08 (bs, 1H), 4.00 (bs, 1H), 3.71 (s, 3H), 3.64 (d, J= 1.8 Hz,
2H), 3.38 (d,J = 6.6 Hz, 1H), 3.33-3.32 (m, 1H), 3.27 (d,J = 11.7 Hz, 1H}, 3.06 (dd, J, = 7.8
Hz, J; = 18.0 Hz, 1H), 2.65-2.59 (m, 1H), 2.50-2.47 (m, 1H), 2.35 (s, 3H), 2.27 (s, 6H), 1.99
(s, 3H), 1.78-1.74 (m, 1H) 1.60-0.62 (m, 26H).

ESI-MS m/z; Caled. for C4qHseN,Os: 768.94. Found (M+1)": 769.3.

ugboogood
oooooao
gobooog

OH
O

EDC.HCI, DIPEA

CH,Clp

45

CH5CI1,(0.87mL)0 O 45(30mg, 0.058mmol)0 O O O O O O O DIPEA(15.0mL, 0.086mmol)0 E
DCO HCI(27.6mg, O0.145mmo)0 0 00 OO0 OO O O (13.5mg, 0.086mmol)0 O DMAP(O.7mg,
o.006mmo)0 00000 OCOOO0OO0O200000000O0ODOOCODOORDODOCHCI,A0
mL)O OO0 0O O0.IN HCI(5mL)O 10% NaHCO(BmL)O O OO O OOOOOOOOODODOONay
so,0 0000000000000 D0O00o0O0oODO0oOD0O0OO0oODOoDOoDoOoDoooOOano

10

20

30

40

50



(233) JP 5008812 B2 2012.8.22

O000 (Sio,0Hex:EtOAc1:2) 0 000000000000 00O184(15mg, 39%)0 O O
O

oooooao

Rf=0.15 Hex:EtOAc 1:1.
'"H NMR (300 MHz, CDCl5) § 6.50 (s, 1H), 5.98 (s, 1H), 5.91 (s, 1H), 5.74 (s. 1H), 5.01 (1,
J=5.1Hz, 1H), 4..09 (bs, 1H), 4.06 (s, 1H), 4.02 (bs, 1H), 3.76 (s, 3H). 3.64-3.58 (m, 1H),
3.42-3.41 (m, 1H), 3.36 (d,J= 7.5 Hz, 1H), 3.28 (d, J=12.3 Hz, 1H), 3,05 (dd, J; = 8.6 Hz,
J>=18 Hz, 1H), 2.79 (d, /= 14.7 Hz, 1H), 2.57 (d, J= 18 Hz, 1H}), 2.32 (s, 3H), 2.30 (s,
3H),2.25(s, 3H), 1.99 (s, 3H), 1.77 (dd, J,= 12.0 Hz, J, = 15;9 Hz, 1H), 1.62-0.71 (m,
15H). ESI-MS m/z: Caled. for C3;H4sN4O: 658.78. Found (M+1)": 659.3.
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Rf = 0.17 Hex:EtOAc 1:1.

"H NMR (300 MHz, CDCl3) 5 6.86 (s, 1H), 5.99 (s, 1H), 5.92 (s, 1H), 4.97 (1, J=5.4 Hz,

1H), 4.10 (d, J= 2.4 Hz, 1H), 4.01 (bs, 1H), 3.70 (s, 3H), 3.64 (d, J = 2.4 Hz, 1H), 3.51 (bs,

1H), 3.37(d,J= 8.1 Hz, 1H), 3.23 (d,/=11.1 Hz, 1H), 3.02 (dd,J; = 7.8 Hz,.J;= 18 Hz,

1H), 2.69-2.59 (m, 4H), 2.35 (s, 3H), 2.26 (s, 6H), 2.00 (s, 3H), 1.76-0.72 (m, 30H).

3C NMR (75 MHz, CDCl3) § 173.1, 171.5, 168.2, 147.9, 144.7, 142.5, 140.7, 140.3, 130.9,

130.6, 127.7, 123.3, 120.0, 117.5, 113.1, 111.9, 101.6, 60.5, 59.0, 57.3, 56.7, 55.2, 55.0, 10
41.6,39.9,37.2,33.5,33.0, 32.9, 32.9, 32.8, 32.5, 32.4, 31.9, 31.7, 29.7, 29.3, 26.6, 26.5,
26.2,24.9,20.3,15.8,14.1,94.

ESI-MS m/z: Calcd. for CacHsoNeOs: 796.4. Found (M+1)": 797.5.
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Rf=0.21 Bex:EtOAc 1:2.

'"H NMR (300 MHz, CDCl3) & 7.24-7.15 (m, 3H), 7.12-7.04 (m, 2H), 6.84 (s, 1H), 5.98 (d, J

=1.2Hz, 1H},592(d,/= 1.2 Hz, 1H),4.97 (t, J = 5.7 Hz, 1H), 4.03 (m, 3H). 3.63 (d, J=

2.7 Hz, 1H), 3.50 (m, 2H), 3.44 (s, 3H), 3.37 (d, J= 8.4 Hz, 1H), 3.24 (d,J; = 2.7 Hz. /o=

11.7 Hz, 1H), 3.02 (dd, J; = 8.1 Hz, J; = 18.3 Hz, 1H), 2.65-2.54 (m, 7H), 2.35 (s, 3H), 2.25

(s, 3H), 2.07 (s, 3H), 2.02 (s, 3H), 1.87-1.75 (m, 3H), 1.08 (¢, J = 7.5 Hz, 3H).

