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oooao

A & 87-91 °C; '"H NMR (400 MHz, CD:0D) § 6.23 (dd, 1H, /= 9.6, 3.9
Hz, =CHC(OCH)), 5.92 (dd, 1H, J = 9.6, 1.9 Hz, =CHC(CO,H)), 4.40 (d, 1H, J=1.3
Hz, CHOH), 3.58 (dd, 1H, J=4.4, 1.3 Hz, CHCHOH), 3.49 (m, 1H, =CCHOY); "*C
NMR (100 MHz, CD;0OD) § 175.8, 135.1, 128.8, 75.4, 70.9, 57.5, 50.3; FTIR (=),
cm! 3381 (s, OH), 1738 (s, C=0), 1608 (m), 1255 (m), 1230 (m), 1084 (m, C-O);

HRMS (CI) m/z (C7HgOs+NH,)" 120 T o 5HE# 190.0715, E£:381# 190.0707
Oo0oO0OO0O0O0OO00O0O0O

oooooo

oooooo

1. TMSCHN, _
0?:@ CHOM X »@:0
TSCOMH s o TBSO™

|
T BH 2. TBSOTF, B3N I COCHy

HG DCM, -60 — 23 °C TBSG

:

DJIBI
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]
|

R;0.50 (1:4 EEETFL-~F4> ); 'HNMR (400 MHz, CDCly) 6 5.95 (dd, 1H, J =
9.8, 3.4 Hz, =CHCOTBS), 5.89 (ddd, 1H, /= 9.8, 2.9, 1.5 Hz, =CHCHOCCO,), 4.63
(d, 1H, J= 3.9 Hz, 0,CCCHOTBS), 4.42 (m, 1H, =CCHOTBS), 3.78 (s, 3H, OCH3),
3.31 (d, LH, J = 2.0 Hz, CHOCCO3), 0.90 (s, 9H, C(CHy)3), 0.89 (s, 9H, C(CHa)s),
0.09 (s, 3H, SiCH3), 0.08 (s, 6H, SiCH,), 0.07 (s, 3H, SiCH3); °C NMR (100 MHz,
CDCl3) 8 170.2, 138.7, 122.6, 69.3, 68.4, 59.7, 52.5, 52.0, 25.9, 25.7, 18.3, 18.2, -4.18
-4.27, -4.45,-5.21; FTIR (——1), em™ 1759 (m, C=0), 1736 (s, C=0), 1473 (m), 1256
(W), 1253 (s), 1150 (s, C-0), 1111 (m, C-0), 1057 (s, C-0), 940 (m); HRMS (ES) m/z
(C20H3s05Siz)" 1220 T@ FHEflE 414.2258, EAE 414.2239.
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R;0.34 (1:1 BEIFL-~%¥4> ); 'HNMR (500 MHz, CDCls) & 7.43-7.31 (m, 5H,
ArH), 5.82 (s, 1H, =CH), 5.23 (s, 2H, OCH,Ar), 3.48 (s, 2H, CH,N(CH;),), 2.27 (s,
6H, N(CHz)y); *C NMR (125 MHz, CDCl3) § 171.9, 171.2, 136.1, 128.8, 128.5, 128.7,
94.8, 71.7, 55.1, 45.3; FTIR (=—1), cm™ 2950 (s, CH), 1615 (s), 1494 (s), 1452 (s),
1136 (m); HRMS (ES) m/z (C13H1eN202)" 1= o1t op SHE#E 232.1212, 5818 232.1220.
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R030(1:4 EEETFIL-~F4> ); 'HNMR (300 MHz, CDCl,) § 6.26
(s, 1H, £=11), 3.63 (s, 2H, CHN(CHa),), 2.30 (s, 6H, N(CHj),); *C NMR (100 MHz,
CDCl3) § 1721, 140.5, 106.8, 54.5, 45.3; FTIR (=), cm ~ 3137 (w), 2945 (m), 2825
(m), 2778 (m), 1590 (s), 1455 (m), 1361 (m), 1338 (s), 1281 (s), 1041 (m); HRMS (ES)
m/z (CeHoBIN;O+H) 1221 T o) 531l 204.9976, £81# 204.9969.
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R;0.59 (1:3 MBTFIL—~%4> );"H NMR (500 MHz, CDCl3) 5 7.44-
7.35 (m, SH, ArH), 5.90 (ddd, 1H, J=9.8, 5.9, 2.0 Hz, =CHCHOSi), 5.82 (dd, 1H, J =
9.8, 3.4 Hz, =CHCHOCC), 5.31 (m, 2H, OCH,Ar), 4.58 (d, 111, /= 4.2 Hz, ,
(O)CCCHOSI), 4.27 (m, 1H, =CHCHOSA), 3.94 (d, 1H, J = 15.6 Hz, CHH'N), 3.77 (d,
1H, J = 15.6 Hz, CHH'N), 3.17 (dd, 1H, J= 3.4, 1.5 Hz, HCOCC(0)), 2.35 (s, 6H,
N(CH3)y), 0.89 (s, 9H, C(CHs)s), 0.83 (s, 9H, C(CHs)s), 0.06 (s, 3H, SiCHj), 0.05 (s,
3H, SiCHs), 0.04 (s, 3H, SiCHz), —0.07 (s, 3H, SiCH,); '*C NMR (125 MHz, CDCl) 8
191.8, 176.3, 168.9, 136.5, 135.5, 128.8, 128.7, 125.0, 106.9, 72.4, 69.6, 67.8, 67.4,
55.3, 52.6, 45.9, 26.2, 26.0, 18.5, 18.3, 3.1, ~3.8, 3.8, =5.1; FTIR (-—1), cm™" 2952
(s, CH), 1682 (s, C=0), 1594 (s), 1502 (s), 1456 (m), 1097 (s, C-0), 774 (s); HRMS
(FAB) m/z (CHsoN20gSixtNa)* 1250 T 5HE# 637.3105, ERIHE 637.3097.
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Rr0.52 (1:3 BBIFIL-~%4> ); 'HNMR (500 MHz, CDCl3) & 7.45
(m, 2H, ArH), 7.36-7.30 (m, 3H, ArH), 5.96 (bs, IH, =CH), 5.45 (bs, 1H, =CH), 5.32
(m, 2H, OCHH'Ar), 5.33 (bs, 1H, CHOSI), 4.15 (d, 1H, J = 8.8 Hz, CHOSi), 3.59 (d,
1H, J= 3.9 Hz, CHN(CHz),), 3.34 (bs, 1H, C3CH), 2.57 (bs, 1H, OH), 2.39 (s, 6H,
N(CHs)y), 0.90 (s, 9H, C(CH3)s), 0.16 (s, 3H, SiCH3), 0.11 (s, 3H, SiCH,); °C NMR
(100 MHz, C¢Dq) & 189.2, 178.3, 168.6, 135.3, 128.5, 128.4, 128.3, 125.4, 106.4, 79.8,
72.3,72.2,67.1,63.6,42.9,26.1, 18.5, 4.0, 4.8; FTIR (=~ 1), cm™ 3549 (bs, OH),
3455 (bs, OH), 2942 (s, CH), 1698 (s, C=0), 1617 (m), 1508 (s), 1032 (s, C-0), 906
(s); HRMS (ES) m/z (Ca6HasN2OgSi+HY I= ot T b 5HEE 501.2421, 0 501.2422.
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R;0.64 (1:5 EETFL-~%4> ); "HNMR (500 MHz, CDCly) & 7.50
(d, 2H, J = 1.5 Hz, ArH), 7.40-7.32 (m, 3H, ArH), 5.94 (dd, 1H, J = 9.7, 6.4 Hz,
=CHCHCHOSI), 5.76 (d, 1H, J = 9.7 Hz, =CHCOH), 5.37 (d, 1H, J = 12.2 Hz
OCHH'Ph), 5.32 (d, 1H, J = 122 Hz, OCHH'Ph), 4.09 (d, 1H, J = 2.9 Hz,
HOCCHOSI), 4.03 (s, 1H, OH), 3.88 (m, 1H, NCHCHCHOS), 3.74 (d, 1H, J = 3.9
Hz, (CH3);NCH), 2.46 (s, 6H, N(CH;),), 0.91 (s, 9H, C(CHa)s), 0.87 (s, 9H, C(CHz)3),
0.06 (s, 3H, SiCH3), 0.05 (s, 3H, SiCH3), 0.04 (s, 3H, SiCH), 0.03 (s, 3H, SiCHa); *C
NMR (125 MHz, CDCls) & 194.9, 173.9, 170.5, 135.8, 132.6, 128.8, 128.5, 128.3,
127.9, 106.2, 81.6, 74.8, 72.0, 71.7, 69.5, 44.6, 43.2, 26.1, 25.9, 18.7, 18.2, -3.6, 4.1,
—4.3, —4.3; FTIR (= 1), cm™ 3461 (bs, OH), 2940 (s, CH), 1693 (s, C=0), 1663 (s),
1647 (m), 1503 (m), 1080 (s, C-0), 774 (s); HRMS (ES) m/%
(C32HsoN2OgSipHH) 122 T o BHEE 615.3285, £8I 615.3282.
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R;0.65 (1:3 HETFIL-~*+4> ); "HNMR (500 MHz, CDCly) § 7.46
(d, 2H, J = 6.8 Hz, ArH), 7.39-7.34 (m, 3H, ArH), 5.81 (m, 1H, =CHCHy,), 5.55 (dd,
1H, J=10.3, 2.0 Hz, =CHCOSi), 5.39 (d, 1H, /= 12.2 Hz, OCHH'Ph), 5.35 (d, 1H, J
= 12.2 Hz, OCHH Ph), 4.15 (s, 1H, CHOSI), 4.04 (bs, 1H, OH), 3.76 (d, 1H, J=10.7
Hz, CHN(CH,),), 2.58 (dd, 1H, J = 10.7, 3.9 Hz, C3CH), 2.47 (m, §H, N(CH3),,
=CCHy), 0.86 (s, 9H, C(CHS)s), —0.05 (s, 3H, SiCH3), —0.13 (s, 3H, SiCH5); 1°C NMR
(125 MHz, CDCl5) 8 191.5, 183.3, 167.9, 135.3, 128.8, 128.7, 128.5, 127.4, 106.8,
78.3, 72.6, 72.0, 67.9, 60.7, 43.0, 42.1, 26.0, 25.8, 23.6, 18.2, —4.6, —5.0; FTIR (=—1),
em™ 3528 (w, OH), 2933 (s, CH), 1702 (s, C=0), 1600 (m), 1507 (s), 1092 (s; C-0),
1061 (s, C-O); HRMS (ES) m/z (Ca6H3gN205Si+H)* 120t o
SHE1E 485.2472, EAE 485.2457.
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R,0.38 (1:1 BEIFIL—~%4> ); 'HNMR (500 MHz, CDCly) § 7.51-
7.48 (m, 2H, ArH), 7.42-7.36 (m, 3H, ArH), 5.84 (m, 1H, =CHCH,), 5.55 (m, 1H,
=CHCOH), 5.36 (m, 2H, OCH;Ph), 4.15 (d, 1H, J= 8.1 Hz, CHOH), 3.69 (d, 1H, J =
8.8 Hz, CHN(CHa),), 2.67 (m, 1H, CsCH), 2.47 (s, 6H, N(CH3),), 2.43 (dd, 1H, J =
7.7, 1.5 Hz, =CCHH"), 2.36 (m, 1H, =CCHH"); FTIR (- —1), cm™" 3492 (w, OH), 3272
(s, OH), 1703 (s, C=0), 1606 (m), 1509-(s), 1008 (s, C-0), 732 (s); HRMS (ES) m/z
(CooHzNoOs+H) =500t o 58 371.1607, = 371.1601.
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R;0.15(1:3 BEETFIL-~%4> ); 'HNMR (500 MHz, CDCl;) § 7.48
(d, 2H, J = 7.3 Hz, ArH), 7.40-7.34 (m, 3H, ArH), 6.98 (m, 1H, =CHCH,), 6.12 (ddd,
1H, J = 12.2, 2.0, 2.0 Hz, =CHC(0)), 5.35 (m, 2H, OCH,Ar), 4.75 (bs, 1H, OH), 3.85
(d, 1H, J=9.8 Hz, CHN(CH;)»), 2.82 (m, 3H, C3CH, =CCHy,), 2.48 (s, 61, N(CH3),):
BC NMR (125 MHz, CDCls) 5 192.8, 188.2, 182.8, 167.6, 149.7, 135.0, 128.9, 128.8,
128.6, 128.3, 107.9, 79.7, 72.8, 60.4, 45.5, 42.4, 25.4; FTIR (=—F), om ' 3447 (w, OH),
1707 (s, C=0), 1673 (s, C=0), 1600 (m), 1512 (s), 1018 (s, C-0), 730 (s); HRMS (ES)
m/z (CooHaoN,Os+H)Y 1200t FHEE 369.1450, 0 369.1454,
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R;0.54 (1:3 BFBETFIL—~%%> ); 'HNMR (500
MHz, CDCl3) 8 7.51 (d, 2H, J = 1.5 Hz, ArH), 7.50-7.34 (m, 3H, ArH), 6.94 (m, 1H,
=CHCHa), 6.10 (ddd, 1H, /= 10.3, 1.5, 1.5 Hz, =CHC(Q)), 5.36 {m, 2I{, OCHA),
3.79 (d, 1H, J = 10.7 Hz, CHN(CHs),), 2.83 (m, 2H, =CCH,), 2.78 (m, 1H, C;CH),
2.46 (s, 6H, N(CH3),), 0.84 (s, 9H, C(CHa)s), 0.27 (s, 3H, SiCHg), 0.06 (s, 3H, SiCH3);
3C NMR (125 MHz, CDCL3) § 193.4, 187.9, 181.6, 167.7, 149.5, 135.2, 128.8, 128.8,
128.8, 128.6, 108.6, 83.5, 72.8, 59.8, 48.1, 42.2, 26.3, 25.8, 19.3, -2.2, -3.8; FTIR
(=—1), em ' 2942 (s), 1719 (s, C=0), 1678 (s, C=0), 1602 (m), 1510 (s), 1053 (s, C-0),
733 (s); HRMS (ES) m/z  (Ca6H3aN205Si+H) 1ot
SHEL# 483.2315, =K 483.2321.
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R;0.80 (3:7 BFEETF L —~%4> ); 'H NMR (400 MHz, CDCls) 5 7.26-
7.48 (m, 6H, ArH), 6.98 (m, 2H, ArH), 5.19 (s, 2H, OCH,Ph), 2.62 (s, 3H,
C(=0)CHz); "C NMR (100 MHz, CDCl3) § 202.4, 155.5, 144.4, 136.3, 128.9, 128.7,
128.3, 127.2,120.3, 115.2, 109.1, 71.3, 30.9; FTIR (- ), cm ™' 3065 (w), 3032 (w),
2918 (m), 1701 (s, C=0), 1565 (m), 1426 (m), 1300 (s), 1271 (s), 1028 (m); HRMS
(ES) m/z (C1sHi30:Br+H)" 1=20T o 5HE 304.0099, £ 304.0105.
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R;0.90 (3.7 BFBTF L —~%4> ); 'H NMR (300 MHz, CDCl;) & 7.20-
7.52 (m, 6H, ArH), 7.10 (dd, 1H, J = 7.5, 1.2 Hz, 0-ArH), 6.88 (dd, 1H, /= 8.1, 1.2 Hz,
o-ArH), 5.16 (s, 2H, OCH,Ph), 3.03 (d, 1H, /= 4.8 Hz, CHH'OCCHj), 2.87 (d, 1H, J
= 4.8 Hz, CHH'OCCHy), 1.67 (s, 3H, COCH3); *C NMR (100 MHz, CDCly) § 155.0,
143.4, 136.7, 128.8, 128.4, 128.2, 127.2, 121.2, 112.8, 112.3, 71.2, 59.7, 55.9, 22.9;
FTIR (=—+), cm ™' 3034 (w), 2981 (W), 2925 (w), 1595 (w), 1567 (s), 1469 (s), 1423
(s), 1354 (s), 1300 (5), 1266 (), 1028 (5); HRMS (ES) m/z (CisH150:Br+H) (z>ihc o
SHEE 318.0255, =8I 318.0254.
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Rr0.50 (3:7 BFBATF L —~%4> ); 'H NMR (500 MHz, CDCl;) § 7.44

