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Ooo0ooao

'H NMR (500MHz) §: 2.23-2.34 (ddd, J= 4.5, J= 15.8, J= 20.3, 1H),
2.74-2.83 (ddd, J= 4.1, J= 7.7, J= 15.8, 1H), 4.85-4.95 (m, 1H), 5.6 (d, J= 9.4, 1H), 6.29-
6.40 (ddd, J= 1.6, J= 8.2, J= 22.0, 1H), 7.11-7.25 (ddd, J= 2.2, J= 8.2, J= 37.2, 1H), 7.4-
7.6 (m, 5H); °C NMR (126MHz) &: 37.25 (d, J= 66.9), 71.8 (d, J= 16.8), 126.7 (d, J=
89.0), 128.8 (d, J= 12.4), 130.2 (d, J= 10.8), 131.8 (d, J= 100), 132.1 (d, J= 2.8), 155.6
(d, J= 18.5); *'P NMR (202MHz) &: 55.4; MS HR (EI): C1oH;0,P D3FEfif : 194.04967
ERIE, 194.05024; TERNHT CioH,,0.P OFHEAE C 61.91, H 5.71, ZHHE C 62.09, H 5.65.
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'H NMR
(500MHz) &: 1.2 (t, J= 7.1, 3H), 2.55-2.65 (ddd, J= 17.2, J= 13.7, J= 8.2, 1H), 2.7-2.9
(m, 2H), 2.90-3.0 (ddd, J= 17.2, J= 9.6, J= 7.1, 1H), 3.1-3.2 (m, 1H), 4.0-4.2 (m, 2H),
5.95-6.1 (m, 2H), 7.4-7.8 (m, 5H); °C NMR (126MHz) §&: 14.1, 33.1, 33.85 (d, J= 66.6),
39.5 (d, J= 68.5), 60.8, 127.25 (d, J= 10.2), 128.65 (d, J= 11.7), 129.75 (d, J= 9.6),
131.95 (d, 2.9), 132,65 (d, J= 13.8), 133.5 (d, J= 92.8), 171.78 (d, J= 10.2); >'P NMR
(202MHz) &: 55.25. MS HR (ES): m/z =#+#1& 287.0808 (M+Na*, C1;H;0;NaP), ZHilf

287.0812 (M+Na', C14H170:NaP).
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ogogoano

'H NMR
(500MHz) &: 1.1 (1, J= 7.1, 3H),1.7-1.85 (m, 2H), 1.95-2.15 (m, 1H), 2.15-2.4 (m, 4H),
2.49-2.59 (ddd, J= 8.3, 13.1, 17.0, 1H), 2.78-2.86 (ddd, /= 6.4, J= 8.8, J= 17.0, 1H),
3.95-4.1 (m, 2H), 7.44-7.54 (m, 3H), 7.68-7.75 (m, 2H); *C NMR (126MHz) &: 14.0,
23.3 (d, J= 6.0), 30.0 (d, J= 67.0), 31.6 (d, J= 10.1), 32.5 (d, J= 1.2), 36.2 (d, J= 69.1),
60.6, 128.6 (d, J= 11.7), 129.9 (d, J= 9.6), 131.7 (d, J= 2.9), 133.6 (d, J= 90.3), 172.1 (d,
J=11.1);>'P NMR (202MHz) §: 57.27; MS HR (ES): m/z = 3+ 51& 289.0964 (M+Na",
C1sH 003NaP), EHIfE 289.0980 (M+Na*, C4H,60:NaP); [a]p = + 18.75 (¢ 1.10, CHCL).
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'H NMR

(500MHz) &: 1.72-1.97 (m, 3H), 2.01-2.33 (m, 6H), 3.31-3.36 (dd, J= 5.35, J= 5.70, 1H),
3.54-3.36 (m, 1H), 3.68-3.77 (m, 1H), 7.48-7.52 (m, 3H), 7.71-7.76 (m, 2H); *C NMR
(126MHz) &: 23.35 (d, J=6.1), 29.7 (d, J= 66.85), 31.15 (d, J= 2.6), 31.6 (d, J= 10.7),
38.7(d, J= 67.7), 60.55 (d, J= 4.9), 128.5 (d, J= 11.5), 129.8 (d, J=9.5), 131.6 (d, J=
2.9), 133.7 (d, J= 88.85); >’P NMR (202MHz) &: 60.8: MS HR (LSIMS(+)): m/z = $} & f#&
225.10444 (M+H", C1oH 150,P), EHEHE 225.10502 (M+H", C12H1505P); C1uH1705P @
RN FHEM C64.32,H 7.65, £HlfE C 63.93, H 7.20; [alp = + 29.11 (¢ 1.07, CHCl).
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'H NMR (500MHz)