'3C NMR (75 MHz, CDCl) § 171.7, 170.8, 168.2, 147.8, 144.7, 142.5, 140.8, 140.6, 140.3, 10
131.1,130.5, 128.3, 128.2, 127.6, 126.0, 1232, 117.5, 112.9, 111.8, 101.6, 60.2, 59.0, 57.3,

56.6,53.1, 54.9, 41.5, 39.9, 37.8, 36.0, 31.0, 26.5, 24.8,22.6,20.2, 18.5, 15.6, 13.7, 9.3. |

ESI-MS m/z: Caled. for CqHagNsOg: 722.83. Found (M+1)*: 723.2.
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)0 10% NaHCO(BmL)O O O OO OOOOOO0OO0OO0OO0O0O0ONaSO,00000000000C
ooooODODOO0OO00O0O0O0O0oooOoOODOOO0O0O0O0O0O0D0OD0ODODODD (RP-180 CHZCNZH,06
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Rf=0.25 Hex:E1OAc 1:2

'H NMR (300 MHz, CDCL;) 8 7.20-7.06 (m, 3H), 6.99-6.97 (m, 2H), 6.77 (s, 1H), 5.91 (s,

1H), 5.85 (s, 1H), 4.90 (m, 1H), 3.96 (d, J = 3 Hz, 2H), 3.57-3.55 (m, 1H), 3.43 (bs, 2H),

3.36 (bs, 3H), 3.29 (brd, J=10.5 Hz, 1H), 3.18 (d,J=11.7 Hz, 1H), 2.97 (dd, J; = 4.8 Hz, J

— 12 Hz, 1H), 2.58-2.46 (m. 6H), 2.28 (s, 3H), 2.18 (s, 3H), 2.00 (5, 3H), 1.95 (5, 3H), 1.86-

1.66 (m, TH), 1.41-1.38 (m, 2H), 0.86-0.81 (m, 3H).

3¢ NMR (75 MHiz, CDCL:) 3 171.7, 171.0, 168.2, 147.8, 144.7, 142.5, 140.8, 1406, 1403, 10
131.1, 130.5, 128.3, 128.2, 127.6, 126.0, 117.5, 112.9, 111.8, 101.6, 60.2, 59.0, 573, 56.6,
55.1,55.0,41.5,39.9, 37.8, 34.1, 31.3, 31.1, 29.6, 24.8, 24.7, 22.3,20.2, 15.6, 13.8.

ESLMS mv/z: Caled. for CaHsgNaOg: 750.88. Found (M+1)": 751.3.
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Rf =0.54 MeOH:EtQAc 1:5.

"H NMR (300 MHz, CDXCly) § 7.28-7.14 (m, 5H), 6.80 (s, 1H), 6.07 {d, J = 6.6 Hz, iH),
6.00(d,J=1.5He, 1H),5.90 (d, /= 1.5 Hz, 1H), 5.35{,J=5.4 Hz, 1H), 4.12(d, J=2.4
Hz, 1H), 4.05 (bs, 1H), 3.89 (bnt, J = 6.9 Hz, 1H), 3.66 (s, 3H), 3.64-3.63 (m, 1H), 3.39-3.45
(m, 2H}, 3.40 (brd, /= 7.8 Hz, 1H),3.20 (dt, J; = 2.7 Hz, J; = 12 Hz, 1H), 3.00 (dd, J,; = 8.1
Hz,J;= 18 Hz, 1H), 2.87 (t,J= 8.1 Hz, 2H), 2.71 (4, J=18.6 Hz, 1H), 2.66-2.61 (m, 1H),
2.58(t,J=7.2Hz, 2H), 2.41-2.35 (m, 2H), 2.33 (s, 3K), 2.23 (5, 3H), 2.21 (5, 3H), 2.00 (s,

3H), 1.90-1.77 (m, 3H), 1.08 (t, / = 7.2 Hz, 3H), 0.69 (d, /= 6.9 Hz, 3H). ?
PCNMR (75 MHz, CDCly) 8 172.0, 171.3, 170.8, 168.5, 147.7, 144.7, 142.5, 140.6, 140.5,
140.3, 131.0, 130.7, 128.4, 128.2, 127.7, 126.1, 123.1, 120.3, 117.5, 112.7, 111.8, 101.6,
60.3,59.1,57.3,57.2,55.4, 54.9, 48.2, 41.5, 39.5, 38.0, 36.0, 31.4, 26.8, 26.6, 24.6, 20.1,
18.5,18.1,15.7,13.7,92.
ESI-MS m/z: Calcd. for C44HsiNsOj: 793.9. Found (M+1)": 794.3,
OoOooooad
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Rf=0.23 Hex:EtOAc 1:3.

"M NMR (300 MHz, CDCl;) 5 7.21-7.08 (m, SH), 6.74 (s, 1H), 6.00 (d.J= 6.9 Hz, 1H),
5.94(d,J= 1.5 Hz, 1H), 5.84 (d,/= 1.5 Hz, 1H), 5.24 (1, J= 5.4 Hz, 1H), 4.06 (bs, 1H),
4.00 (bs, 1H), 3.83 (t, J= 6 Hz, 1H), 3.5% (s, 3H), 3.57 (m, 1H), 3.53-3.40 (m, 2H), 3.33 (d, J
=7.8 Hz, 1H), 3.14 (4, /=117 Hz, 1H),2.94 (dd, J, = 8.4 Hz, J,= 18 Hz, 1H), 2.81 (1, J =
7.5 Hz, 2H), 2.65 (d, J = 18 Hz, 1H), 2.60-2.54 (m, 1H), 2.52 (t,/ = 7.2 Hz, 2H), 2.35-2.29
(m, 2H), 2.27 (s, 3H), 2.17 (s, 3H), 2.15 (s, 3H), 1.95 (s, 3H), 1.76-1.60 (m, 3H), 1.35-1.29
(m, 2H), 1.84 (m, 21), 0.85-0.78 (m, 3H), 0.62 (1, J = 6.6 Hz, 3H).