(br d, 2H, J = 7.5 Hz, AtH), 7.38 (br t, 2H, .J = 7.5 Hz, ArH), 7.22-7.34 (m, 2H, ArH),

6.82 (d, 1H, J=8.5 Hz, 0-ArH), 6.75 (d, 1H, J = 7.5 Hz, 0-ArH), 5.35 (d, 1H, J = 12.0

Hz, OCHH Ph), 5.25 (d, 1H, /= 12.0 Hz, OCHH'Ph),), 4.71 (br d, 1H, J= 5.5 Hz,

CHOH), 3.31 (br q, 1H, J=7.0 Hz, CHCH3), 2.21 {br d, 1H, J = 7.0 Hz, OH), 1.38 (d,

3H, J = 7.0 Hz, CHCHy); "*C NMR (100 MHz, CDCl3) & 154.0, 148.9, 137.4, 131.5,

128.5, 128.4, 127.8, 127.3, 115.2, 114.6, 77.6, 71.2, 50.6, 16.5; FTIR (=), cm ~' 3249

(m, OH), 2958 (w), 1602 (m), 1580 (s), 1453 (s), 1261 (s), 1039 (s); HRMS (ES) m/z

(CiHi602tH)" (= o0 T o> S8 240.1150, R 240.1154.
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R;0.85 (1:4 BETFIL—~%+> ); 'HNMR (400 MHz, CDCl;) § 7.48-

7.32 (m, SH, ArH), 7.24 (m, 2H, ArH), 6.82 (d, 1H, J = 8.4 Hz, 0-ArH), 6.74 (d, 1H, J
=7.2 Hz, 0-ArH), 5.37 (d, 1H, J=11.2 Hz, CHH'Ph),), 5.20 (d, 1H, /=11.2 Hz,
CHH'Ph),), 4.87 (d, 1H, J = 1.6 Hz, CHOTES), 3.45 (dq, 1H, J= 7.2, 1.6 Hz, CHCH,),
1.42 (d, 3H, J = 7.2 Hz, CHCH3), 0.98 (t, 9H, J = 7.6 Hz, TES), 0.56 (q, 6H, J= 7.6
Hz, TES); C NMR (100 MHz, CDCl;) & 154.2, 148.8, 137.6, 131.3, 129.0, 128.7,
128.1,127.8, 115.1,114.7, 71.7, 49.9, 16.9, 7.1, 5.2, 5.1; FTIR (=—1), em ~' 2952 (w),
2923 (w), 2854 (w), 1606 (w), 1469 (w), 1371 (m), 1265 (s), 1086 (s), 1057 (s), 1048
(s); HRMS (ES) m/z (CaH3pO0:8i+H)" 1o T o> 5HE#E 354.2015, =814 354.2006.
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Ry 0.45 (2:3 BFEETFIL—~F4> ); 'H NMR (500 MHz, C¢Ds) & 7.24 (d, 2H, J = 7.0
Hz, o-AtH), 7.02 (t, 2H, J = 7.0 Hz, m-ArH), 6.99 (d, 1H, J = 7.0 Hz, p-ArH), 6.42
(ddd, 1H, J= 6.0, 3.5, 2.0 Hz, CH=CBr), 5.12 (d, 1H, /= 12.5 Hz, CHH'Ph),), 5.03 (d,

IH, J = 12.5 Hz, CHH'Ph),), 4.00 (br s, 1H, OH), 325 (d, 1H, J = 11.0 Hz,
CHN(CHy),), 2.28-2.22 (m, 2H, CH,CH, CH,CH), 2.16 (dd, 1H, J = 18.0, 6.0 Hz,

CH,CH), 1.83 (s, 6H, N(CH;)); FTIR (=— 1), cm™' 3397 (m, OH), 3063 (m), 2943 (m),

1714 (s, C=0), 1606 (s), 1514 (s), 1477 (s), 1371 (m), 1022 (m); HRMS (ES) m/z

(C20H150sBINo) 1= T ) 5L 447.0555, TR 447.0545.
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R,0.47 (2:3 BRBEIFIL—~%4> ); 'HNMR (500 MHz, CsD) § 7.34
(dd, 2H, J= 7.0, 1.0 Hz, 0-ArH), 7.23 (d, 2H, J = 6.5 Hz, 0-ArH), 6.85-7.04 (m, 6H, 10
ArH), 6.27 (ddd, 1H, /= 6.0, 3.0, 1.0 Hz, CH=CSPh), 5.11 (d, 1H, J = 12.0 Hz,
OCHH'Ph), 5.02 (d, 1H, J=12.0 Hz, OCHH 'Ph), 4.62 (br s, 1H, OH), 3.42 (d, 1H, J=
10.5 Hz, CHN(CH,)y), 2.44 (ddd, 1H, J = 20.0, 5.5, 3.0 Hz, CH,CH), 2.27-2.34 (m,
2H, CH,CH, CH,CH), 1.87 (s, 6H, N(CH3),); >C NMR (100 MHz, CDCl;) 3 188.9,
187.4, 182.5, 167.6, 145.4, 135.3, 135.2, 132.8, 132.6, 129.5, 128.6, 128.4, 128.3,
128.0, 127.8, 108.1, 80.3, 72.5, 59.8, 45.7, 41.4, 25.9; FTIR (=—1), cm™' 3445 (w, OH),
3056 (w), 2943 (m), 2800 (w), 1711 (s, C=0), 1682 (s), 1600 (m), 1507 (s), 1471 (s),
1451 (m), 1333 (m), 1020 (m); HRMS (ES) m/z (CasHaOsNSHH) i1zt 20
SHEE 477.1484, £ 447.1465.
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R/0.55 (2:3 BBTFL—~%+> ); 'HNMR (600
MHz, CsDg) 6 7.27 (d, 2H, J = 7.2 Hz, 0-ArH), 7.06-7.22 (m, 8H, ArH), 6.92-6.96 (m,
3H, ArH), 6.85 (d, 1H, J= 7.2 Hz, ArH), 6.70-6.75 (m, 3H, ArH), 6.55 (d, 11, J= 8.4
Hz, 0-ArH), 5.75 (s, 1H, CHOTES), 5.29 (br s, LH, OH), 5.16 (d, 1H, J= 12.0 Hz,
OCHH'Ph), 5.10 (d, 1H, J= 12.0 Hz, OCHHPh), 4.66 (d, 1H, /= 10.8 Hz,
OCHH'Ph"), 4.63 (d, 1H, J = 10.8 Hz, OCHH'Ph’), 4.36 (d, 1H, J = 6.6 Hz,
CHN(CHs),), 3.02 (dq, 1H, J= 7.8, 6.0 Hz, CH;CH), 2.77 (ddd, 1H, J = 6.6, 6.0, 4.2
Hz, CHCHN(CHs),), 2.41-2.52 (m, 2H, CHCHH'CH, CH,CHCHCH,), 2.08 (s, 6H,
N(CHs),), 1.83 (ddd, 1H, J=13.2, 4.2, 4.2 Hz, CHCHH'CH), 1.34 (d, 3H, /= 7.8 Hz,
CH;CH), 0.70 (t, 9H, J= 7.8 Hz, Si(CILCH;,)y), 0.48 (d, 6H, J= 7.8 Hz,
Si(CH,CHs)s); *C NMR (100 MHz, CDCl3) 5 196.3, 186.1, 181.4, 168.3, 156.3, 143.9,
137.6, 136.6, 135.4, 130.6, 129.8, 129.3, 128.6, 128.5, 128.4, 128.2, 128.0, 127.8,
125.4, 121.1, 109.3, 108.4, 80.6, 72.4, 70.2, 66.0, 62.5, 61,7, 43.2, 42.0, 38.1, 37.2,
27.4,20.5, 6.9, 4.9; FTIR (=—1), cm™ 3490 (w, OH), 3063 (w), 3023 (w), 2951 (m),
2871 (m), 1715 (s, C=0), 1602 (m), 1589 (m), 1513 (), 1457 (s), 1366 (m), 1260 (s),
1065 (s), 1012 (s); HRMS (FAB) m/z (CasHs407N2SSi+Na) 1=o1 T
FHE#853.3318, =3k 853.3314.
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R;0.55 (3:7 BiBSTFIL—~%4> ); 'H NMR (600 MHz, C¢Ds) 6 7.34