8:1.69-1.94 (m, 2H), 2.0-2.17 (m, 3H), 2.2-2.36 (m, 4H), 2.7 (s, 3H), 4.17-4.24 (ddd, J=
5.1,J=1.5,J=10.1, 1H), 4.26-4.33 (dt, J= 5.7, J=10.1, 2H), 7.45-7.57 (m, 3H), 7.69-
7.77 (m, 2H); *C NMR (126MHz) &: 23.6 (d, J= 5.65), 27.7,30.2 (d, J= 66.7), 31.6 (d, J
=10.0), 36.8, 68.7 (d, J= 7.15), 128.9 (d, J= 11.5), 129.9 (d, J= 9.6), 132.0 (d, J= 2.6);

*'P NMR (202MHz) §: 57.62; MS HR (ES): m/z = & 1& 325.0634 (M+Na*,
C1:H1604NaPS), ZHIfE 325.0650 (M+Na*, C13H004NaPS); [a]p = - 5.28 (¢ 0.63, CHCls).
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Ooo0ooao

'H NMR
(500MHz) &: 0.5-1.4 (b, 3H), 1.63-1.81 (m, 2H), 1.86-2.26 (m, 8H), 2.51-2.63 (m, 1H),
7.13-7.19 (m, 1H), 7.22-7.59 (m, 10H), 7.66-7.79 (m, 4H); °C NMR (126MHz) &: 22. (d,
J=2.1),23.3(d, J=6.0),24.1 (dd, J= 5.2, J= 37.0), 30.3 (d, J= 66.3), 31.7 (d, J= 10.65),
4145 (dd, J= 12.1, J= 68.0), 128.6-129.0 (m), 129.7 (d, J= 55.5), 129.8 (d, 9.6), 129.8 (d,
J=12.5),131.2(d, J=2.8), 131.9 (d, J= 9.05), 132.4 (d, J=9.2), 134.3 (d, J= 87.7); *'P
NMR (162MHz) 8: 16.05 (b), 57.2; MS HR (ES): m/z = #-&fE 429.1679 (M+Na",
CyH,0BONaP,), EHIE 429.1679 (M+Na*, Co;HBONaP,); [a]p = + 64.99 (¢ 1.075,
CHCL).
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'H NMR (500MHz) 8: 0.3-1.4 (bt, 6H, 2xBH3), 1.51-1.63 (m, 1H), 1.78-
2.30 (m, 8H), 2.35-2.47 (m, 1H), 2.55-2.67 (m, 1H), 7.33-7.38 (m, 2H), 7.40-7.57 (m,
9H), 7.69-7.78 (m, 4H); *C NMR (126MHz) &: 23.8 (d, J=5.5), 24.9 (dd, J=4.8, J=
36.9), 26.0, 27.5 (d, J= 39.1), 34.4 (d, J= 6.9), 42.4 (dd, J= 12.6, J= 33.6), 128.7 (d, J=
54.8),128.7 (d, J= 10.0), 128.8 (d, J= 11.1), 129.0 (d, J= 9.6), 129.9 (d, J= 55.55), 131.0
(d,J=2.4),131.3 (d, J=2.5), 131.4(d, J= 2.4), 131.6 (d, J= 8.9), 131.8 (d, J= 9.0), 132.7
(d, J=9.2);°'P NMR (202MHz) &: 17.6 (b), 32.9 (b); MS HR (ES): m/z = 3-Ef& 427.2058
(M+Na*, Co4H3,B,NaP,), EHIfE 427.2084 (M+Na*, Co4H3,B,NaP,); TR HT
C2H3,P,B, OFEME C71.35,H 7.98, R C 71.20, H 7.28; [o]p = + 71.09 (¢ 0.73,
CHCl).
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'H NMR (500MHz) §: 1.0-1.1 (m, 1H), 1.42-1.9 (m, 8H), 2.11-2.21 (m, 1H), 2.23-
2.33 (m, 1H), 2.37-2.47 (m, 1H), 7.0-7.12 (m, 9H), 7.32-7.39 (m, 2H), 7.46-7.55 (m, 4H);
3C NMR (126MHz) &: 26.65 (d, J= 13.35), 27.9 (d, J= 3.4), 28.7 (t,J= 13.2), 31.8 (dd, J
= 17.15, J=29.8), 35.3,46.2 (t, J= 12.6), 127.6-128.4 (m), 128.5 (d, J= 5.3), 128.6 (d, J=
1.6), 128.7(d, J=1.3), 128.72 (d, J= 1.1), 131.1 (d, J= 16.1), 133.1 (d, J=3.8), 133.2 (d, J
=3.65), 139.5 (d, J= 14.6), 139.9 (d, J= 14.6), 142.9 (d, J= 24.4);>'P NMR (162MHz) &:
-16.16, -4.66; MS HR (ES): m/z = 3+Eif& 377.1583 (M+H", CoHyP2), ERIE 377.1565