"3C NMR (75 MHz, CDCl;) § 172.0, 171.3, 171.1, 168.4, 147.8, 144.8, 142.6, 140.7, 140.5,
131.2, 130.6, 128.4, 128.3, 127.7, 126.2, 123.1, 120.3, 117.5, 112.6, 112.0, 101.7, 60.4, 59.1,
57.4,57.2,55.4, 54.9, 48.3, 41.5,39.6, 38.1, 34.1, 33.6, 31.5,31.3, 26.7,24.7,22.3, 202,
18.2,15.7,13.9, 9.3

ESI-MS m/z: Caled. for CssHssNsOg: 821.96. Found (M+1)": 822.3.
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Rf=0.24 Hex:EtOAc 1:1.

"HNMR (300MHz, CDCl5)  6.82 (s, 1H), 6.02 (d, J= 0.9 Hz, 1H), 5.92 (d, / = 0.9 He,
1H), 5.30 (bs, 1H), 4.14 (d, J= 2.7 Hz, 1H), 4.10 (s, 1H), 3.90-3.73 (m, 2H), 3.68 (s, 3H),
3.67 (bs, 1H), 3.49 (bs, 1H), 3.42 (brd, J = 8.1 Hz, 1H), 3.24-3.20 (m, 1H), 3.01 (dd, J, = 8.4
Hz,J; = 18.3 Hz, 1H), 2.78 (d,J= 18 Hz, 1H), 2.64 (brd, J = 15.6Hz, 1H), 2.36 (s, 3H),
2.34 (s, 3H), 2.24 (s, 3H), 2.20 (s, 3H), 2.02 (s, 3H), 1.77 (dd, J; = 11.7 Hz, J; = 15.6 Hz,
1H), 0.65 (d, J= 6.6 Hz, 3H).

CNMR (75 MHz, CDCl;) § 170.2, 168.6, 168.1, 167.6, 147.9, 144.9, 142.8, 140.5, 131.5,
131.0,127.7,123.2, 120.3, 117.5, 112.3, 112.2, 101.7, 60.4, 59.0, 57.4, 57.2, 55.2, 54.9,
48.6,41.5, 39.1, 36.6,29.7, 26.7, 24.6, 20.7, 20.2, 17.6, 15.5, 9.2.

ESI-MS m/z: Caled. for CssHisFsNsOo: 729.70. Found (M+1)*: 730.3.
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Rf=0.3 Hex:EtQAc 1:1.

"H NMR (300 MHz, CDCly) & 6.81 (s, 1H), 6.03 (d,J = 1.2 Hz, 1H), 5.92(d,J=12Hz
1H), 5.16 (1, J= 5.4 Hz, 1H), 4.13 (d,J = 2.1 Hz, 1H), 4.10 (bs, 1H), 3.87-3.82 (m, 1H),
3.80-3.74 (m, 1), 3.68 (s, 3H), 3.64 (d, J= 3 Hz, 1H), 3.52-3.47 (m, 1H), 342 (brd,J=72
Hz, 1H), 3.24-3.20 (m, 1H), 3.02 (dd, J,=8.1 Hz, J;=18.3 Hz, 1H), 2.77(d, /= 11.7Hz,
1H), 2.64 (brd, J = 16.2 Hz, 1H), 2.58 (1, /= 7.2 Hz, 2H), 2.33 (s, 3H), 2.25 (s, 3H), 2.22 (s,
3H), 2.02 (s, 3H), 1.87-1.73 (m, 3H), 1.08 (1, /= 7.2 Hz, 3H), 0.68 (d,J= 6.6 Hz, 3H).

10
3¢ NMR (75 MHz, CDCL) § 172.8, 172.1,170.4, 157.8, 150.0, 146.9, 144.8, 142.6, 142.5,
133.3, 132.8, 129.6, 125.3, 1223, 119.5, 118.4, 115.7, 114.3, 114.2, 103.8, 62.4, 61.0, 594,
59.2,57.2, 57.0, 50.6, 43.6, 41.2, 38.1, 31.7,28.7, 26.6, 22.2, 20.6, 19.7,17.5,15.7, 11.2.
ESI-MS m/z: Caled. for Cs7HazF3NsOg: 757.75. Found: 758.5 (M+1)", 780.5 (M+23)".
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Ri'=0.25 Hex:EtQAc 1:1.

'"H NMR (300 MHz, CDCl5) & 6.80 (s, 1H), 5.87 (s, 1H), 5.81 (s, 1H), 4.70 (dd, J; = 2.4 Hz,
J>=9.9 Hz, 1H), 4.20 (d, J= 6.3 Hz, 1H), 4.0 (s, 1H), 3.74 (s, 3H), 3.60 (s, 1H), 3.28 (d, J
=7.5Hz, 1H), 3.17 (d, /=12 Hz, 1H), 3.07 (44, J, = 7.2 Hz,J; = 18.3 Hz, 1H), 2.93 (d,J =
13.2 Hz, 1H), 2.66 (d, /= 15.3 Hz, 1HJ, 2.53 (4, /= 17.7 Hz, 1H), 2.47-2.20 {(m, 1H), 2.37
(s, 1H), 2.33 (s, 3H), 2.26 (s, 3H), 2.24 (s, 3H), 2.08 (s, 3H), 2.00 (s, 3H), 1.96 (s, 3H), 1.72
(1, J=14.4 Hz, 1H), 1.53 (d, /= 6.9 Hz, 3H).