(d, 2H, J=7.2 Hz, 0-ArH), 7.02-7.18 (m, 11H, ArH), 6.72-6.84 (m, 4H, ArH), 6.54 (d,
1H, J=7.8 Hz, 0-ArH), 5.73 (s, 1H, CHOTES), 5.49 (d, 1H, J= 6.6 Hz,
(C=0)OCHC=0), 5.20 (s, 2H, OCH,Ph), 4.60 (d, 1H, J= 11.4 Hz, OCHH'Ph"), 4.57
(d, 1H, J=11.4 Hz, OCHH'Ph"), 3.49 (d, 1H, J = 11.4 Hz, CHN(CH;),), 3.23 (dg, 1H,
J=9.0, 7.2 Hz, CH;CH), 2.49 (m, 1H, CH;CHCHCHH"), 2.30-2.40 (m, 2],
CHCHN(CH3);, CH;CHCHCHS,), 2.16 (dd, 1H, J = 12.0, 0.6 Hz, CH;CHCHCHH"),
1.96 (s, 6H, N(CH:),), 1.33 (d, 3H, J= 7.2 Hz, CH3CH), 0.73 (t, 9H, J= 7.8 Hz,
Si(CH2CH3)3), 0.46-0.62 (m, 6H, Si(CH2CHs)s); °C NMR (100 MHz, CDCly) 8 196.4,
176.0, 170.0, 157.9, 156.0, 144.0, 136.6, 136.5, 135.6, 129.8, 129.7, 129.4, 128.9,
128.6,128.4, 128.3, 128.2, 128.1, 127.8, 125.1, 121.2, 108.8, 101.9, 75.9, 72.1, 70.1,
64.7, 64.6, 62.9, 41.4, 36.7, 35.6,27.7, 21.7, 6.9, 4.9; FTIR (=—1), cm™ 3062 (w), 3033
(W), 2950 (m), 2874 (m), 1731 (s, C=0), 1599 (m), 1590 (m), 1514 (s), 1453 (s), 1365
(m), 1259 (s), 1120 (s), 1059 (s), 1010 (s); HRMS (ES) m/z
(CasHs4OMNSSI+H) 1=o v Tod sHE#E 831.3499, =@ 831.3509.
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R;0.20 (2:3 BBETF L —~F4> ); 'HNMR (600 MHz, CsDs) 5 7.69
(dd, 2H, J= 7.2, 0.6 Hz, 0-ArH), 7.24 (d, 2H, J = 7.2 Hz, ArH), 6.92-7.06 (m, 12H,
ArH), 6.76 (d, 1H, J=7.8 Hz, AtH), 6.47 (d, 1H, J= 8.4 Hz, 0-ArH), 5.44 (br s, 1H,
CHOH), 5.18 (d, 1H, J = 12.0 Hz, OCHHPh), 5.16 (d, 1H, J= 12.0 Hz, OCHH Ph),
4.57(d, 1H, J= 12.6 Hz, OCHH'Ph"), 4.52 (4, 1H, J = 12.6 Hz, OCHH'Ph"), 3.44 (dq,
1H, J = 6.6, 5.4 Hz, CHsCH), 2.98 (d, 1H, J = 3.0 Hz, CHN(CH),), 2.90 (m, 1H,
CHCHN(CH;),), 2.76 (br s, 1H, OH), 2.32 (m, 1H, CH;CHCHCH,), 1.94 (m, 1H,
CH,CHCHCH,), 1.79 (s, 6H, N(CH3),), 1.07 (m, 1H, CH;CHCHCH,), 0.84 (d, 3H, J =
6.6 Hz, CH;CH); C NMR (100 MHz, CDCly) 5 202.5, 185.6, 179.2, 168.9, 156.9,
139.4, 139.1, 137.1, 136.5, 135.3, 130.5, 129.6, 128.8, 128.7, 128.6, 128.5, 128.4,
128.3,127.8, 126.9, 124.7, 119.3, 110.0, 106.8, 82.3, 72.5, 69.9, 66.4, 64.2, 59.3, 43.0,
39.1, 37.8, 32.6, 25.3, 16.8; FTIR (=—1), em™' 3435 (w, OH), 3066 (w), 2964 (w), 2933
(w), 2871 (w), 1738 (s, C=0), 1698 (s, C=0), 1614 (m), 1583 (m), 1513 (s), 1471 (s),
1453 (s), 1369 (m), 1263 (m), 1035 (m), 1014 (m); HRMS (ES) m/z
(CaaHagOiNoS+H) oo T BHEME 717.2634, %31 717.2631.
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R;0.45 (2:3 BFETF L —~F4> ); "H NMR (600 MHz, C¢D¢) § 7.57
(d, 2H, J= 7.2 Hz, 0-ArH), 7.40 (d, 2H, J = 7.2 Hz, ArH), 7.18-7.23 (m, 3H, ArH),
6.94-7.06 (m, 6H, ArH), 6.76-6.84 (m, 3H, ArH), 6.59 (d, 1H, J=7.8 Hz, ArH), 6.53
(d, 1H, J= 8.4 Hz, 0-ArH), 5.09 (d, 1H, /= 12.6 Hz, OCHH Ph), 4.96 (d, 1H, J=12.6
Hz, OCHH Ph), 4.77 (d, 1H, J = 12.0 Hz, OCHH'Ph"), 4.72 (d, 1H, J = 12.0 Hz,
OCHH'Ph’), 4.48 (br s, IH, OH), 4.06 (dq, 1H, J= 7.2, 3.0 Hz, CH;CH), 3.15 (d, 1H,
J=12.0 Hz, CHN(CHj3),), 2.20 (ddd, 1H, J=12.6, 5.4, 3.0 Hz, CH3CHCHCH,), 2.13
(ddd, 1H, J=12.0, 3.0, 0.6 Hz, CHCHN(CHa),), 1.81-1.88 (m, 7H, N(CH3),,
CH;CHCHCHH), 1.78 (ddd, 1H, J=13.8, 5.4, 0.6 Hz, CH;CHCHCHH"), 1.01 (d, 3H,
J=17.2 Hz, CH;CH); C NMR (100 Mz, CDCl3)} § 200.3, 187.5, 183.1, 167.8, 160.6,
146.4,138.2, 137.1, 135.3, 134.3, 131.7, 129.6, 128.9, 128.6, 128.5, 128.4, 128.3,
127.7,126.7, 121.3, 118,0, 112.8, 108.3, 82.9, 77.5, 72.4, 70.3, 58.1, 47.0, 44.1, 32.4,
18.7, 18.0, 16.3; FTIR (- 1), cm™' 3457 (w, OH), 3063 (w), 2939 (w), 2878 (w), 2795
(W), 1727 (s, C=0), 1704 (s, C=0), 1667 (m, C=0), 1593 (s), 1513 (s), 1471 (s), 1453
(), 1371 (m), 1276 (m), 1044 (m); HRMS (ES) m/z (CaaHssONS+H)" im0t
SHEE 715.2478, £ 715.2483.
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R/0.10 (2:3 BFEETFL—~%4> ); 'H NMR (500 MHz, C¢Ds, #5017

srorZREE )5 8.95 (brs, 1H, OOH), 7.48 (d, 2H, J = 7.0 Hz, o-ArH), 7.28 (d,
2H, J= 7.0 Hz, ArH), 6.96-7.16 (m, 8H, ArH), 6.53 (d, 1H, J= 8.0 Hz, ArH), 5.14 (4,
1H, J = 12.0 Hz, OCHH Ph), 5.03 (d, 1H, J = 12.0 Hz, OCHHPh), 4.83 (d, 1H, J =
12,5 Hz, OCHHPh"), 4.74 (d, 1H, J= 12.5 Hz, OCHH'Ph"), 4.60 (br s, 1H, OH), 3.54
(d, 1H, J = 11.0 Hz, CHCHN(CHs),), 3.12 (dd, 1H, /= 18.0, 0.5 Hz, CHCHH'CH),
2.82 (dd, 1H, J= 18.0, 4.5 Hz, CHCHH'CH), 2.44 (ddd, 1H, J=11.0, 4.5, 0.5 Hz,
CHCHN(CH;),), 1.86 (s, 6H, N(CH3),), 1.01 (s, 3H, CH3); *C NMR (100 MHz, C¢Ds,
WELLT/ LB LU FOEZ RS ) & 194.4, 188.6, 187.8, 187.2, 182.3, 178.4, 171.9,
167.7, 165.6, 159.5, 158.4, 147.9, 145.9, 137.0, 136.8, 136.6, 135.4, 135.3, 134.5,
134.3,133.5, 133.4, 133.1, 132.9, 131.0, 130.8, 130.2, 129.9, 129.7, 129.2, 128.9,
126.8,126.7, 124.5, 124.3,122.2, 118.6, 116.9, 116.5, 113.4, 113.3, 113.2,108.2,
107.9,103.3, 83.7, 81.7, 80.1, 79.1, 72.4, 70.7, 70.4, 63.9, 59.1, 46.1, 44.9, 41 4, 40.8,
11.5, 30.0, 26.8, 22.9, 21.4; FTIR ( =—+7<14), ™ 3035 (w), 2946 (w), 1907 (w), 1731
(s, C=0), 1410 (s), 1379 (m), 1235 (m), 1170 (m), 1136 (m); HRMS (ES) m/z

(C3sH3200N2+H) I=D LT SHEME 637.2186, 31 637.2190.
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'"H NMR (600 MHz, CD;0D, 5 }87.50(dd, 1H,/=84,7.8
Hz, ArH}, 7.13 (d, 1H, /= 7.8 Hz, ArH), 6.91 (d, 1H, J= 8.4 Hz, ArH), 4.03 (s, 1H,
CHN(CHs),), 2.96-3.04 (m, 7H, HOC(CH3)CH, N(CH3)y), 2.91 (br dd, 1H, J=12.6,
2.4 Hz, (CH;3);,NCHCH), 2.18 (ddd, 1H, J=12.6, 6.0, 2.4 Hz, CHCHH"CH), 1.90 (ddd,
1H, J=12.6, 12.6, 12.0 Hz, CHCHH CH), 1.60 (s, 3H, CH,); "*C NMR (100 MHz,
CD;0D) 6 195.4,174.5, 163.8, 148.3, 137.8, 118.7, 116.4, 116.0, 107.5, 96.5, 74.7,
71.2,70.1,43.5,43.0,35.9,27.8,22.9; UV &4 (0.1 N HCI), nm 217, 269, 356; [a]p =
-251° (e =0.12 0.1 M HCI®RY; 1it.(The Merck Index: An Encyclopedia of Chemicals,
Drugs, and Biologicals, 12 . Budavari, S.; O'Neal, M. I.; Smith; A.; Heckelman, P.
E.; Kinneary, J. F., Eds.; Merck & 'Co.: Whitehouse Station, NJ, 1996; entry 9337.) UV
&+ (0.1 N HCI), nm 220, 268, 355; [a]p =-257.9° (¢ =0.5 0.1 M HCi#);,; HRMS
(ES) m/z (C2aH24OsNz+H) 1201 T SHELME 445.1611, ERE 445.1608.
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R,0.30 (3:7 EEEETFNL-~F4> );'HNMR (500 MHz, CéDg) & 7.30 (d,

2H, J= 7.0, 0-AtH), 7.06 (dd, 2H, J = 7.0, 6.0 Hz, m-ArH), 7.01 (d, 1H, J = 6.0, p-
ArH), 5.75 (dd, 1H, J=10.5, 2.5 Hz, =CHCHBr), 5.71 (m, 1H, CH=CHCHBr), 5.17
(d, 1H, J=11.5 Hz, OCHH'Ph), 5.07 (d, 1H, /= 11.5 Hz, OCHH'Ph), 4.69 (m, 1H,
=CHCHBr), 4.43 (br s, 1H, OH), 4.24 (d, 1H, /= 7.0 Hz, CHOTBS), 3.57 (d, 1H, /=
10.0 Hz, CHN(CHy),), 2.69 (ddd, 1H, J = 10.0, 4.5, 0.5 Hz, CHCHN(CHa),), 1.92 (s,
6H, N(CHj),), 0.99 (s, 9H, SiC(CHz)s), 0.22 (s, 3H, SiCH3), —0.02 (s, 3H, SiCHa); *C

NMR (125 MHz, C¢Dg) 5 189.3, 181.3, 167.8, 135.2, 129.5, 128.6, 128.6, 128.5, 128.2,

127.6, 107.3, 80.8, 76.9, 72.4, 64.8, 54.6, 46.3, 41.5, 26.2, 18.4,-2.9, —4.2; FTIR
(=—1), cm ™' 3499 (m, OH), 2930 (m), 2856 (m), 2799 (W), 1704 (s, C=0), 1605 (s),
1514 (s), 1471 (s), 1362 (s), 1255 (s), 1144 (s), 1053 (s); HRMS (ES) m/z
(CaH3sBN;058i+H)" 1=oL T 5HE#S563.1577, £RI# 563.1575.
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R/0.65 (3:7 BFETF L —~%4> ); 'H NMR (400 MHz, C¢Dg) 6 7.35