(M+H+, CQAH27P2) .
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'H NMR (500MHz) 8: 1.2-1.35 (m, 1H), 1.41-
1.54 (m, 1H), 1.9-2.14 (m, 4H), 2.15-2.35 (m, 5H), 2.42-2.54 (m, 1H), 7.24-7.3 (m, 2H),
7.34-7.52 (m, 8H), 7.56-7.7.62 (m, 1H), 7.62-7.73 (m, 4H); 3C NMR (126MHz) &: 21.4,
22.1(d,J=5.0),28.4(d, J=67.2),309(dd, J=4.3, J= 56.15),32.2(d, J=13.1),44.1
(dd, J=17.1,J=66.2), 128.2 (d, J= 12.2), 128.3 (d, J= 12.3), 128.4 (d, J= 11.1), 130.3
(d, J=10.2), 130.5-130.6 (m), 130.7 (d, /= 21.6), 130.9 (d, /= 2.9), 131.1 (d, J=2.9),
131.35(d, J=274),131.7(d, J=2.8), 132.75 (d, J= 81.1); 3'p NMR (202MHz) 6: 42.4,
61.2; MSHR (ES): m/z = #+81& 447.1072 (M+Na", CosH,ONaP,S), EZHIfE 447.1052
(M+Na*, CyqH20NaP,S); et CoHP,0S O EE C 67.99,H 6.18,S7.55,
EPE C 67.87, H 6.31, S7.85; [a]p = + 66.30 (¢ 0.745, CHClLs).
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'H NMR (500MHz) §: 1.24-1.38 (m,
1H), 1.54-1.66 (m, 1H), 1.89-2.07 (m, 1H), 2.08-2.49 (m, 6H), 2.5-2.7 (m, 2H), 7.30-7.35
(m, 2H), 7.4-7.51 (m, 8H), 7.54-7.6 (m, 1H), 7.66-7.74 (m, 2H), 7.82-7.9 (m, 2H); °C
NMR (126MHz) §: 22.3,23.7 (d, J= 3.5), 30.95 (dd, J= 4.2, J= 55.9), 34.4 (d, J= 10.1),
35.3(d, J= 54.1),51.0 (dd, J= 16.5, J= 51.9), 128.5-128.7 (m), 130.1 (d, J= 66.2), 130.8
(d, J=10.2), 130.9 (d, J= 10.2), 131.2 (d, J= 2.9), 131.4 (d, J=2.9), 131.8 (d, J= 9.6),
131.9 (d, J= 9.8), 133.2 (d, J= 81.2); *'P NMR (162MHz) &: 43.7, 60.7; MS HR (ES): m/z
= BHEME 441.1024 (M+H*, CoiHyiP2S,), EHME 441.1046 (M+H?, CoHyiP,Sy); LR
CoHasP2S, DFHEAE C65.51,H 5.95,S 14.54, #ERifE C 65.18,H 5.77, S 14.86; [alp
= + 46.50 (¢ 0.97, CHCls).
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goooano