10
B3C NMR (75 MHz, CDCL;) 5 174.1, 168.6, 168.4, 167.5, 147.7, 144.8, 142.2, 140.4, 131.1,
130.5, 126.9, 123.3, 120.4, 117.5, 112.4, 111.8, 101.1, 60.7, 60.6, 57.6, 57.2, 56.6, 55.3,
52.7,48.3,41.5, 31.6,29.7, 26 4, 25.5, 23.0, 22.6, 20.7, 20.5, 20.2, 17.8, 15.9, 14.1, 9.5.
ESI-MS m/z: Caled. for CagHsaFsNsOiy: 813.7. Found (M+1)": 814.3.
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Rf=0.38 Hex:EtOAc 1:1.

"H NMR (300 MHz, CDCl3) & 6.85-(s, 1H), 5.99(d, /= 1.2 Hz, 1H), 5.90 (d. /= 1.2 Hz,
1H), 5.47-5.42 (m, 2H), 4.09-4.08 (m, 2H), 3.69 (s, 3H), 3.66 (m, 1H), 3.41(d, /=75 Hz,
1H), 3.28-3.18 (m, 2H), 3.07 (dd, J; = 8.1 Hz,J; = 18 Hz, 1H), 2.66 (d, /= 18.6 Hz, 1),
2.61-2.39 {m, 3H), 2.34 (s, 3H), 2.26 (s, 3H), 2.21 (s, 3H), 2.01 (s, 3H), 1.95-1.79 (m, 6H),
1.72-1.59 (m, 6H) 1.09 (1, J = 7.5 Hz, 3H), 0.99-0.94 (m, 6H), 0.85 (d, /= 6.9 Hz, 3H).

C NMR (75 MHz, CDCly) & 171.2, 170.7, 169.1, 168.4, 148.1, 145.0, 142.7, 140.9, 140.6,
131.2, 130.5, 128.4, 123.4, 119.9, 117.6, 113.0, 112.1, 101.9, 60.7, 59.5, 57.6, 56.5, 55.7,
55.2,41.8,414,363,35.8,299,2].0,253, 20.5,20.0,18.8,18.3,15.8, 14.0, 13.8, 13 4,

12.7, 9.6.
ESI-MS m/z: Caled. for CasHsaF3NsOy;: 897.93. Found (M+1)": 898.3.

oooooao
gbooobooog
gbooooao

CH5CI,(1.09mL)0 O 53(150mg, 0.218mmol)0 O O O O O O O DIPEA(151.9mL, 0.87mmol)0
0000000000 (121.9mL, 0.87mmol)d O DMAP(2.70mg, 0.02mmol)0 0 0 0O OO
0000002300400 00000000000CHCI,0mL)O 0000 O0.IN HCI(5mL)
0 10% NaHCOL(5mL)D 0 0 0000000000000 0NaS0,0 0000000000
00000000000 00000000000000000000 (RP-180 CHyCN:zH,04

:DOO0ODD0ODD0OO0DO0000O00000DD194(37.5mg, 22%)0 00 0O
oooDoo
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Rf = 0.32 Hex:EtOAc 1:1.

"H NMR (300 MHz, CDCl3) & 6.80 (s, 1H), 6.2 (d, J= 1.2 Hz, 1H), 5.92 (d,/= 1.2 Hz,
1H), 5.22 (1, /= 5.7 Bz, 1H), 4.13 (d, J=2.4 Hz, 1H), 4.09 (s, 1H), 3.88-3.81 (m, 1H), 3.80-
3.71 (m, 1H), 3.67 (s, 3H), 3.64 (d, J = 3 Hz, 1H), 3.52-3.43 (i, 1H), 3.41 (brd, J = 6.6 Hz,
1H), 3.23-3.19 (m, 1H), 3.00 (dd, J, = 8.7 Hz, J, = 18.6 Hz, 1H) , 2.77 (4, J= 18Hz, 1H),
2.67-2.56 (m, 3H), 2.33 (s, 3H), 2.24 (s, 3H), 2.22 (s, 3H), 2.01 (s, 3H), 1.82-1.74 (m, 4H),
1.43-1.38 (m, 3H), 0.97-0.88 (m, 3H), 0.67 (d, J= 6.9Hz, 3H).

13C NMR (75 MHz, CDCly) § 171.2, 170.3, 168.6, 148.2, 145.1, 143.0, 140.8, 140.7, 131.7,

131.1, 127.8, 123.5, 120.6, 117.7, 112.5, 102.0, 60.7, 59.2, 57.6, 57.4, 55.4,55.2,48.9, 41.8,
34.4,31.8,31.6,29.9,26.9, 25.0, 24.8, 22.9,22.5,20.4, 179,158, 14 3, 14.1,9.5.
ESI-MS m/z: Caled. for CaoHasFiNsOy: 785.81. Found: 786 (M+1)*, 805.5 (M+23)".

oooooao
gboooog
gbooooao

2]

ot

DIPEA, CH2Clz

CH5CI,(1.09mL)0 O 53(150mg, 0.218mmol)0 0 O O O O O O DIPEA(75.9mL, 0.436mmol)0]
0000000000 (92.7nL, 0.436mmol)J 00 0000000000230 040000
000000000 CHCIL,(10mL)O O 0 0 0 0.1N HCI(5mL)D 10% NaHCOL(5mL)0 0 O 0 O
00000000000 0Na,S0,0 0000000000000000000000000
00000000000000000(RP-180 CHyCN:H,01:1)0 00000000000
0000 195(75mg, 41%)0 0 O O
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Rf=0.32 Hex:EtOAc 1:1.