(d, 2H, /= 7.2 Hz, 0-ArH), 7.19 (m, 2H, 0-ArH), 6.95 (m, 3H, p,m-ArH), 6.89 (m, 2H,
p,m-ArH), 6.83 (d, 1H, J = 7.2 Hz, p-ArH), 5.51 (m, 1H, CH=CHCHSPh), 5.12 (m,
2H, CHOTBS, OCHHPh), 5.05 (d, 1H, J = 12.4 Hz, OCHH'Ph), 4.73 (dt, 1H, /=
10.0, 2.0 Hz, CH=CHCHSPh), 4.38 (m, 1H, CH=CHCHSPh), 3.47 (m, 1H,
CHCHN(CHs),), 2.92 (d, 1H, J = 2.0 Hz, CHCHN(CH;),), 1.75 (s, 6H, N(CH3)y), 1.14
(s, 9H, SiC(CH;)3), 0.35 (s, 3H, SiCH3), 0.31 (s, 3H, SiCH3); *C NMR (125 MHz,
CeDg) 6 189.9, 177.0, 168.9, 136.7, 135.2, 131.3, 130.3, 129.2, 128.5, 128.4, 128.3,
126.2, 124.0, 106.2, 79.2, 72.4, 71.7, 63.2, 49.8, 43.4, 39.0, 26.6, 19.1, 2.9, —4.5; FTIR
(=—1), cm ! 3310 (m, OH), 2927 (m), 2854 (m), 2792 (W), 1697 (s, C=0), 1621 (s),
1505 (s), 1470 (s), 1365 (s), 1254 (s), 1145 (s), 1089 (s); HRMS (ES) m/z
(C32HaoN20sSSi+HH)" 1zo1 T 518 593.2505, =8I 593.2509.
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R;0.18 (3:7 EFESTFL—~%4> ); 'H NMR (400 MHz, CsDg) 5 7.43
(dd, 2H, /= 8.0, 1.5 Hz, 0-ArH), 7.16 (m, 2H, o-ArH), 6.92 (m, 6H, p,m-ArH), 5.43
(m, 1H, CH=CHCHS(0)Ph), 5.33 (d, IH, J = 5.0 Hz, CHOTBS), 5.09 (d, 1H, J=11.5
Hz, OCHH Ph), 5.02 (m, 2H, CH=CHCHS(O)Ph, OCHH 'Ph), 3.73 (m, 1H,
CH=CHCHS(O)Ph), 3.41 (m, 1H, CHCHN(CH),), 2.85 (d, 1H, J=2.5 Hz,
CHCHN(CHj)y), 1.70 (s, 6H, N(CH3),), 1.12 (s, 9H, SiC(CHz)s), 0.39 (s, 3H, SiCHy),
0.36 (s, 3H, SiCH3); '>C NMR (125 MHz, C¢Dg) 5 189.5, 176.9, 168.8, 145.5, 135.2,
130.2, 129.9,129.0, 128.5, 128.4, 128.3, 127.8, 124.3, 1229, 106.1, 79.3, 72.4, 70.6,
67.8,63.1,43.4, 38.5,26.6, 19.2, -2.6, —4.7; FTIR (=— 1), cm ' 3310 (m, OH), 2927
(m), 2854 (m), 2792 (W), 1697 (s, C=0), 1621 (s), 1505 (s), 1470 (5), 1365 (), 1254
(s), 1145 (s), 1089 (s); HRMS (ES) m/z (C32HagN206SSI+H)" 1zo1vTod
SHEE 609.2455, ERIE 609.2452.
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R;0.40 (3:7 BEIFNL—~%+> ); 'HNMR (500 MHz, C¢Dg) 5 7.30 (d, 2H, /= 7.0
Hz, o-ArH), 7.06 (dd, 2H, J=7.5, 7.0 Hz, m-ArH), 7.00 (d, 1H, J = 7.5 Hz, p-ArH),
5.85 (m, lH, =CHCHOH), 5.42 (br d, 1H, J = 10.5 Hz, =CHCHOTBS), 5.16 (d, 1H, J
=12.5 Hz, OCHHPh), 5.06 (d, 1H, J = 12.5 Hz, OCHH Ph), 4.44 (m, 1H,
=CHCHOH), 4.31 (br s, 1H, OH), 4.07 (br s, 1H, =CHCHOTBS), 3.34 (br s, 1H, OH),
3.33 (d, 1H, J= 11.5 Hz, CHCHN(CHz),), 2.75 (br d, 1H, J=11.5 Hz,
CHCHN(CHj3)p), 2.03 (s, 6H, N(CH3),), 0.89 (s, 9H, SiC(CHa)s), -0.11 (s, 3H, SiCH3),
—0.13 (s, 3H, SiCH3); C NMR (100 MHz, C¢Dy) 5 189.7, 182.2, 167.7, 135.2, 129.2,
128.8,128.3, 128.2, 106.6, 78.6, 71.9, 68.1, 64.1, 59.6, 48.8, 41.2, 25.5, 17.8, 5.2, —
5.6; FTIR (—— ), cm ™' 3515 (m, OH), 2917 (m), 2852 (m), 1708 (s, C=0), 1601 (s),
1511 (s), 1471 (m), 1369 (m), 1254 (m), 1100 (m), 1022 (m); HRMS (ES) m/z
(CagHagN206Si+H) 1= DI T SHEL# 501.2421, EBIES501.2424.
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R;0.60 (3:7 BFBTF L —~%+4> ); 'HNMR (500 MHz, C¢Ds) 8 7.26
(d, 2H, J = 7.0 Hz, 0-ArH), 7.02 (m, 8H, ArH), 5.75 (br dd, 1H, J=10.5, 3.0 Hz,
=CHCHOCO,Bn), 5.70 (br dd, 1H, J= 10.5, 2.5 Hz, =CHCHOTBS), 5.37 (m, 1H,
=CHCHOCO;Bn), 5.10 (d, 1H, J= 12.5 Hz, OCHH'Ph), 5.06 (d, 1H, /= 12.5 Hz,
OCHH'Ph), 4.91 (d, 1H, J = 12.0 Hz, OCHH Ph"), 4.88 (d, 1H, J=12.0 Hz,
OCHH'Ph’), 4.41 (m, 1H, =CHCHOTBS), 3.38 (d, 1H, J= 7.5 Hz, CHCHN(CH),),
3.11 (m, 1H, CHCHN(CHs)y), 1.92 (s, 6H, N(CH3),), 0.92 (s, 9H, SiC(CHa)s), 0.02 (s,
3H, SiCH), —0.02 (s, 3H, SiCH;); PC NMR (100 MHz, C¢D) 5 188.9, 179.9, 168.3,
155.2, 135.6, 135.4, 133.2, 128.6, 128.5, 128.4, 128.3, 127.7, 124.9, 107.0, 77.3, 72.2,
71.6, 69.6, 66.6, 60.3, 44.4, 42.2,25.9, 18.2, ~4.8, 4.8, FTIR (=—1), cm ™' 3532 (w,
OH), 2948 (m), 2842 (m), 1738 (s, C=0), 1708 (s, C=0), 1608 (s), 1512 (s), 1471 (m),
1383 (m), 1258 (s), 1101 (m); HRMS (ES) m/z
(C3aHN2OsSitH) 1210 Top BHEL# 635.2789, SR 635.2786.
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R/0.15 (3:7 BFEETFL—~%+4> ); 'HNMR (500 MHz, CgDy) 8 7.24
(d, 2H, J = 7.0 Hz, 0-ArH), 7.02 (m, 8H, ArH), 5.68 (br dd, 1H, /= 10.5, 2.5 Hz,
=CHCHOCO,Bn), 5.63 (br dd, 1H, /= 10.5, 3.0 Hz, =CHCHOH), 5.26 (m, 1H,
=CHCHOCO,Bn), 5.09 (d, 1H, J = 12.0 Hz, OCHHPh), 5.05 (d, 1H, J = 12.0 Hz,
OCHH'Ph), 4.89 (d, 1H, J = 12.0 Hz, OCHHPh’), 4.86 (d, 1H, J = 12.0 Hz,
OCHHPh’), 4.16 (m, 1H, =CHCHOH), 3.24 (d, 1H, J= 6.5 Hz, CHCHN(CHa),), 2.94
(m, 1H, CHCHN(CHy),), 2.25 (br s, 1H, OH), 1.82 (s, 6H, N(CHa)2); *C NMR (100
MHz, CDCl3) 8 168.1, 154.8, 135.1, 134.9, 132.2, 128.9, 128.9, 128.8, 128.7, 128.6,
126.4, 106.7, 76.6, 72.9, 71.3, 70.3, 64.9, 60.3, 44.4, 43.3; FTIR (——F), cm ~} 3468 (m,
OH), 3034 (w), 2949 (m), 2798 (m), 1738 (s, C=0), 1705 (s, C=0), 1606 (s), 1513 (s),
1475 (m), 1379 (m), 1261 (s), 1022 (m); HRMS (ES) m/z (C2sHausN:05+H) 1= 1htod
FHEL#E 521.1929, =8I 521.1926.
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R;0.33 (2:3 BEBIFIL—~%+4> ); 'HNMR (400 MHz, C¢Dg) 5 7.22
(d, 2H, J = 6.8 Hz, 0-ArH), 6.99 (m, 8H, ArH), 6.12 (ddd, 1H, /= 10.4, 4.0, 1.2 Hz,
CH=CHCHOCO,Bn), 5.74 (dd, 1H, J= 10.4, 1.2 Hz, CH=CHCHOCO,Bn), 5.41 (ddd,
1H, J= 4.0, 1.2, 1.2 Hz, CH=CHCHOCO,Bn), 5.18 (br s, 1H, OH), 5.08 (d, 111, J=
12.0 Hz, OCHH'Ph), 5.01 (d, 1H, J = 12.0 Hz, OCHH'Ph), 4.89 (d, 1H, /= 12.4 Hz,
OCHH'Ph"), 4.83 (d, 1H, /= 12.4 Hz, OCHH'Ph"), 3.28 (d, 1H, J = 8.4 Hz,
CHCHN(CHs),), 2.85 (ddd, 1H, J= 8.4, 4.0, 1.2 Hz, CHCHN(CH),), 1.92 (s, 6H,
N(CH3),); >C NMR (100 MHz, C¢D¢) & 192.3, 186.2, 180.5, 167.8, 154.8, 141.8,
135.3, 135.2, 129.9, 128.6, 128.6, 128.5, 128.4, 127.8, 107.7, 78.9, 72.5, 69.9, 59.9,
48.4, 41.9; FTIR (= ), em ™' 3442 (m, OH), 3030 (w), 2948 (m), 2793 (m), 1742 (s,
C=0), 1711 (s, C=0), 1608 (s), 1510 (s), 1448 (m), 1376 (m), 1258 (s), 1056 (m);
HRMS (ES) m/z (CasHagNyOp+H) i1zo1 T o) 3HE# 519.1767, =i 519.1773.
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R,0.50 (3:7 B8TFIL—~%%> ); 'HNMR (400 MHz, C¢Dg) 8 7.21
(dd, 2H, J=17.5, 1.0 Hz, 0-ArH), 7.15 (d, 2H, J = 8.0 Hz, 0-ArH), 7.05 (t, 2H, /= 8.0
Hz, m-ArH), 6.98 (m, 4H, mp-ArH), 6.30 (ddd, 1H, J=10.5, 5.0, 2.0 Hz,
CH=CHCHOCO,Bn), 5.68 (dd, 1H, J = 10.5, 1.0 Hz, CH=CHCHOCO,Bn), 5.65 (bt d,
1H, J= 5.0 Hz, CH=CHCHOCO;Bn), 5.10 (d, 1H, /= 12.5 Hz, OCHH Ph), 5.01 (d,
1H, J=12.5 Hz, OCHH'Ph), 4.95 (d, 1H, J= 12.5 Hz, OCHH'Ph"), 4.82 (d, 1H, J=
12.5 Hz, OCHH Ph’), 3.11 (d, 1H, /= 11.0 Hz, CHCHN(CH,),), 2.94 (bt d, 1H, J =
11.0 Hz, CHCHN(CH:),), 1.96 (s, 6H, N(CH3),), 1.08 (s, 9H, SiC(CHs)s), 0.59 (s, 3H,
SiCH3), 0.29 (s, 3H, SiCHa); "*C NMR (100 MHz, C¢Dg) 5 193.3, 186.7, 180.3, 167.8,
154.9, 140.9, 135.6, 135.3, 129.9, 128.6, 128.5, 128.5, 128.4, 128.0, 127.8, 108.6, 82.4,
72.4, 69.6, 69.3, 59.7, 50.2, 41.4, 26.5, 19.6, -1.9, —3.4; FTIR (- 1), cm ! 2930 (m),
2855 (m), 1745 (s, C=0), 1722 (s, C=0), 1691 (m), 1613 (m), 1513 (s), 1473 (m), 1455
(m), 1378 (m), 1264 (s), 1231 (s), 1046 (m); HRMS (ES) m/z
(C34HaoN205+H) 1z o1 T o 5HE# 633.2632, 01 633.2620.
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R;0.35 (1:4 BFETFIL—~%4> ); 'HNMR (500 MHz, C¢Dg) 5 16.55
(brs, 1H, 1), 7.26 (d, 2H, J = 7.0 Hz, 0-ArH), 7.14 (d, 2H, J = 7.5 Hz, ArH), 6.85-
7.05 (m, 6H, ArH), 6.66-6.74 (m, 2H, ArH), 6.51 (dd, 1H, J= 9.0, 1.5 Hz, ArH), 5.73
(brd, 1H, J = 4.0 Hz, BnOCO,CH), 5.17 (d, 1H, /= 12.5 Hz, OCHHPh), 5.03 (d, 1H,
J=12.5 Hz, OCHH'Ph), 4.99 (d, 1H, /= 12.5 Hz, OCHH'Ph"), 4.93 (d, 1H, J = 12.5 10
Hz, OCHH'Ph’), 3.58 (d, 1H, J=11.5 Hz, CHCHN(CH;)y), 3.35 (dd, 1H, J=12.5, 4.0
Hz, CH;CHCH), 2.99 (d, 1H, J = 11.5 Hz, CHCHN(CHa)y), 2.56 (dq, 1H, J=12.5, 7.0
Hz, CH;CH), 2.18 (s, 6H, N(CH3),), 1.33 (s, 9H, C(CHa)s), 1.16 (d, 3H, J= 7.0 Hz,
CH;CH), 1.11 (s, 9H, C(CH3)3), 0.61 (s, 3H, CH3), 0.36 (s, 3H, CH3); ">C NMR (100
MHz, CDCl;) 6 189.7, 186.3, 180.9, 178.4, 167.9, 154.7, 152.1, 150.8, 145.9, 136.1,
135.5,133.9, 128.7, 128.6, 128.5, 127.3, 123.8, 122.7, 122.6, 108.9, 105.5, 83.0, 82.9,
74.8,72.4,69.2, 60.8, 52.7, 43.2, 38.4, 27.5, 26.6, 19.5, 16.3, -1.8, -2.7; FTIR (=—+