'H NMR (500MHz) &: 0.3-1.13 (bt, 6H, 2xBH3), 1.15-1.29
(m,1H), 1.49-1.6 (m, 1H), 1.63-1.86 (m, 2H), 2.01-2.32 (m, 7H), 7.22-7.29 (m, 4H),
7.34-7.45 (m, 6H), 7.46-7.54 (m, 3H), 7.63-7.68 (m, 2H); >C NMR (126MHz) &: 23.3,
24.7 (dd, J= 3.7, J= 39.6),24.9, 26.5 (d, J= 37.1), 35.0, 42. 7(dd, J= 14.9, J= 34.6),
127.1 (d, J= 43.0), 128.4 (d, J= 61.9), 128.7 (d, J= 8.3), 128.8 (d, J= 8.4), 128.9 (d, J=
9.6), 129.5 (d, J= 55.6), 130.9 (d, J=2.3), 131.1 (d, J= 2.3), 131.52 (d, J= 2.9), 131.8 (d, J
=9.2),131.9 (d, J=9.3), 133.05 (d, J= 8.7); *'P NMR (202MHz) §: 17.1 (b), 31.2 (b); MS
HR (ES): m/z = 3HEf& 427.2058 (M+Na*, Co.H3,B,NaPs), Z#ifif 427.2054 (M+Na",
CyH,B,NaP,); JEROHT CoHnPoB, nEt&fE C71.35,H7.98, £RIfE C71.31,H
8.32; [a]p = + 86.60 (¢ 0.885, CHCl) .
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"H NMR (300 MHz) &: 1.00-1.70 (m, 5H), 1.80-2.15 (m, 5H), 2.20-2.35 (m, 1H), 6.95-
7.25 (m, 10H), 7.35-7.50 (m, 5H); °C NMR (75 MHz) &: 22.71 (d, J= 12.83),24.92 (d, J
= 3.02),25.81 (dd, J= 2.26, J= 18.11), 27.82 (dd, J= 6.04, J= 12.83), 32.02 (d, J= 5.28),
43.46 (t, J= 14.34), 126.70-127.50 (m), 131.62 (d, J= 18.11), 131.89 (d, J= 19.62), 132.75
(d, J=18.87), 136.03 (d, J= 27.17), 138.12 (d, J= 15.10), 138.65 (d, J= 15.10); *'P NMR
(121 MHz) §: -15.86,-11.51.
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'H NMR (300 MHz) &: 0.1-1.0 (b, 3H, BH3), 1.15 (d, J= 6.0, 3H), 1.3-2.7
(m, 10H), 3.7-3.9 (m, 1H), 7.4-7.55 (m, 3H), 7.65-7.9 (m, 2H); °C NMR (75 MHz) &:
24.08, 24.14, 26.05, 26.13, 27.13 (d, J= 39.2), 27.58 (d, J= 40.0), 33.64 (d, J= 7.5), 34.78
(d,J=7.5),37.1,37.5,38.8-39.1 (m), 66.82 (d, J= 9.1), 67.25 (d, J= 5.3), 128.78 (d, J=
9.8), 128.91 (d, J=9.8), 131.03, 131.11 (d, J= 3.0), 131.32, 131.56 (d, J= 9.0), 131.60 (d, J
=9.0), 131.92;°'P NMR (121 MHz) &: 31.7-33.8 (b); MS HR (ES): m/z = #+&{& 259.1395
(M+Na*, C;3H»BNaOP), EHRIfE 259.1405 (M+Na*, C13H,,BNaOP).

000000
Doooao
D00, 0000000000000 000000000000000000000000
0000000000000 0000000
000000
Ooooao

Q\J “"OH _— Q:) “0S0,CH,

BH, Ph BH, PP
000000
0000000000000 000000000000000000000000000
0000000000000 O000000000000mmel000O000, 00, 000
mMOOOD0ODO0D00D0O00DO0D0000O00000000000000000O0mLO00O00O0
0000000000000 00000mel00000000000000000000
0000000000000 O00000O0000000000000000000000
0000000000000 O0D000O0DO0D0D0O00O0DOO00OODODOOO0OOnGO
0000000000000 0000000000000000000000000000
00000000000 0000%0000000000000000000000000
0000000000000 O0O0D0OO0
00, 0000000000000 0000000000000000000000000
0000000000000 00000000000000000de0 00000000
0000000000000 O0D0000O00O00000O00O0
000000