TH NMR (300 Hz, CDCl3) § 6.82 (s, 1H), 6,03 (d,J=1.5 Hz, 1H), 5.93 (d, /= 1.5 Hz, 1H),
526 (bs, 1H), 4.15 (s, 1H), 4.11 (s, 1H), 3.89-3.75 (m, 2H), 3.68 (s, 3H), 3.65 (bs, 1H), 3.52-
3.44 (m, 1H), 3.43 (d, J= 8.1 Hz, 1H), 3.22 (bxd, J= 11.4 Hz, 1H), 3.03 (4d,J; = 7.8 Hz, J;
=17.4 Hz, 1H), 2.78 (d, J = 17.7 Hz, 1H), 2.69-2.56 (m, 3H), 2.34 (s, 3H), 2.26 (s, 3H), 2.23
(s, 3H), 2.03 (s, 3H), 1.83-1.74 (m, 3H), 1.83-1.74 (m, 12H), 0.90-8.88 (m, 3H), 0.68 (d,J =
6 Hz, 3H). '

3C NMR (75 Hz, CDCly) 8 171.0, 170.1, 168.4, 148.0, 144.8, 142.8, 140.5, 131.5, 130.8,
127.5,123.3, 120.3,117.5, 112.3, 112.2, 101.7, 60.4, 59.0, 57.4,57.2, 55.1, 55.0, 48.6, 41.5,

39.1,34.2,31.8,29.4,29.2,26.7, 25.0, 24.6, 22.6, 20.2, 17.6, 15.5, 14.0, 9.2.
ESI-MS m/z: Calcd. for C43Hs4F3NsOg: 841.91. Found (M+1)": 842.3.

oooooao
gboooog
gbooooao

CH5CI,(1.09mL)0 O 53(150mg, 0.218mmol)0 0 O O O O O O DIPEA(75.9mL, 0.436mmol)0]

O 0Ooo0oooo
O 0Ooo0ooo

O

0

Ooo0oo0ogo

O

O Ooogoo

O 0Ooo0oooo

000000 (147.3mL, 0.436mmoN0 000000000000 2300400

00000O0CHCIL,(10mL)O 0 0 0 O 0.1IN HCH(5mL)D 10% NaHCO5(5mL)0 O O
000D0D00000ONaLS0,0 0000000000000 000000000
0000000000 0000 (RP-180 CHaCN:H,01:1)0 000000000

0 196(86mg, 41%)0 0 O O

O
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Rf=0.42 Hex:EtOAc 1:1.

"H NMR (300 MHz, CDCl:) & 6.81 (s, 1H), 6.03 (s, 1H), 5.92 (s, 1H), 5.21 (bs, 1H), 4.14 (s,
1H), 4.10 (s, 1H), 3.88-3.74 (m, 2H), 3.67 (s, 3H), 3.64 (d, /=3 Hz, 1H), 3.49 (brd, /= 14.7
Hz, 1H), 3.42 (d,J=8.1 Hz, 1H), 3.22 (brd, J=11.4 Hz, 1H), 3.02 (dd, J; = 8.7 Hz, J>=
18.6 Hz, IH), 2.78 (d, J= 18Hz, 1H), 2.68-2.56 (m, 3H}, 2.33 (s, 3H), 2.25 (s, 3H), 2.02 (s,
3H), 1.82-1.73 (m, 3H), 1.42-1.19 (mm, 28H), 0.87 (t, J= 7.2 Hz, 3B}, 0.67 (d, /= 6.6 Hz,
3H).

BCc NMR (75 MHz, CDClL3) & 171.0,170.2,168.5,147.9, 144.8, 142 .8, 140.4, 131 .4, 130.9,
127.5,123.3,120.4,117.5, 112.4, 112.1, 101.7, 60.4, 58.9, 57.4, 57.2, 55.2, 55.0, 48.6,41.5,
39.0,34.2,31.9,29.7,29.6,29.4, 20.3,29.2,26.7, 25.1, 24.6,22.7, 202, 17.6, 15.5, 14.1,

9.2. ESI-MS m/z: Calcd. for Cs;H7oF3NsOo: 953.5. Found (M+1)":954.4.

oooooao
gboooog
gbooooao

45

CH5C1,(0.095mL)0 O 45(10mg, 0.019mmo)0 0 000000000000 OO0 (2.94nL, O
.021mmol)0 0000 OO 0O (2.0mL, 0.023mmol)0 230 0 0000000000000
000000000000 00000000000000000000000000 (Sio,
0 MeOH:EtOAc1:5)0 0 0 0000000000000 197(3-.8mg, 35%)0 O O O
Do0o0o0Q

Rf = 0.19 EtOAc:MeOH 5:1.

" NMR (300 MHz, CDCL:) 5 6.43 (s, 1H), 5.95 (s, 1H), 5.89 (s, 1H), 5.62-5.59 (m, 1H),
4.94-4.84 (m,, 2H), 4.19 (s, 1H), 4.08 (s, 1H), 3.98 (t, /= 4.5 Hz, 1H), 3.76 (s, 3H), 3.32-
3.26 (m, 2H), 3.07 (4, J; = 7.5 Hz, J> = 17.4 Hz, 1H), 2.89 (d, J = 6 Hz, 2H), 2.80 (4, J =
3.9 Hz, 1H), 276 (d, J = 3.3 Hz, 1H), 2.57-2.52 (m, 2H), 2.33 (s, 6H), 2.24 (s, 3H), 1.99 (s,
3HD), 1.88-1.79 (dd, J; = 12.9 Hz, J> = 15.9 Hz, 1H).

ESI-MS m/z: Caled. for Cs,HaNaOg: 560.64. Found (M-+1)": 561.3.
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oooDoo
oooooao

cl 1 Me
cf4‘4’““i::) Me
N=-]-Me
- O-

CHaCly, PY d
O%
146

CH5CI,,(0.96mL)0 O 146(50mg, 0.096mmol)0 00 000000 00O (11.7mL, 0.144mmol
YOOOOOOODOOODOO (24.0mg, 0.144mmo)0 230 00000000000 OO0 180
000000000000 CH,CI,(10mL)O O 0 0 O 0.1N HCI(5mL)O 10% NaHCO5(5mL)0 O
00000O00O0000O0000NaS0,0000000000000000000000
0000000000000000000D0(Sio,0Hex:EtoAc1:2)0 000000000
000000 198(54mg, 86%)0 O O O

Do0o0o00

Rf = 0.45 Hex:EtOAc 1:1.