20
Tl L), cm™' 2974 (w), 2933 (w), 2851 (w), 1760 (s, C=0), 1748 (5, C=0), 1723 (s,
{=—"h), cm 3310 (m, OH), 2927 (m), 2854 (m), 2792 (w), 1697 (s, C=0), 1621 (s),
1505 (s), 1470 (s), 1365 (s), 1254 (5), 1145 (s), 1089 (s); HRMS (ES) m/z
(C32HagN2OsSSiH) 1zo 1 T 5HE#ES593.25 05, =8 593.2509,
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(107) JP 5242161 B2 2013.7.24
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R;0.05 (1:4 BB TFIL—~%4> ); 'H NMR (600 MHz, C¢Dg, x152) 8
14.86 (br s,1H, £-1), 11.95 (s,1H, 7=/-1),7.23 (d, 2H, J = 7.8 Hz, 0-ArH), 7.14 (d,
2H, J=17.2 Hz, 0-AtH), 6.94-7.02 (m, 6H, ArH), 6.86 (t, 1H, /= 8.4 Hz, ArH), 6.76
(d, 1H, J= 8.4 Hz, ArH), 6.28 (d, 1H, J = 7.8 Hz, ArH), 5.46 (dd, 1H, J = 3.6, 3.0 Hz,
BnOCO,CH), 5.12 (d, 1H, /= 12.0 Hz, OCHH Ph), 5.04 (d, 1H, J = 12.0 Hz,
OCHH 'Ph), 4.92 (s, 2H, OCH,Ph), 3.41 (d, 1H, J = 9.6 Hz, CHCHN(CHa),), 2.82 (dd,
1H, J= 9.6, 3.0 Hz, CHCHN(CHj),), 2.65 (dd, 1H, J = 13.2, 3.6 Hz, CH;CHCH), 2.78
(dg, 1H, J=13.2, 7.2 Hz, CH;CH), 2.05 (s, 64, N(CHa),), 1.04 (d, 3H, /= 7.2 Hz,
CH;CH); C NMR (100 MHz, C¢Dg, #%%) & 193.4, 186.2, 181.3, 172.3, 167.9, 163.3,
154.6, 145.8, 136.6, 135.8, 128.6, 128.4, 127.2, 116.8, 116.0, 115.6, 107.6, 104.7, 76.8,
73.9, 72.5, 69.5, 60.3, 48.7, 43.0, 41.8, 37.5, 15.3; FTIR (=—+714), cm™' 3424 (m,
OH), 3059, 3030, 2925, 2857, 1744 (s, C=0), 1713 (s, C=0), 1614 (s), 1582 (s), 1455

(),1252 (s); HRMS (ES) m/z (C37H3:010Nz+H) i=o 1 C o0 5HE## 667.2292, 3311 667.2300.
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'H NMR (600 MHz, CD;0D, #8218 ) 87.47 (1, 1H,/=8.4 Hz,
ArH), 6.93 (d, 1H, J= 8.4 Hz, ArH), 6.83 (d, 1H, J= 8.4 Hz, ArH), 4.40 (s, 1H,
(CH;):,NCH), 3.53 (dd, 1H, /= 12.0, 8.4 Hz, CHOH), 2.95 (5, 3H, N(CH3)CH;"), 2.88
(s, 3H, N(CH;)CHy"), 2.80 (d, 1H, J= 12.0 Hz, CHCHN(CHa)y), 2.74 (dq, 1H, J =
12.6, 6.6 Hz, CH3CH), 2.58 (dd, 1H, J=12.6, 8.4 Hz, CH;CHCH), 1.55 (d, 3H, /= 6.6
Hz, CH,CHCH); 3¢ NMR (100 MHz, CD50D) 6 195.3, 188.2, 173.8, 172.1, 163.2,
149.0, 137.7, 117.1, 116.9, 116.6, 108.4, 96.0, 74.5, 69.8, 66.9, 47.5, 43.4, 43.0, 41.9,
40.0,16.3; UV g4 (0.0l N #%2/—LHCL), nm 218, 267, 350; [a]p = -109° (¢ =
0.16 0.01 M A%2/—)# HCIh); lit. (The Merck Index: An Encyclopedia of Chemicals,
Drugs, and Biologicals, 12k . Budavari, S.; O'Neal, M. I.; Smith, A.; Heckelman, P.
E.; Kinneary, J. F., Eds.; Merck & Co.: Whitehouse Station, NJ, 1996; entry 3496.) UV
24 (0.01 N *2/—LEHCI), nm 267, 351; [a]lp=-110°(c =1 0.01 M #2/—)L{£HC]
i1 ); HRMS (ES) m/z (CoaHaaOgNo+H)' I=DU T 5B 445.1611, 5211 445.1603.
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R;0.28 (5:95 BEBTF L—~%4> ); "HNMR (500 MHz, CDCLs) 6 7.56
(t, 2H, J= 7.8 Hz, ArH), 7.37 (1, 1H, J="7.8 Hz, ArH), 7.31-7.26 (m, 3H, ArH), 6.93
(d, 1H, J=17.8 Hz, ArH), 6.85 (d, 1H, J= 8.3 Hz, ArH), 3.91 (s, 3H, OCH3), 2.79 (g,
2H, J=7.8 Hz, CH,CHs), 133 (1, 3H, J = 7.8 Hz, CH;CHz); “C NMR (125 MHz,
CDCls) 3 166.9, 156.5, 150.8, 142.8, 130.9, 129.5, 125.9, 122.5, 121.6, 120.9, 108.5,
55.9,26.6, 15.6; FTIR (=—+7-15), cm”' 2970(m), 1740 (s, C=0),1583 (s), 1488 (s),
1471 (s), 1438 (m), 1298 (w), 1270 (s), 1236 (s), 1186 (s), 1158 (m), 1091 (m), 1046

(s), 1001 (w); HRMS (ES) m/z (CisH1s0:+H) 1zo1 vt 3HE# 257.1178, 8148 257.1183.
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R;0.47 (5:95 Br#TIFNL—~%+> ) 'HNMR (500 MHz, CDCly) §
10.94 (s, 1H, OH), 7.49 (t, 2H, J = 7.8 Hz, ArH), 7.41 (t, 1H, J= 7.8 Hz, ArH), 7.35 (t,
1H, J = 7.3 Hz, ArH), 7.24 (d, 2H, J= 7.8 Hz, AtH), 6.93 (d, lH, J=8.3 Hz, ArH),
6.85 (d, 1H, J = 8.3 Hz, ArH), 3.13 (q, 2H, /= 7.8 Hz, CH,CH3), 1.34 (t, 3H, /= 7.8
Hz, CHCH3); °C NMR (125 MHz, CDCl3) § 170.3, 163.2, 149.8, 147.8, 135.1, 129.7,
126.4,122.0,121.6, 115.9, 111.1, 29.8, 16.4; FTIR(=+7«1 1), cm™ 2973 (w), 1670 (s,
C=0), 1609 (m), 1588 (m), 1490 (w), 1444 (m), 1311 (m), 1295 (m), 1234 (m), 1187
(s), 1162 (s), 1105 (m); HRMS (ES) m/z (C1sH1403+H)" 1ot
5HEE 243.1021, EAE 243.1014,
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Et  Boc,O, i-Pr,NEt Et
co,Ph DMAP, CH,Cl, CO,Ph
OH 86% QOBoc
CDL-1-298 CDL--299
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R,0.23 (1:9 T—FL-~F4>); '"HNMR (500 MHz, CDCls) 5 7.46-7.42
(m, 3H, ArH), 7.31-7.26 (m, 3H, ArH), 7.22 (d, 1H, J= 7.3 Hz, ArH), 7.15 (d, 1H, J =
7.3 Hz, ArH), 2.86 (q, 2H, J= 7.3 Hz, CH,CH,), 1.46 (s, 9H, Boc), 1.31 (t, 3H, J= 7.3
Hz, CH,CH3); C NMR (125 MHz, CDCl;) 5 165.1, 1516, 150.6, 148.7, 144.5, 131.3,
129.4,126.8, 126.1, 125.4, 121.7, 120.5, 83.8, 27.5, 26.8, 15.6; FTIR (= +7-1 4 ), cm™"
2964 (w), 1754 (s, C=0), 1586 (w), 1491 (w), 1467 (w), 1457 (w), 1368 (w), 1278 (s),
1234 (s), 1190 (s), 1145 (s), 1051 (m); HRMS (ES) m/z
(CooHxO5+NH4)" 1z 1h T o 5HELE 360.1811, =R 360.1808.
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CDL-I-299 | /‘N CDL-I-287

oio On

OTBS DRS6
83%

0000000000000 D0OpO000000000000000000000
0D’ 00’ 0000000000000 00000p0O00000000000
0000000000000 D00OpO0000000000000000000
000000000000 00000000000000000000000
0000000000000 D00D0000D00O000000000000000
0000000000000 000000D00O000000O0000000y
0000000000000 D00O0000D00O0O000ODO0O0O0OooOoOoOo
0000000000000 D00D00000000000000000000
0000000y 0000000000000000000000000000
0000000000000 D00O0000D00O0000D0O0O0OOOOoOn
0000000000000 D00O0000D000000000000000o
O0000000000000000x 0000000000000 00O0O
0000000000000 D00O0000D00O0000D00O0000O0O0O0n
0000000000000 00O0000D00O00000000000O0O0o
00000000 pO00000xO00000000000000000000
0000000000000 D000000p000000000000000
0000000000000 D00O0000D00O0O000ODO0O0O0OooOoOoOo
0000000000000 D00O0000D00O000000000ooooo
0000000000000 0D0O0000O00
OooDoo0o0Q
0ooooQ

Rr0.37 (2:8 FF5EFOT5-~%42); 'H NMR (500 MHz, CDCls) 8 (,
1H, 16.24, /& -OH), 7.55-7.50 (m, 3H, ArH),7.40-7.35 (m, 4H, ArH), 7.10 (d, 1H, J
= 7.8 Hz, ArH), 5.39-5.34 (m, 2H, OCH,Ph), 3.92 (d, 1H, J = 10.7 Hz, CHN(CH,),),
2.81-2.71 (m, 2H, CHyCH, CHsCHCH), 2.55 (dd, 1H, J= 10.7, 5.7 Hz,
CHCHN(CHa),), 2.48 (s, 6H, N(CHs),), 2.40 (d, 1H, J= 14.7 Hz,
CHH'CHCHN(CH:),), 2.31 (ddd, 1H, J= 14.7, 9.3, 5.7, CHE'CHCHN(CHy)y), 1.56 (s,
3H, CHs), 1.55 (s, 9H, Boc), 0.84 (s, 9H, TBS), 0.27 (s, 3H, TBS), 0.13 (s, 3H, TBS);
3C NMR (125 MHz, CDCLs) § 187.4, 183.1, 182.8, 181.6, 167.6, 151.7, 150.2, 147.4,
135.0, 134.0, 128.5, 128.5, 123.4, 123.0, 122.4, 108.3, 107.4, 94.8, 83.9, 81.5, 72.5,
61.5,46.4, 41.9,39.5, 34.9, 277, 26.0, 20.7, 19.0, 16.0, 2.6, -3.7; FTIR (=—t5.c1.1.),
em™ 2923 (m), 2841 (m), 1759 (s, C=0), 1718 (s, C=0), 1605 (s), 1508 (s), 1467 (m),
1456 (m), 1369 (m), 1277 (s), 1262 (m), 1231 (s), 1144 (s), 1005 (w); HRMS (ES) m/z
(CaoHsoNz0sSi+H) 1= 0l T 3t E 1 731.3364, ERET31.3370.
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g(CHa)z N(CHS)Z
N
; 2. Hy, Pd 7752 m
BocO O HO : o OBn THRCHOH n 5 4ot