(41) JP 2009-514827 A 2009.4.9

goooano

'H NMR (300 MHz) &: 0.1-1.2 (b, 3H, BH3), 1.36 (d, J= 6.0, 3H), 1.4-1.7 (m, 1H), 1.8
2.3 (m, 6H), 2.4-2.6 (m, 2H), 2.97 (s, 3H), 4.8-5.0 (m, 1H), 7.4-7.6 (m, 3H), 7.7-7.9 (m,
2H); °C NMR (75 MHz) §: 21.45, 26.09, 26.87 (d, J= 39.2), 33.26 (d, J= 7.55), 36.26 (d,
J=36.2),36.56 (d, J=6.79), 38.86, 78.21 (d, J=12.1), 129.02 (d, J= 9.81), 130.60 (d, J=
45.3), 131.43 (d, J= 3.02), 131.58 (d, J= 9.06); *'P NMR (121 MHz) &: 33.36-33.91 (b);
[&p = + 53.96 (¢ 1.03, CHCL).
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'H NMR (300 MHz)
§:0.11-1.00 (b, 6H, 2xBH3), 1.11-1.17 (dd, J= 6.0, J= 18.0, 3H), 1.25-1.60 (m, 2H), 1.65-
2.25 (m, 7H), 2.40-2.60 (m, 1H), 7.25-7.75 (m, 15H); *C NMR (75 MHz) &: 25.87, 26.87
(d, J=38.5), 27.97 (d, J= 9.81), 28.43 (d, J= 8.30), 31.12 (dd, J= 3.02, J= 6.79), 33.38
(d, J=6.79), 38.83 (dd, J= 7.55, J= 33.97), 127.66, 128.00, 128.38, 128.69 (d, J= 1.51),
128.82 (d, J= 1.51), 128.96 (d, J= 9.81), 130.94, 131.16-131.32 (m), 131.54, 131.71 (d, J=
9.06), 132.72 (d, J= 5.28), 132.84 (d, J= 4.53); *'P NMR §: (121 MHz) &: 25.11-25.67 (b),
33.69-34.23 (b); MS (IS): m/z = 436.2 (M+NH+, C2sHasB,NPy); [0]]p = + 103.3 (¢ 1.00,
CHCly).
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'H NMR (300 MHz) 8: 0.80-1.00 (m, 1H), 1.09 (dd, J=
9.00, J= 3H), 1.45-2.00 (m, 7H), 2.45-2.52 (m, 2H), 6.95-7.25 (m, 9H), 7.30-7.45 (m,
2H), 7.50-7.52 (m, 4H); °C NMR (75 MHz) &: 16.76 (d, J= 14.34), 26.23 (d, J= 14.34),
27.70 (d, J= 3.02), 30.23 (dd, J= 12.88, J= 13.59), 39.48 (dd, J= 18.87, J= 32.46), 42.28
(dd, J=11.32, J= 12.83), 128.45-128.75 (m), 128,89, 131.01 (d, J= 16.61), 133.78 (d, J=
18.87), 134.38 (d, J= 19.62), 137.67 (d, J= 17.36), 138.19 (d, J= 16.61), 142.85 (d, J=
25.66); *'P NMR &: 12.50, 13.16.
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'H NMR (300
MHz) &: 0.15-1.40 (b, 6H, 2xBH3), 0.70 (dd, J= 6.00, J= 18.01, 3H), 1.45-1.70 (m, 1H),
1.70-2.30 (m, 7H), 2.35-2.60 (m, 1H), 2.90-3.15 (m, 1H), 7.30-7.55 (m, 8H), 7.70-7.85
(m, 4H), 7.90-8.10 (m, 3H); °C NMR (75 MHz) &: 26.18, 26.78 (dd, J= 3.77, J= 36.23),
3.93 (dd, J= 3.77, J= 5.28), 35.43 (d, J= 7.55), 39.06 (d, J= 12.83), 39.51 (d, J= 13.59),
127.81 (d, J= 53.59), 128.62 (d, J= 5.28), 128.75 (d, J= 5.28), 129.06 (d, J= 9.06),
129.31, 130.95-131.10 (m), 131.26 (d, J= 2.26), 131.43 (d, J= 131.57 (d, J= 9.06), 132.43
(d, J=9.06), 133.28 (d, J= 8.30); 'P NMR (121 MHz) &: 24.87-25.41 (b), 28.99-29.42
(b); MS (IS): m/z = 436.6 (M+NH+, CosH3sB,NP,) [ol]p = + 94.03 (¢ 0.982, CHCL).
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'H NMR (300 MHz) & °C NMR (75 MHz) &:
15.99 (d, J= 17.36), 26.26 (d, J= 13.59), 27.53 (d, J= 3.77), 30.16 (t, J= 11.32), 38.92
(dd, J= 18.11, J= 25.66), 42.40 (d, J= 11.32), 42.56 (d, J= 12.08), 128.20-128.65 (m),
131.14 (d, J= 16.60), 133.92 (d, J= 3.02), 133.96 (d, J= 19.62), 134.18 (d, J= 2.26),
137.90 (d, J= 15.10), 138.23 (d, J= 15.85), 142.31 (d, J= 24.15); *'P NMR (121 MHz) §: -
6.67, 0.02.
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"H NMR (200 MHz) &: -0.1-1.2 (b, 3H, BH3), 1.4-
2.7 (m, 10H), 3.67 (t, J= 6.2, 2H), 7.4-7.6 (m, 3H), 7.7-7.9 (m, 2H); °C NMR (50 MHz)
8:26.71,27.79 (d, J= 39.15), 33.02 (d, J= 5.3), 34.54 (d, J= 6.7), 37.7 (d, J= 34.88),
62.19 (d, J=7.7), 129.4 (d, J= 9.8), 131.69 (d, J= 2.5), 132.08 (d, J= 8.6);*'P NMR (121
MHz) &: 32.9-33.9 (b).
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'H NMR (500MHz) §: 1.72-1.97 (m,
3H), 2.01-2.33 (m, 6H), 3.31-3.36 (dd, J= 5.35, J= 5.7, 1H), 3.54-3.36 (m, 1H), 3.68-3.77
(m, 1H), 7.48-7.52 (m, 3H), 7.71-7.76 (m, 2H); °C NMR (126MHz) &: 23.35 (d, J= 6.1),
29.7 (d, J= 66.85), 31.15 (d, J= 2.6), 31.6 (d, J= 10.7), 38.7 (d, J= 67.7), 60.55 (d, J=
4.9), 128.5 (d, J=11.5), 129.8 (d, J=9.5), 131.6 (d, J= 2.9), 133.7 (d, J= 88.85);'P
NMR (202MHz) &: 60.8; MS HR (LSIMS(+)): m/z = #+Eif 225.10444 (M+H",