'"H NMR (300 MHz, CDC};) 8 7.41-7.37 (m, 6H), 6.38 (s, 1H), 6.19-6.03 (m, 1H). 6.08 (d, J
=15.9Hz, 1H), 5.93 (d,J=1.5 Hz, 1H), 5.88 (d, /= 1.5 Hz, 1H), 5.62 (s, 1H), $.38 (dd, J; =
1.5Hz, J;=17.1 Hz, 1H), 5.26 (44, J;= 1.5 Hz, .f_-.: =10.5 Hz, 1H), 4.47 (dd,J; =3.6 Hz, J;
=10.8 Hz, 1H), 4.23-4.11 (m, 5H), 3.89 (dd, /; = 4.8 Hz, J.= 11.1 Hz, 1H), 3.51 (s, 3H),
3.34 (brd, J=8.4 Hz, 1H), 3.27-3.21 (m, 2H), 2.97 (dd, J; = 7.8 Hz, J. = 17.7 Hz, 1H), 2.28
(s, 3H), 2.15 (s, 3H), 2.04 (s, 3H), 1.91 (dd, J; = 12 Hz, J, = 15.6 Hz, 1H).

'*C NMR (75 MHz, CDCl) 5 | 166.5, 148.8, 146.7, 144.7, 144.5, 142.7, 139.5, 134.4, 134.1,
131.1, 130.6, 129.1, 128.7, 128.2, 121.9,121.2, 118.5,117.8, 116.8, 112.9, 112.7, 101.5,
74.7,65.2, 60.7, 60.6, 57.4, 56.8, 56.6, 55.7,41.9, 31.8, 26.7, 25.5,22.9, 15.9, 14,4, 9.7.
ESI-MS m/z: Caled. for CsgHasN3Oy: 649.7. Found (M+1)*: 650.3.
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*OMe

EDC.HC\. DMAP, DCM

10
164

0 O CH2C12(7.3mL)0 O 161(78.5mg, 0.146mmol)0 000 000 OO O (81.1mg, 0.247mmo
HDOOOOOOO0 DO DMAP(S0mg, 0.41mmol)d O EDC.HCI(78.1mg, 0.41mmol)O 230 0 O O
000000000000 DbO0O0002001.500000000000CH2CI220mL)O
000000000000 DOO0ODOO0o00O0ESMHOIDODOO0ODOODODODcH2C12(20m
DOODODODODDODDODODODOOONa2SO40 000 0D0O0O0O0DO0ODODOODODODODODO
0000000 ooDooDOoDbDOoo0o0ooDooDooDOoD0@EemO0n0OonDoniloemd On)n
gobooboobooU1-4003:100000000O00DO0O0D0O0DDODODU0ODODDODOUODDOO
00000000000 0ODO199(113mg, 88%)0O O O O
ogooooao 20

Rf=0.36 Hex:EtOAc 1:1.

TH NMR (300 MHz, CDCl3) 8: 7.76 (4, J = 7.8 Hz, 2H), 7.63 (d, J= 7.8 Hz, 2H), 7.40 (1, J=

7.6 Hz, 2H), 7.29 (1, J = 7.6 Hz, 2H), 6.54 (s, 1H), 5.80 (s, 1H), 5.74 (s, 1H), 5.10 (d, T = 5.7

Hz, 1H), 5.08 (d, ] = 5.7 Hz, 1H), 4.50 (dd, J = 4.9 Hz, J = 11.8 Hz, IH), 4.20-4.05 (m, 4H),

4.02 (s, 3H), 3.81 (s, 3H), 3.61 (d, J = 13.8 Hz, 1H), 3.55 (d, J= 13.8 Hz, 1H). 3.50 (s, 3H),

3.21 (m, 1H), 3.06 (m, 1H), 3.00 (d, J = 6.0 Hz, 2H), 2.90 (dd, J = 8.9 Hz, ] = 17.4 Hz, 1H),

2.79 (s, 1H), 2.56 (m, 1H), 2.50 (dd, J = 4.8 Hz, ] = 14.9 Hz, 1H), 2.21 (s, 3H), 2.18 (s, 3H), "

1.80 (s, 3H), 1.75 (m, 2H).

ESI-MS m/z: Caled. for CagHasN1010S: 848.3. Found: 849.3 (M+I)+, §71.3 (M+23)+, HPLC:

Conditions: Column: Simmetry C18, Mobile phase: CH;CN/ALO in gradient from 50 to

100% in 25 minutes. @ = 1 mL/min, t= 40 °C. Retention time: 16.04 minutes. HPLC purity

in area: 89.29%.
ogooooao
gooooo 40
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EDC.HCL DMAP, DCM

CH,CI,(6.8mL)0 O 161(80mg, 0.148mmol)0 0 0 0O 0 00 O O (76mg, 0.223mmol)0

DMAP(45mg, 0.37mmol)0 O EDC.HCI(71mg, 0.37mmol)0 230 0 00 0 0O O
00000002300 2.500000000000CHCI,(20mL)00O0 OO
000000000 @EemML)D 00000000 OoodceHy, el 2o0mL)t O
OO0O0o0O0OO0O0ONay,so,0 00 0000000000000 O0OO0O0OO0O0OO
Oo000DDDoODO0o000O0O0oo0EembOD0DD0DO0OO0010cmdOO0)DOODO
1:4003:10 0000000000000 0ODODDDODODO0O0O0O0OO0OOOAO

Ooooooogoo
OooooooQgoo
OO0 oooogg
OO0O0ooood
OOoo0ooood
O0Ooo0oo0oood

g
a
O

O Oo0ooooaog

00 0 0 200(83mg, 65%)0 0 O O

Rf=0.5 Hex:EtOAc 1:1.