O

oTBS 81%
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' NMR (500 MHz, CD;0D, #8815 ) 8 7.49 (t, 1H, /= 7.8 Hz,
ArH), 6.95 (d, 1H, J = 7.8 Hz, ArH), 6.84 (d, 1H, J = 7.8 Hz, ArH), 4.09 (s, 1H,
CHN(CHs),), 3.03 (br s, 3H, N(CH)), 2.97 (br s, 3H, N(CH3)), 2.90 (br d, 1H, J=12.7
Hz, CHCHN(CHa),), 2.67 (ddd, 1H, J = 12.7, 12.7, 5.2 Hz, CH;CHCH), 2.61-2.56 (m,
1H, CH;CH), 2.30 (ddd, J = 13.7, 5.2, 2.9 Hz, CHH'CHCHN(CHs),), 1.54 (ddd, J =
13.7, 12.7, 12.7 Hz, CHH'CHCHN(CIL),), 1.38 (d, 3H, J = 6.8 Hz, CH;CH). HRMS
(ES) m/z (C2aHaN2O7+H)' 12203 o SHE# 429.1662, E21#E429.1660.
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R,0.33 (119 BFETFIL—~%4>); 'HNMR (500 MHz, CDCl3) § 7.49
(d, 2H, J= 7.3 Hz, ArH), 7.40-7.24 (m, 6H, ArH), 7.14 (d, 2H, J = 7.3 Hz, ArH), 6.69
(s, 1H, pyr-H), 5.49 (s, 2H, CH,Ph), 2.47 (s, 3H, CHs), 2.43 (s, 3H, CHy); *C NMR
(125 MHz, CDCL;) & 165.9, 160.1, 157.8, 150.7, 148.5, 137.3, 129.4, 128.3, 127.7,
127.6,125.9,121.7, 118.1, 113.4, 67.8, 24.1, 19.2; FTIR (= +7<14), cm™ 1738 (s,
C=0), 1600 (s), 1569 (s), 1492 (m), 1441 (m), 1400 (m), 1333 (s), 1272 (s), 1185 (s),
1159 (m), 1097 (m), 1051 (s); HRMS (ES) m/z (C2iH|gNOs+H) i=o1htod
SHEE 334.1443, =R 334.1442.
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R;0.55 (3:7 BMEETF L—~%4> ); 'H NMR (600 MHz, CD;Cl)
6.05 (s, 1H, =/ -OH), 7.52.7.26 (m, 10H, ArH), 6.66 (s, 1H, pyr-H), 5.57 (d, 1H, J =
12.7 Hz, OCHH'Ph), 5.43 (d, J=12.7 Hz, 1H, OCHH'Ph), 5.33-5.28 (m, 2H,
OCH,Ph), 3.99 (d, 2H, J = 10.5 Hz, CHN(CH3),), 3.04-3.00 (m, 1H,
CHCH,CHCHN(CH;),), 2.84 (dd, 1H, J= 16.1, 4.9 Hz, CHH'CHCH,CHCHN(CH),),
2.74 (dd, 1H, J = 16.1, 16.1 Hz, CHH'CHCH,CHCHN(CHs)), 2.53 (dd, 1H, J = 10.5,
3.9 Hz, CHCHN(CHs)y), 2.51-2.43 (m, 10H, N(CH3)2, Ar-CH;, CHH'CHCHN(CHa),),
2.07 (d, 1H, J = 14.2 Hz, CHF'CHCHN(CH3),), 0.82 (s, 9H, TBS), 0.22 (s, 3H, TBS),
0.10 (s, 3H, TBS); *C NMR (100 MHz, CD,Cl,) § 187.9, 185.2, 182.5, 178.8, 167.9,
161.9,161.8, 154.8, 137.9, 135.6, 129.1, 129.0, 129.0, 128.7, 127.9, 127.9, 116.4,
111.6, 108.6, 107.5, 82.0, 73.0, 68.1, 61.7, 46.9, 42.0, 39.2, 28.6, 26.1, 24.6, 23.0, 19.3,
2.4, -3.5; FTIR ( =—+7-<1 4 ), cm”™ 2939 (m), 2857 (w), 1720 (s, C=0), 1593 (s), 1510
(s), 1469 (m), 1449 (m), 1326 (s), 1254 (m), 1187 (w), 1157 (m), 1090 (m), 1064 (m),
1007 (m); HRMS (ES) m/z (CaiHaN;05Si+H)' 1ot 5HE# 722.3262, =Ml 722.3261.
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'H NMR (500 MHz, CD;0OD, %B815 ) 3 6.37 (s, 1H, ArH), 4.06 (s,
1H, CHN(CHs),), 3.05-2.95 (m, 8H, N(CH3);, CHCHN(CH3),,
CHCH,CHCHN(CHs),), 2.79 (dd, 1H, J = 16.1, 3.9 Hz, CHH'CHCH,CHCHN(CH3),),
2.55 (dd, 1H, J=16.1, 16.1 Hz, CHH'CHCH,CHCHN(CHs)2)), 2.40 (s, 3H, Ar-CHs),
2.18 (br. d, 1H, /= 12.7 Hz, CHH'CHCHN(CH,),), 1.59 (ddd, 1H, J=12.7, 12,7, 12.7
Hz, CHH'CHCHN(CHs),); >C NMR (100 MHz, (CD;),S0) 8 187.3, 183.5, 177.8,
172.1, 160.6, 159.8, 153.3, 115.3, 107.2, 106.9, 95.6, 74.2, 68.4, 41.5, 35.7, 34.5, 33.9,
31.0, 19.2; HRMS (ES) m/z (CaiHosNaO++H)" izoucop 581 430.1614, EMHE 430.1607.
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R/0.15 (3:7 BB TF L—~%+%> ); 'HNMR (300 MHz, CDCls) 5 8.70
(dd, 1H, J= 1.7, 4.95 Hz, pyr-H), 8.4 (dd, 1H, J = 1.7, 7.8 Hz, pyr-H), 7.48-7.43 (m,
2H, ArH), 7.33-7.20 (m, 4H, ArH, pyr-H), 2.93 (s, 1H, CH3); '’C NMR (100 MHz,
CDCly) 5 164.8, 160.8, 152.4, 150.5, 138.9, 129.5, 126.1, 124.5, 121.6, 121.0, 25.0;
FTIR (= +7004), em™! 3406 (m), 1948 (w), 1747 (s), 1578 (s), 1487 (s), 1435 (5), 1273
(), 1237 (s), 1191 (s), 1046 (s), 915 (m), 822 (m), 749 (s), 689 (s); HRMS (ES) m/z
(CisHNOx+H)" j=o1h T o) BHE#214.0868, = BI4214.0866.
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000000
1 N(CHa)
N, _-CHs =~ -0, LDA, HMPA
u +EI I{l/N THF
COzPh I “ T oen -95°C = —50°C
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R;0.07 (3:7 BETFL—~%4> ); 'HNMR (500 MHz, CD,Cl;) &
15.21 (s, 1H, =~-1), 8.63 (d, 1H, J=4.5 Hz, pyr-H), 8.19 (d, lH, /= 7.5 Hz, pyr-H),
7.54-7.43 (m, SH, ArH), 7.34 (d, 1H, J= 4.5, 7.5 Hz, pyr-H), 5.36 (d, 1H, J = 12.0 Hz,
OCHH’Ph), 5.33 (d, 1H, J= 12.0 Hz, OCHH’Ph), 4.03 (d, 1H, /= 10.7 Hz,
CHN(CHa)), 3.36-3.31 (m, 1H, CHCH,CHCHN(CH3),), 3.23 (dd, 1H, J=16.3, 5.6
Hz, CHH’CHCH,CHCHN(CH),), 2.99 (dd, 1H, J=16.3, 16.3 Hz,
CHH’CHCH,CHCHN(CHa),), 2.63 (ddd, 1H, /= 1.6, 4.4, 10.7 Hz, CHCHN(CHa)y),
2.54-2.48 (m, 7H, N(CH3);, CHH’CHCHN(CH;),), 2.19 (dd, 1H, J = 1.6, 14.5 Hz,
CHH’CHCHN(CHs),), 0.87 (s, 9H, TBS), 0.26 (s, 3H, TBS), 0.13 (s, 3H, TBS); "C
NMR (100 MHz, CD:Cly) & 187.7, 183.5, 182.6, 182.2, 167.9, 161.2, 153.4, 137.6,
134.1,129.2, 129.1, 129.1, 126.8, 123.0, 108.7, 106.9, 82.2, 73.0, 61.8, 47.0, 42.1,
41.4,30.1, 28.4, 26.1, 23.2, 19.3, 2.4, -3.5; HRMS (ES) m/z
(CaaH3eN3068i+H)™ 1=t o) SHE 1 602.2686, =8 602.2686.
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2. HF(aq), CH;CN, 35°C ||
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(119)

'H NMR (500 MHz, CD;0D, t&#1& ) & 8.79-8.77 (m, 2H, pyr-
H) 7.91 (dd, 1H, /= 6.8, 6.8 Hz, pyr-H), 4.12 (s, |H, CHN(CH;),), 3.41-3.22 (m, 2H,
CHH’CHCH,CHCHN(CHj);, CHCH,CHCHN(CH;),), 3.11-3.00 (m, 8H,
CHH’CHCH,CHCHN(CHz);, CHCHN(CHj)z, N(CH3)y), 2.34 (ddd, 1H, J = 12.9, 4.4,
2.4 Hz, CHH’CHCHN(CHa)s), 1.77 (ddd, 1H, J = 12.9, 12.9, 12.9 Hz,
CHH’CHCHN(CHj),); HRMS (ES) m/z (C20HuN306+H)" 1zobvt o

S 400.1508, =RIME 400.1504.
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Rr0.43 (3:7 BMTFIL-~%4> ); 'HNMR (300 MHz, CDCls) § 8.18
(d, 1H, ] = 8.1 Hz, ArH), 7.49-7.20 (m, 8H; ArH, OArH), 2.69 (s, 3H, ArCHz); °C
NMR (100 MHz, CDCl3) § 165.8, 150.9, 141.3, 132.7, 132.0, 131.2, 129.5, 128.5,
125.9, 125.8, 121.8, 22.0; FTIR { ——t7415), cm’’ 3046 (w), 2923 (w), 1739 (s), 1594
(m), 1487 (m), 1287 (m), 1241 (s), 1189 (s), 1159 (m), 1041 (s), 733 (s); HRMS (ES)
m/z (ClaH2O2*NHg)" =0t 5H8#230.1181, =81#230.1187.
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y NCHs),

: 4 LDA, HMPA
L TE
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OTBS $5%

DRSS JDB1-114
00000000 0uw00000000000000000
0000000000000 00000000000000
000w O00000000D0000000D00000D000
0000000000000 000000D00O000D000
0000000000000 000000D00000000
0000000000000 000000D00000D000
0000000000000 000000D00000000
0000000000000 000000D00000000
0000000000000 000000D00000000
0000000000000 000000D00000000
0000000000000 000000D0D0000000
0000000000000 000000D00000000
0000000000000 000000D00000000
0000000000000 000000D00O000D000
0000000000000 000000D00000000
0000000000000 000000D00000000
00000000000 0OpO000000D00000000
0000000000000 0D00000D0D0000000
0000000000000 000000D00000000

Rr0.46 (3:7 EEIFL-~%4> ); 'HNMR (500 MHz, CD,Cly) §

15.53 (s, 1H, T/ ), 7.94 (d, IH,J=7.9 Hz, ArH), 7.54 - 7.28 (m, 8H, ArH,
OCH,ArH), 5.37-5.34 (m, 2H, OCH,Ph), 4.05 (d, 1H, J=10.7 Hz, CHN(CHj),), 3.24-
3.18 (m, 1H, CHCH,CHCHN(CHs),), 2.99 (dd, 1H, /= 15.5, 5.6 Hz,
CHH’CHCH,CHCHN(CH3);), 2.88 (dd, 1H, J=15.5, 15.5 Hz,

CHH’CHCH>,CHCHN(CH;)), 2.61 (dd, 1H, J= 4.4, 10.7 Hz, CHCHN(CH3)2), 2.54-

2.44 (m, 7H, N(CH3),, CHH’CHCHN(CHs),), 2.14 (d, 1H, J = 14.3 Hz,
CHH’CHCHN(CH;),), 0.86 (s, 9H, TBS), 0.25 (s, 3H, TBS), 0.12 (s, 3H, TBS); '*C
NMR (100 MHz, CD,Cl;) 5 187.8, 183.0, 182.8, 182.4, 167.7, 141.7, 135.4, 133 4,

130.9, 129.0, 128.9, 128.9, 128.1, 127.5, 126.5, 108.5, 106.8, 82.1, 72.8, 61.5, 58.5,

46.9,41.9, 38.