CoH 130,P), ERIME 225.10502 (M+H*, C;H1504P); 55947 CroHp7OP kel
C 64.32, H 7.65, EHIfE C 63.93, H 7.20.
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'H NMR (300 MHz) &: 1.95-2.12 (m, 2H), 2.15-
2.35 (m, 4H), 2.35-2.50 (m, 2H), 7.45-7.55 (m, 3H), 7.85-7.95 (m, 2H),>'P NMR (121
MHz) 8: 58.45. TRH#H CioH sPS DHEfE C 61.20, H 6.68, EHfE C 61.25,H 6.66.
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Ooo0ooOoao
TTATVARMEA: BaofER, B =141°C

(A% )—n);[a]lp = - 30.5 (¢ 1.02, CHCL). "H NMR (300 MHz) &: 1.75-1.85 (m, 2H),
2.05-2.15 (m, 2H), 2.15-2.35 (m, 2H), 2.45-2.65 (m, 3H), 4.80-4.85 (dd, J= 2.87, J=2.76,
1H), 7.10-7.30 (m, 5H), 7.45-7.60 (m, 3H), 7.90-8.00 (m, 2 H), *C NMR (75 MHz)
8:25.7,25.73 (d, J= 3.32), 33.98, 34.12 (d, J= 10.78), 37.41, 38.13 (d, J= 54.32), 39.09 (s),
39.53, 40.22 (d, J= 51.83), 72.42, 72.46 (d, J= 3.52), 125.72 (s), 127.52 (), 128.61 (s),
128.92,129.08 (d, J= 11.40), 130.93, 131.06 (d, J= 9.54), 131.79, 131.83 (d, J= 3.11),
133.92, 134.85 (d, J= 70.28), 144.67 (s), >'P NMR (121 MHz) §: 61.46. TER#7
Ci1sH»,0PS mEHEfE C 68.33, H 6.69, EHIE C 68.63, H 6.73; P 7 A7 L A BikikB:
EADOHRY ; [o]p = -29.7 (¢ 1.65, CHCl3). 'H NMR (300 MHz) &: 1.75-1.90 (m, 2H),
2.0-2.1 (m, 1H), 2.15-2.50 (m, 5H), 2.60-2.75 (m, 1H), 4.55-4.65 (dd, J= 5.39, J=5.18
1H), 7.05-7.15 (m, 2H), 7.20-7.30 (m, 3H), 7.50-7.60 (m, 3H), 7.85-7.95 (m, 2H), *C
NMR (75 MHz) 8: 25.63, 25.68 (d, J= 3.52), 33.49, 33.63 (d, J= 10.57), 37.08, 37.80 (d, J
= 54.52),38.99 (s), 40.97, 41.66 (d, J= 52.45), 73.60, 73.69 (d, J= 6.84), 126.32 (s),
127.94 (s), 128.79 (s), 128.98, 129.143 (d, J= 11.19), 130.98, 131.12 (d, J= 9.74), 131.89,
131.93 (d, J= 3.11), 133.63, 134.57 (d, J= 71.52), 144.46 (s), *'P NMR (121 MHz) &:
62.49.
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b =+ 72.04 (c 0.825, 0 OO0, )- 3P NMR (121 MHz) & : 24.55-26.05 (m), 58.15,
58.16 (d, J= 1.85).
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'H NMR (300 MHz)