"H NMR (300 MHz, CDCI;) 3; 7.71 (m, 3H), 7.49 (d, J = 7.3 Hz, 1H), 7.36 (1, J = 7.3 Hz,
2H), 7.32- 7.23 (m, 2H), 6.65 (s, 1H), 5.80 (s, 1H), 5.79 (s, 1H), 5.13 (d, J = 6.1 Hz, 1H),
511 (d,J =6.1 Hz, 1H),5.05(d,J =6.1 Hz, 1H), 5.01 (d,J = 6.3 Hz, 1H), 4.76 (dd, J =
3.9Hz,J =11.9 Hz, 1H), 4.15- 4.03 (m, 4H), 3.96 (1, J = 4.0 Hz, 1H), 3.87 (s, 3H), 3.55 (s,
3H), 3.51 (s, 3H), 3.34-3.29 (m, 2H), 3.24 (dd, J = 5.5 Hz, J = 13.5 Hz, 1H), 3.03 (m, 1H),
297 (t,J = 7.5 Hz, 1H), 2.44-2.35 (m, 3H), 2.29 (s, 3H), 2.14 (s, 3H), 1.98 (dd, J =8.06,J
= 15.1 Hz, 2H), 1.75 (s, 3H).

'3C NMR (75 MHz, CDCls) & 196.98, 161.13, 158.21, 149.01, 148.78, 145.05, 144.91,
141.01, 140.69, 140.07, 137.53, 132.76, 131.15, 129.41, 127.70, 127.67, 127.21, 126.83,
125.28, 125.05, 124.94, 122.51, 119.84, 119.73, 116.61, 110.26, 104, 57, 101.40, 99.23,

96.70, 70.25, 63.15, 60.40, 58.89, 57.52, 56.98, 56.72, 56.15, 35.06, 47.22, 41.37, 38.26,
35.22,29.57, 25.34, 15.62, 7.26.

ESI-MS m/z: Caled. for CarHaoNy0,,S: 863.97. Found: 865.0 (M+1)", 887.1 (M+23)".
HPLC: Conditions; Column: Simmetry C18, Mobile phase: CH;CN/H20 in gradiem from
5010 100% in 25 minutes. & = 1 mL/min, t= 40 °C. Retention time: 15.36 minutes. HPLC

purity in area: 91.56%.
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161 10
0 O CH,Cl,(35mL)0 O 161(418mg, 0.77mmol)0 0000 00 0 O O (321mg, 0.77mmol)0
0000000 DMAP(235mg, 1.92mmol)0 O EDC_HCI(369mg, 1.92mmol)d 230 00 0 OO
0000000000000 0200000000000CHCI,(20m)D 0000000
000000000000 EsM)0000000000000CHCI,@mD)OOO0O00
00000000O00ONaS0,0 000000000000000000000000000
000000000000 00000@emdO0O0000011lem000)00000000
00D01:3003:1000000000000000000000000000000000
0000000 201(372mg, 52%)0 0 0 O
0000

ood 20

Rf=0.4] Hex:EtOAc 1:1.
'"H-RMN (CDCl;, 300 MHz) 8 7.76-7.64 (m, 4H), 7.41-7.30 (m, 4H), 6.54 (s, 1H major

isomer), 6.51 (s, 1H, minor isomer), 5.69 (s, 1H, minor isomer), 5.67 (s, 1H, major isomer),

5.60 (s, 1H minor isomer), 5.57 (s, 1H major isomer). 5.08 (s, 2H), 4.26 (1, J= 5.1 Iiz, 1H

minor isomer), 4.23 {t, J= 4.9 Hz, 1H major isomer), 4.07-4.03 (m, 3H), 3.93- 3.88 (m, 3H),

3.84 (s, 3H), 3.71 (dt, J; = 5.6 Hz, J: = 10.0 Hz, 1H), 3.49 (s, 3H, major isomer), 3.49 (s, 3H, 30
minor isomer), 3.40 (&, J; = 5.6 Hz, J: = 9.5 Hz, 1H), 3.18 (m, 3H). 3.11 (m. 1H). 2.91-2.82

(m, 1H), 2.48-2.28 (m, 2H), 2.24 (s, 3H), 2.16 (s, 3H, major isomer), 2.14 (s. 3H. minor

isomer), 2.03 (s, 3H), 1.91 (dt, J; = 8.8 Hz, J, = 14.4 Hz, 1H), 1.76 (s, 3H. minor isomer).

1.76 (s, 3H major isomer), 0.85 (s, 9H minor isomer), 0.85 (s, 9H major isomer). 0.04 and

0.01 (s, 6H both isomers).

ESI-MS m/z: Caled. for Cs;HgiN3O10SSi: 935.4. Found: 936.4 (M+1)", 958.3 (M+23)".
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Y

EDC.HC!, DMAP, DCM

25

O O CH,CI1,(0.2mL)0O O 25(2mg, 0.0035mmo)0 0 0000 O0O0OC0OCOOODDOODODOOO

OOOO0ODODMAPOOEDC.HCID 20 OO DOOODODOOODODOOOODDODDOOOO23001
400 00000000D0CHCIL,(omL) O OO OoOoooooODODOOO0O0O0O0000D0oO@ome
)OODDODO0DO0O0DO0O0O00O00O0OCHCIL,(lomL) D OO OOOOOODDODOOODOOONaySo,

gboooooooobgobobobooooboboboboobooooboobobobao

OO00D0 (Sio,0Hex:EtOAC4- )0 OO DODODOOODOODODODOOOOODODDDOOOO?202

oooano

gboooog

"H NMR (300 MHz, CDCls) (poor resolution) § 7.78.7,62 (m, 4H), 7.41-7.26 (m, 4H), 6.73
(s, 1H), 6.10 (m, 1HD, 5.92 (d,J = 1.3 Hz, 1H), 5.88 (d, J = 1.3 Hz, 1H), 5.40-5.22 (m, 2H},