6,29.0,25.9,23.1,19.1, -2.6, -3.7; HRMS (ES) m/z

(C34HyoN306SI+H) 1z 2L T SHEE601.2734, EAE 601.2730.
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. HF(aq), CH;CN, 35 °C
2.Hy, Pd 7527
S %42-CH;0H
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'"H NMR (500 MHz, CD;0D, 158818 ) 8 7.96 (d, 1H, J=7.3 Hz,
ArH) 7.51 (dd, 1H, J= 7.3, 7.3 Hz, ArH), 7.39 (dd, 1H, /=7.3, 7.3 Hz, ArH), 7.30 (d,
1H, J = 7.3 Hz, ArH), 4.04 (s, 1H, CHN(CHy),), 3.31-2.99 (m, 8H,
CHCH,CHCHN(CH3),, CHCHN(CHs), N(CHs),), 2.87 (dd, 1H, J= 15.4, 4.3 Hz,
CHH’CHCH,CHCHN(CH3)), 2.61 (dd, 1H,J = 15.4, 15.4 Hz,
CHH’CHCIH,CHCHN(CHs)y), 2.21 (ddd, J=12.8, 5.0, 2.5 Hz, CHH’CHCHN(CHs),),
1.66 (ddd, 11, J = 12.8, 12.8, 12.8 Hz, CHI’CHCHN(CHs),).
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1. LDA, TMEDA,
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2. =-718°C = 0°C
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R/0.35 (1:4 EMEIFL-~%9> );'HNMR (500 MHz, CsDg) & 16.55
(brs, 1H, T/-1),7.26 (d, 2H, J= 7.0 Hz, 0-ArH), 7.14 (d, 2H, J = 7.5 Hz, ArH), 6.85-
7.05 (m, 6H, ArH), 6.66-6.74 (m, 2H, ArH), 6.51 (dd, 1H, J=9.0, 1.5 Hz, ArH), 5.73
(brd, 1H, J = 4.0 Hz, BhOCO,CH), 5.17 (d, 1H, J= 12.5 Hz, OCHH'Ph), 5.03 (d, 1H,
J=12.5 Hz, OCHH'Ph), 4.99 (d, 1H, J = 12.5 Hz, OCHH'Ph), 4.93 (d, 1H, J = 12.5
Hz, OCHH'Ph’), 3.58 (d, 1H, J = 11.5 Hz, CHCHN(CH),), 3.35 (dd, 1H, J=12.5, 4.0
Hz, CH;CHCH), 2.99 (d, 1H, /= 11.5 Hz, CHCHN(CHa),), 2.56 (dq, 1H, J=12.5, 7.0
Hz, CH;CH), 2.18 (s, 6H, N(CHs)y), 1.33 (s, 9H, C(CH3)), 1.16 (d, 3H, J= 7.0 Hz,
CH;CH), 1.11 (s, 9H, C(CHj3)y), 0.61 (s, 3H, CH3), 0.36 (s, 3H, CH3); *C NMR (100
MHz, CDCl3) & 189.7, 186.3, 180.9, 178.4, 167.9, 154.7, 152.1, 150.8, 145.9, 136.1,
135.5,133.9, 128.7, 128.6, 128.5, 127.3, 123.8, 122.7, 122.6, 108.9, 105.5, 83.0, 82.9,
74.8, 72.4,69.2, 60.8, 52.7, 43.2, 38.4, 27.5, 26.6, 19.5, 16.3, 1.8, =2.7; FTIR (= +
T4 1), om™' 2974 (w), 2933 (w), 2851 (W),1760 (s, C=0), 1748 (s, C=0), 1723 (s,
C=0), 1606 (m), 1513 (m), 1471 (m), 1370 (m). 1260 (s), 1232 (s), 1148 (s); HRMS
(ES) m/z (CagHss NaO12Si)" Iz 21T b 5848 881.3681, =R 881.3684.
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ogoooad

R;0.05 (1:4 BEETFL-~%4> ); 'HNMR (600 MHz, CeDs, #%%) 8
14.86 (br s, 1H, t0—1), 11.95 (s, 1H, 7=-1), 7.23 (d, 2H, J = 7.8 Hz, 0-ArH), 7.14 (d,
2H, J = 7.2 Hz, 0-ArH), 6.94-7.02 (m, 6H, ArH), 6.86 (t, IH, J= 8.4 Hz, AtH), 6.76
(d, 1H, J= 8.4 Hz, ArH), 6.28 (d, 1H, /= 7.8 Hz, ArH), 5.46 (dd, 1H, /= 3.6, 3.0 Hz,
BnOCO,CH), 5.12 (d, 1H, J= 12.0 Hz, OCHH'Ph), 5.04 (d, H, /= 12.0 Hz,
OCHH'Ph), 4.92 (s, 2H, OCH,Ph), 3.41 (d, 1H, J = 9.6 Hz, CHCHN(CH),), 2.82 (dd,
1H, J = 9.6, 3.0 Hz, CHCHN(CHa)y), 2.65 (dd, 1H, /= 13.2, 3.6 Hz, CH;CHCH), 2.78
(dg, 1H, J=13.2, 7.2 Hz, CH;CH), 2.05 (s, 6H, N(CHz),), 1.04 (d, 3H, J= 7.2 Hz,
CH;CH); °C NMR (100 MHz, C¢Ds, #15%) & 193.4, 186.2, 181.3, 1723, 167.9, 163.3,
154.6, 145.8, 136.6, 135.8, 128.6, 128.4, 127.2, 116.8, 116.0, 115.6, 107.6, 104.7, 76.8,
73.9,72.5, 69.5, 60.3, 48.7, 43.0, 41.8, 37.5, 15.3; FTIR { ~—r 7«1 4), cm™' 3424 (m,
OH), 3059, 3030, 2925, 2857, 1744 (5, C=0), 1713 (s, C=0), 1614 (s), 1582 (s), 1455

(s), 1252 (s); HRMS (ES) m/z (C37HasN,010+H) 1o v e oy 5185 667.2292, 81 667.2300.
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Ooo00oao

'"H NMR (600 MHz, CD;OD, &5 )5 7.47 (1, 1H,J= 8.4 Hz,
ArH), 6.93 (d, 1H, J = 8.4 Hz, ArH), 6.83 (d, 1H, J = 8.4 Hz, AtH), 4.40 (s, 1H,
(CH;),NCH), 3.53 (dd, 1H, J= 12.0, 8.4 Hz, CHOH), 2.95 (s, 3H, N(CH;)CH3"), 2.88
(s, 3H, N(CH3)CH3"), 2.80 (d, 1H, J= 12.0 Hz, CHCHN(CH,),), 2.74 (dq, 1H, J=
12.6, 6.6 Hz, CH;CH), 2.58 (dd, 1H, J = 12.6, 8.4 Hz, CH;CHCH), 1.55 (d, 3H, /= 6.6
Hz, CH;CHCH); *C NMR (100 MHz, CD;OD) § 195.3, 188.2, 173.8, 172.1,163.2,
149.0, 137.7, 117.1, 116.9, 116.6, 108.4, 96.0, 74.5, 69.8, 66.9, 47.5, 43.4, 43.0, 41.9,
40.0,16.3; UV &x (0.01 M #%/—)Lt£HCI), nm 218, 267, 350; [a]p = —109° (¢ =
0.16 0.01 M #%4/—Lt& HCI®); HRMS (ES) m/z (C2aHaaN2Og+H) 1ot o
EHEE 445.1611, 2818 445.1603.

gobobooooooooboobobobooooobooboboboboooooboDobobao
goooooooobb bt oooooooooobboobod
gooooooboboobbiboby oo ooobobobbobbbboboboo
oooboooooooobooboboboooobDobooboboboboooboDobobo
0o0oooooooobib oo oooooooooDbobboobood
ugboobooooobooboobobooboooobobobobobooofbabypbOODbO
e oboooooobooboboboboooooboonn
oooooao
gooooooooobobobbbooooooooad
gooooon
gpboooo
gooooao
o _tppmEs
@CO:Ph 2.=-78°C-»0"C
QBoc H§(0H3)2
: 0,
O |/N
éO OBn
OTBS
7
81%
gooooobobob bbb tbppd000bbbboobbobbobbbboboog
00’ booboobooogobobobobopbO0ob0ob0obob0bobDobOob O
0o0ooooooobob o000 oooooDooDooboboooooad
goooooobobobppy bbb oooboobbboobodg
gooooooboboob bbb bobbbboboo
gobobooooooooboobobobooooobooboboboboooooboDobobao
goooooooob bbby 0000000000000 bbbobooo
gooooobooboob bbb uoooooobobobbbbooboo
oooboooooooobooboboboooobDobobpepbbbboDbobobob o
goooooboboob b oo ooooooobooboboobood
goooooboobob bbbt ooooooboboboboboobod
oooboooooooobooboboboooobDoboobobobobooooDobobo
0o0ooooooooboib oo oooooDooDoDoDboboooobooao
gooooooboobb oo oooooooboobobboobod



(131) JP 5242161 B2 2013.7.24

O OO x O
O Ooooo
O Ooooo

Oooooogogg
OooooooQgdg
O
O
O
O

O
O
O

R,0.37 (2:8 Fhstrnss—~+4 ); 'HNMR (500 MHz, CDCls) 3 (s,

1H, 16.24, enol-OH), 7.55-7.50 (m, 3H, ArH), 7.40-7.35.(m, 4H, ArH), 7.10 (d, 1H, J
= 7.8 Hz, ArH), 5.39-5.34 (m, 2H, OCH,Ph), 3.92 (d, 1H, J = 10.7 Hz, CHN(CH3)»),
2.81-2.71 (m, 2H, CH;CH, CH;CHCH), 2,55 (dd, 1H, J=10.7, 5.7 Hz,
CHCHN(CHs),), 2.48 (s, 6H, N(CH3),), 2.40 (d, 1H, /= 14.7 Hz,

CHH'CHCHN(CHj),), 2.31-(ddd, 1H, J=14.7, 9.3, 5.7, CHH'CHCHN(CHj3)), 1.56 (s,

3H, CHa), 1.55 (s, 9H, Boc), 0.84 (s, 9H, TBS), 0.27 (s, 3H, TBS), 0.13 (s, 3H, TBS);
C'NMR (125 MHz, CDCl3) & 187.4, 183.1, 182.8, 181.6, 167.6, 151.7, 150.2, 147.4,
135.0, 134.0, 128.5, 128.5, 123.4, 123.0, 122.4, 108.3, 107.4, 94.8, 83.9, 81.5, 72.5,
61.5,46.4,41.9, 39.5, 34.9, 27.7, 26.0, 20.7, 19.0, 16.0, -2.6, -3.7; FTIR ( = +711),
em™! 2923 (m), 2841 (m), 1759 (s, C=0), 1718 (s, C=0), 1605 (s), 1508 (s), 1467 (m),
1456 (m), 1369 (m), 1277 (s), 1262 (m), 1231 (s), 1144 (s), 1005 (w); HRMS (ES) m/z
(CaoHsoN20oSi+H) 1oL T 5+ 731.3364, ERE731.3370.
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'H NMR (500 MHz, CD;0D, ig#sis )8 7.49 (t, 1H,J=7.8 Hz,
ArH), 6.95 (d, 1H, J="7.8 Hz, ArH), 6.84 (d, 1H, J= 7.8 Hz, ArH), 4.09 (s, 1H,
CHN(CHs),), 3.03 (br s, 3H, N(CHz)), 2.97 (br s, 3H, N(CH5)), 2.90 (br d, 1H, J = 12.7
Hz, CHCHN(CH),), 2.67 (ddd, 1H, J= 127, 12.7, 5.2 Hz, CH;CHCH), 2.61-2.56 (m,
1H, CH,CH), 2.30 (ddd, 11, J=13.7, 5.2, 2.9 Hz, CHH'CHCHN(CH,);), 1.54 (ddd,
1H, J=13.7, 12.7, 12.7 Hz, CHH'CHCHN(CH3),), 1.38 (d, 3H, J = 6.8 Hz, CH;CH);
UV &x (0.01 M #8/—L# HCI), nm 269, 353; [a]p =-142° (¢ =020 0.01M
2%7— L4 HCI%h); HRMS (ES) m/z (CoHaaNoOr+H) 1z o1t od 5HEL#E 429.1662,
=R/ 429.1660.
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R;0.55 (3:7 HEIFIL-~x+>); 'HNMR (600 MHz, CD,CL) &
16.05 (s, 1H, =01 -OH), 7.52-7.26 (m, 10H, ArH), 6.66 (s, IH, pyr-H), 5.57 (d, 1H, /=
12.7 Hz, OCHH'Ph), 5.43 (d, J = 12.7 Hz, 1H, OCHH'Ph), 5.33-5.28 (m, 2H,
OCH,Ph), 3.99 (d, 2H, J = 10.5 Hz, CHN(CHa),), 3.04-3.00 (m, 1H,
CHCH,CHCHN(CHj),), 2.84 (dd, 1H, J=16.1, 4.9 Hz, CHH'CHCH,CHCHN(CHs),),
2.74 (dd, 1H, J=16.1, 16.1 Hz, CHH'CHCH,CHCHN(CH3),), 2.53 (dd, 1H, J= 10.5,
3.9 Hz, CHCHN(CHs),), 2.51-2.43 (m, 10H, N(CHa)2, Ar-CH;, CHH'CHCHN(CH3,),),
2.07 (d, 1H, J = 14.2 Hz, CHH'CHCHN(CHS),), 0.82 (s, 9H, TBS), 0.22 (s, 3H, TBS),
0.10 (s, 3H, TBS); '*C NMR (100 MHz, CD,Cl,) & 187.9, 185.2, 182.5, 178.8, 167.9,
161.9, 161.8, 154.8, 137.9, 135.6, 129.1, 129.0, 129.0, 128.7, 127.9, 127.9, 116.4,
111.6, 108.6, 107.5, 82.0, 73.0, 68.1, 61.7, 46.9, 42.0, 39.2, 28.6, 26.1, 24.6, 23.0, 19.3,
2.4, -3.5; FTIR ( =—+714), cm™' 2939 (m), 2857 (w), 1720 (s, C=0), 1593 (s), 1510
(s), 1469 (m), 1449 (m), 1326 (s), 1254 (m), 1187 (w), 1157 (m), 1090 (m), 1064 (m),
1007 (m); HRMS (ES) m/z (CayiHatN3O5Si+H) 1z ot op SHELE 722.3262, ERIET722.3261
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Ooo00oao