3: 1.55-1.80 (m, 2H), 1.90-2.05 (m, 1H), 2.05-2.30 (m, 4H), 2.45-2.60 (m, 2H), 3.71, 3.72,
3.75, 3.76, 3.77, 3.80, 3.81 (m, 1H), 7.0-7.80 (m, 20H), *'P NMR (121 MHz) &: 24.45-
26.00 (m), 61.91, 61.93 (d, J= 1.86).
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'H NMR (300MHz) §: 1.45-1.70

(m, 3H), 1.75-2.70 (m, 17 H), 4.15-4.28 (b, 1H), 4.30-4.45 (b, 1H), 4.55-4.65 (b, 1H),

7.40-4.65 (m, 13 H), 7.70-7.85 (m, 2H); °C NMR (75MHz) 3: 24.29, 24.55, 24.76, 24.89,

25.21 (d, J= 10.57), 26.10-26.40 (m), 30.05, 30.36 (d, J= 15.10), 33.19 (d, J= 3.02),
39.85-40.00 (m), 40.27 (dd, J= 1.51, 7= 4.53), 98.60-99.00 (m), 100.00-100.40 (m),
101.24 (d, J= 6.79), 101.36 (d, J= 7.55), 102.35-102.65 (m), 129.23 (d, J= 9.81), 129.44

(d, J=6.04), 129.57 (d, J= 6.79), 130.43, 130.55, 131.12, 131.69 (d, J= 3.77), 131.92 (d, J
= 2.26), 132.25, 132.27 (d, J= 9.81), 133.18 (d, J= 35.47), 134.23 (d, J= 12.08); *'P NMR

(121 MHz) 8: 17.64 (dd, J= 51.02, J= 140.93), 24.76 (dd, J= 52.24, J= 137.28); ESI MS
m/z: 822-235 (M-SbFs)*; e 44 Cs.HasP,SbFeRh DFHEfE C 46.69, H 4.65,F
13.85, P 7.52 ZRHE C 46.84, H 4.79, F 13.43,P 7.22
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'H NMR
(300MHz) §: 1.50-1.65 (m, 1H), 1.72-2.80 (m, 20H), 4.20-4.35 (b, 1H), 4.15-4.30 (b, 1H),
5.10-5.20 (b, 1H), 5.35-5.50 (b, 1H), 5.52-5.65 (b, 1H), 7.20-7.35 (m, 2H), 7.35-7.65 (m,
9H), 7.70-7.90 (m, 4H); *'P NMR (121 MHz) &: 9.88 (dd, J= 50.50, J= 142.90), 23.13
(dd, J= 50.30, J= 140.90); ESI MS m/z: 822-235 (M-SbFe)*; T/ CsHaP,SbFeRh
DFEME C46.69,H 465 F13.85,P7.52 EHME C47.18,H 4.63, F 13.20, P 6.84.
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goooano