5.11 (s, 3H), 5.02 (d, J = 13.8 Hz, 1H). 4.29-4.02 (m, 6H), 3.97 (m, 1H),3.72(d,J =125
Hz, 2H), 3.70 (s, 3H), 3.58 (s, 3H), 3.51 (d, J = 12.3 Hz, 2H), 3.50(s, 3H). 3.49-3.20 (m.
4H), 2.54-2.28 (m, 4H), 2.40 (s, 3H), 2.21 (s, 3H), 2.16 (5, 3H).

oooooao

oooo

oooo

mwooooooo.25%0000000.5%000000000.25% NaClO 0.8% CaCOz0 O O
OD0DOYMP3D D 0.1%0 00D O000O0O0OODOODO Pseudomanas fluorescensd A2-20 0 O
000270 00000000000 @S0rpMOCO00O0ODOOOOOO300000DO0O0OO
0o0oooo20 00000004l 0000002%0 00000 Vitalevor(DQO OO
O )Biolux, Belgium)O 1% (NH,),SO,0 0.04% K,HPO,0 0.8% KCIO 0.001% FeClzO 0.1% L-
Tyrd 0.8% COzCall 0.05% PPG-200000 0.2% O O OO OO O O O (ASSAF-100, RHODIA UK)O

oooobOooooooo0ooboboboooobooooboooO0oooDbDObOO12200 3000
coooooOoOoOooogo2wnv/v)ODODOODODODOOOO01O00002700 1600 00
goobo0o410000024000000pHODO00O0O0DO02800000000006.000
gbooboooopo.s0bonooonoobo1wbooooobobobobooobillebobonnb
oooboooooobOooooooo2s0b0b0b00o0oo0boo0c0oobooboobo4100DbDe6400
ooboooooobOoooobooocoosbO0OO0OO0OoODbODOOOOKNCOOODDODOO
gos-00b0ooooboobobobono

gbooood

goooano

gbobooooooobosponoonOd

pr60 00 000DOOCOO0OO0OOOOOOODOOOODODODOOOODOOOODDOOO
ocoooDoDoOO0OpH9. 00000 2:(W/V))OOOODOOOOOOOODDOOOOOOO
goobooooooboooz2c0c00c0oobOboooobobocoobooboobooOoonoiloood
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ooooboooooooooooobobooooboooooooboooooboooooao
goooooooboooooobooboooobooooboooooooboooooao
gooboooooooooooao

ooo

O

O

OoOooooaog
O Ooo0ooo
OO0Oo0oooog

O ooooooooosboOoOoOonOan

pre0 000000000 DOO0ODLOO0OO0OO0OO0ODODODODODODbOOODO0DO0ODOoDbODODbDObODnDO
OpH3. OO OO OOOO.5g/10KCND 0D O0DDDOOOODODOOOOOODODOD200000
ooooooooobOocooilsoboooopdDOOO0DOOO0OOODODOBSOO0ODODO?2:1
Svwwv)DOOOODoODDODOoOOoooobooooooDooo20000obobDboOoOoOoDOn
gpioooooooboooooooboooooboboooobobooooboboooobooo
ugbdoooooobouobobobooboooobuoboboboobooobouobobobaa
ooooODODOO0OO0O0O0O0O0o0oooOoOoODbObOOO0OO0OoDOoOoooogeiIc2nDO 000 OnDnoon
ooo0020:10010:1005:1000)0000000000O0DODDODOODDODDDODOOOOO
20000

oooooao

Rf: 0.55 (ethy] acetate:methanol5:1); .tg=19.9 min [HPLC, Delta Pack C4, 5um, 300 A,

150%3 mm, A=215 nm, flow= 0.7 ml/min, temp= 50°C, grad.; CH3CN-aq. NaOAc¢ (10mM)
85% - 70% (201];

"H NMR (300 Mhz, CDCl): § 6.54 (dd, J, = 4 4Hz, J,= 8.4 Hz, 1H),6.44 (s, 1H), 4.12 (d, J
=2.4 Hz, 1H), 4.04 (4, /= 2.4 Hz, 1H), 4.00 (s, 3H), 3.87 (bs, 1H), 3.65 (ddd, J, = 1.5 Hz, J,
=8.7Hz, J;=9.9 Hz, 1H),3.35 (br. D, J = 8.4 Hz, 1H), 3.15-2.96 (m, 4H), 2.92 (g, J = 7.2
Hz, 1H), 2.47 (d, /= 18.3 Hz, 1H), 2.29 (5, 3H), 2.18 (s, 3H) 1.83 (s, 3H), 1.64 (ddd, J) = 2.7
Rz, J;=11.1 Hz, J;=14.1 Hz, 1H), 0.79 (4, J = 7.2 Hz, 3H),

*C NMR (75 Mhz, CDCL): & 186.0 (q), 175.9 (), 156.2 (q), 146.8 (q), 142.8 (q), 140.7 (q),
136.6 (q), 130.5 (q), 128.8 (q), 127.0 (q), 120.5 (5), 117.4 (g), 116.5 (q), 60.8 (1), 60.4 (s),

58.7 (1), 56.2 (s), 55.7 (5), 54.8 (5), 54.8 (s), 54.4 (s), 50.0 (s), 41.6 (1), 39.8 (d), 25.2 (d), 244
(d), 21.2 (1), 15.5 (1), 8.4 (¥).
ESI-MS m/z: Caled for CaoHigNsOg: 549.6. Found (M+Na)™: 572.3.
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