'"H NMR (500 MHz, CD:OD, ##15 )8 6.37 (5, 1H, ArH), 4.06
(s, 1H, CHN(CH3),), 3.05-2.95 (m, 8H, N(CHs);, CHCHN(CH3),,
CHCH,CHCHN(CH3),), 2.79 (dd, 1H, J = 16.1, 3.9 Hz, CHH'CHCH,CHCHN(CH,),),
2.55 (dd, 1H, J=16.1, 16.1 Hz, CHH'CHCH,CHCHN(CH3),)), 2.40 (s, 3H, Ar-CHj),
2.18 (br. D, 1H, J = 12.7 Hz, CHH'CHCHN(CHa)), 1.59 (ddd, 1H, J=12.7, 12,7, 12.7
Hz, CHH'CHCHN(CH3),); *C NMR (100 MHz, (CD3),SO) & 187.3, 183.5, 177.8,
172.1, 160.6, 159.8, 153.3, 115.3, 107.2, 106.9, 95.6, 74.2, 68.4, 41.5, 35.7, 34.5, 33.9,
31.0,19.2; UV &x (0.01 M *%/—n £ HC), nm 267, 370; [a]p =—146° (c = 0.43
0.01 MA%/— 1t HCI% ); HRMS (ES) m/z (C2iHzsNz:O+H)Y =5t
$HE1E 430.1614, EAHE 430.1607.
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R;0.37 (3:7 BFEETFL-~F%> ); 'H NMR (500 MHz, CDCl3) § 16.25
(s, 1H, enol-OH), 8.30 (d, 1H, J= 8.3 Hz, ArH), 7.75 (d, 1H, J = 7.8 Hz, AcH), 7.59-
7.34 (m, 7H, ArH), 7.26 (s, 1H, ArH), 5.38 (s, 2H, OCH,Ph), 4.02 (s, 3H, OCHj), 3.99
(d, 1H, J=10.7 Hz, CHN(CH;),), 3.08-3.05 (m, 2H, CHCH,CHCHN(CHj),,
CHH'CHCH,CHCHN(CH),), 2.95-2.90 (m, 1H, CHH'CHCH,CHCHN(CHs),), 2.58
(dd, 1H, J=10.7, 5.9 Hz, CHCHN(CH}),), 2.51 (s, 6H, N(CHs)y), 2.50-2.48 (m, 1H,
CHH'CHCHN(CH),), 2.20-2.14 (m, 1H, CHR'CHCHN(CHa),), 0.82 (s, 9H, TBS),
0.29 (s, 3H, TBS), 0.13 (s, 3H, TBS); '*C NMR (125 MHz, CDCL;) & 187.9, 184.1,

183.0, 182.0, 167.8, 159.2, 137.5, 136.7, 135.3, 129.5, 128.8, 128.7, 128.5, 127.5,
126.4, 124.2, 121.8, 119.5, 108.7, 108.7, 82.4, 72.8, 63.8, 61.6, 46.8, 42.1, 40.7, 29.3,
26.2,23.1, 19.3, -2.2, -3.5; FTIR (=— 7)1 2.), cm™' 2934 (m), 2852 (m), 1718 (s, C=0),
1610 (s), 1513 (s), 1472 (m), 1452 (m), 1369 (m), 1339 (w), 1293 (m), 1252 (m), 1190
(w), 1159 (m), 1067 (m), 1026 (w), 1011 (w); HRMS (ES) m/z
(C3sHaN2O;SiHH) Iz T BHEIE 681.2996, £ 681.2985.
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'H NMR (600 MHz, CD;0D, ##15 ) 88.36 (d, 1H,J=7.7 Hz,
ArH), 7.74 (d, 1H, J= 7.7 Hz, AfH), 7.64 (dd, 1H, J= 7.7, 7.7 Hz, ArH), 7.50 (dd, IH,
J=17.1,7.7 Hz, AtH), 7.1 (s, 1H, ArH), 4.10 (s, 1H, CHN(CHs),), 3.13-2.97 (m, 9H,
N(CH3);, CHCHN(CH3);, CHCH,CHCHN(CH3);, CHH'CHCH,CHCHN(CH}),), 2.67
(dd, 1H, J = 14.3, 14.3 Hz, CHH'CHCH,CHCHN(CH3),), 2.22 (ddd, 1H, J= 13.6, 4.9,
2.9 Hz, CHH'CHCHN(CHa),), 1.64 (ddd, 1H, J = 13.6, 13.6, 13.6 Hz,
CHH'CHCHN(CHa),); UV max (0.01 M #%/—Lt£HCI), nm 268, 345, 402; [a]p = —
113° (¢ = 0.18  0.01 MA%/— )Lt HCI%h); HRMS (ES) n/z (CosHaqNoOr+H)Y 1=o1 T
SHEE 465.1662, EB#465.1656.
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R;0.07 3:7 EFEETFNL-~%4> ); 'HNMR (500 MHz, CD,Cly) &
15.21 (s, 1H, To-1), 8.63 (d, 1H, /= 4.5 Hz, pyr-H), 8.19 (d, 1H, J= 7.5 Hz, pyr-H),
7.54-7.43 (m, 5H, ArH), 7.34 (d, 1H, J=4.5, 7.5 Hz, pyr-H), 5.36 (d, 1H, /= 12.0 Hz,
OCHH’Ph), 5.33 (d, 1H, J = 12.0 Hz, OCHHPh), 4.03 (d, 1H, J=10.7 Hz,
CHN(CHs),), 3.36-3.31 (m, 1H, CHCH,CHCHN(CH3),), 3.23 (dd, 1H, /= 16.3, 5.6

Hz, CHH’CHCH,CHCHN(CH:),), 2.99 (dd, 1H, /= 16.3, 16.3 Hz,

CHH’CHCH,CHCHN(CHs),), 2.63 (ddd, 1H, J= 1.6, 4.4, 10.7 Hz, CHCHN(CHa),),
2.54-2.48 (m, 7H, N(CH3);, CHH’CHCHN(CHs)y), 2.19 (dd, 1H, J= 1.6, 14.5 Hz,
CHH’CHCHN(CHs)), 0.87 (s, 9H, TBS), 0.26 (s, 3H, TBS), 0.13 (s, 3H, TBS); *C
NMR (100 MHz, CD,Cl,) § 187.7, 183.5, 182.6, 182.2, 167.9, 161.2, 153.4, 137.6,
134.1, 129.2, 129.1, 129.1, 126.8, 123.0, 108.7, 106.9, 82.2, 73.0, 61.8, 47.0, 42.1,

41.4,30.1,28.4,26.1,23.2,19.3, -2.4, -3.5; HRMS (ES) m/z
(C33H3eN306Si+H) (oL T SHE1E 602.2686, ERE 602.2686.
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'H NMR (500 MHz, CD;0D,
15E1E ) § 8.79-8.77 (m, 2H, pyr-H) 7.91 (dd, 1H, J = 6.8, 6.8 Hz, pyr-H), 4.12
(s, 1H, CHN(CH3),), 3.41-3.22 (m, 2H, CHH’CHCH,CHCHN(CH3),,
CHCH,CHCHN(CH;);), 3.11-3.00 (m, 84, CHH’CHCH,;CHCHN(CHs),,
CHCHN(CH;);, N(CH3)y), 2.34 (ddd, 1H, J = 12.9, 4.4, 2.4 Hz, CHH’CHCHN(CH;)y),
1.77 (ddd, 1H, J=12.9, 12.9, 12.9 Hz, CHH’CHCHN(CHs)2); UV g+ (0.01 M
A%2/— )1t HCI), nm 264, 345; [o]p =-154° (¢ = 0.15 0.01 M A%/— L& HCl$);
HRMS (ES) m/z (CopHaN3O6+H) 1z D10 T SHEME 400.1508, S=81E 400.1504.
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R0.46 (3:7 BFEETFL-~%4> ); 'HNMR (500 MHz, CD,Cly) &
15.53 (s, 1H, To-1), 7.94 (d, 1H, J= 7.9 Hz, ArH), 7.54 - 7.28 (m, 8H, ArH,
OCH,ArH), 5.37-5.34 (m, 2H, OCH,Ph), 4.05 (d, 1H, /= 10.7 Hz, CHN(CHs)y), 3.24-
3.18 (m, 1H, CHCH,CHCHN(CH;),), 2.99 (dd, 1H, J = 15.5, 5.6 Hz,
CHH’CHCH,CHCHN(CHs),), 2.88 (dd, 1H, /= 15.5, 15.5 Hz,
CHH’CHCH,CHCHN(CH,),), 2.61 (dd, 1H, J = 4.4, 10.7 Hz, CHCHN(CHs),), 2.54-
2.44 (m, TH, N(CH3),, CHH’CHCHN(CH,),), 2.14 (d, 1H, /= 14.3 Hz,
CHH’CHCHN(CHa),), 0.86 (s, 9H, TBS), 0.25 (s, 3H, TBS), 0.12 (s, 3H, TBS); '*C
NMR (100 MHz, CD,Cl,) 5 187.8, 183.0, 182.8, 182.4, 167.7, 141.7, 135.4, 133.4,
130.9, 129.0, 128.9, 128.9, 128.1, 127.5, 126.5, 108.5, 106.8, 82.1, 72.8, 61.5, 58.5,
46.9, 41.9, 38.6,29.0, 25.9, 23.1, 19.1, -2.6, -3.7; HRMS (ES) m/z
(CysHlagN306SiHH) 1o T 38 601.2734, EAE601.2730.
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'H NMR (500 MHz, CD;0D, &1 )8 7.96 (d, IH, /=7.3 Hz,

ArH) 7.51 (dd, 1H,J =73, 7.3 Hz, ArH), 7.39 (dd, 1H, /= 7.3, 7.3 Hz, ArH), 7.30 (d,

1H, J= 7.3 Hz, ArH), 4.04 (s, 1H, CHN(CHz),), 3.31-2.99 (m, 8H,
CHCH,CHCHN(CHy),, CHCHN(CHj)2, N(CH3),), 2.87 (dd, 1H, J = 15.4, 4.3 Hz,
CHH’CHCH,CHCHN(CH,),), 2.61 (dd, 1H, /= 15.4, 15.4 Hz,

CHH’CHCH,CHCHN(CHs),), 2.21 (ddd, J = 12.8, 5.0, 2.5 Hz, CHH’ CHCHN(CH3),),

1.66 (ddd, 1H, /= 12.8, 12.8, 12.8 Hz, CHH’CHCHN(CHj3);); UV &% (0.01 M
A37—NAE HCI), nm 264, 348; [a]lp=~147° (¢ = 0.15 0.0} Mx4/— L HClh);
HRMS (ES) m/z (C2iHuN06+H) 1210 T 0 5HE1E 399.1556, A& 399.1554.
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