'H NMR (300MHz) &: 1.31 (dd, J= 6.00, J= 12.00, 3H), 1.50-2.2.90 (m, 18H),
4.10-4.45 (b, 2H), 4.95-5.15 (b, 1H), 5.00-5.20 (b, 1H), 7.40-7.65 (m, 11 H), 7.70-7.85
(m, 2H), 7.90-8.00 (m, 2H); *'P NMR (121 MHz) &: 22.76 (dd, J= 49.81, J= 134.85),
26.52 (dd, J= 49.81, J= 140.93); ESIMS (+) m/z: 601 (M-SbFs)*; ESI MS (-) m/z: 235
(SbFg)".
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'H NMR (300MHz) & 0.95 (dd, J= 6.00, J= 12.00, 3H), 1.15-1.45 (m, 2H),
1.50-2.85 (m, 20H), 4.05-4.20 (b, 1H), 4.45-4.55 (b, 1H), 4.60-4.75 (b, 1H), 5.25-5.45 (b,
1H), 7.30-7.45 (m, 2H), 7.50-7.60 (m, 6H), 7.60-7.75 (m, 3H), 7.85-7.95 (m,2H), 7.95-
8.15 (m, 2H); *'P NMR (121 MHz) 8: 26.00 (dd, J= 48.10, J= 139.80), 32.25 (dd, J=
4830, J= 139.81); EST MS (+) m/z: 601 (M-SbFe)".
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'H NMR (300MHz) 8: 1.00-2.80 (m, 20H), 4.15-4.25 (b, 1H), 4.30-
4.40 (b, 1H), 4.55-4.65 (b, 1H), 5.20-5.40 (b, 1H), 7.35-7.65 (m, 13H), 7.70-7.95 (m, 2H);
*'P NMR (121 MHz) §: 17.88 (dd, J= 51.02, J= 142.14), 24.69 (dd, J= 51.02, J= 136.07); 20

ESI MS m/z: 674-87 (M-BE,)".
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'H NMR (300MHz) 5: 1.40-2.80 (m, 20H), 4.20-

4.40 (b, 1H), 4.60-4.80 (b, 1H), 5.05-5.20 (b, 1H), 5.40-5.55 (b, 1H), 7.30-7.65 (m, 11H),

7.70-7.95 (m, 4H); *'P NMR (121 MHz) &: 10.06 (dd, J= 52.24, J= 144.57), 22.43 (dd, J
= 52.24, J= 140.93); ESI MS m/z: 674-87 (M-BE;)".
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4.20-4.35 (b, 1H), 4.40-4.50 (b, 1H), 4.55-4.65 (b, 1H), 5.10-5.30 (b, 1H), 7.05-7.32 (m,
4H), 7.35-7.65 (m, 14H), 7.70-7.95 (m, 9H); °'P NMR (121 MHz) &: 17.15 (dd, J= 51.02,
J=140.93), 25.61 (dd, J= 49.81, J= 136.07); ESI MS (+) m/z: 587 (M-BARF)*; ESI MS (-
) m/z: 863 (BARF).
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(Sp,S)-cis-PEP MeOH 100 30(S)
(Sp.R)-trans-PEP | MeOH 100 <1(S)
(Sp.S)-cis-PEP MeOH 100 30(S)
CO-H (Se.R)-trans-PEP | MeOH 100 <1(S)
NHAc (Sp.R,R)-Me-PEP | THF 100 31(¢S)
20
(Sp.R,S)-Me-PEP | THF 100 77(R)
(Sp,S)-cis-PEP MeOH 100 23(S)
(SpR)-trans-PEP | MeOH 100 8(R)
(Sp,S)-cis-PEP THF 100 15(R)
CO,Me
(SpR)-trans-PEP | THF 100 13(R)
NHAc 30
(SpR,R)-Me-PEP [ MeOH 100 11(§)
(SpR,R)-Me-PEP | THF 100 12(S)
(SpR,S)-Me-PEP | THF 100 67 (R)
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(Sp.S)-cis-PEP MeOH 100 24(S)
COH (Sp,R)-trans-PEP | MeOH 100 34(S)
Ph NHAc (SpR.R)-Me-PEP | THF 100 53(S)
(SpR.S)-Me-PEP | THF 100 39(R)
(Sp,S)-cis-PEP MeOH 100 3(R)
(Sp.R)-trans-PEP | MeOH 100 25(S)
CO.Me (Sp.S)-cis-PEP THF 100 10 (R)
Ph NHAc (SpR)-trans-PEP | THF 100 22(8)
(SpR.R)-Me-PEP | THF 100 2 (S)
(SnR.S)-Me-PEP | THF 100 25(R)
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(SpR,R)-Me-PEP | THF 100 90 (S)
(Sp.R,S)-Me-PEP THF 100 63(S)
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(Sp.S)-cis-PEP MeOH |40 29" (S)
H
_N_ _Ph -trans- i $
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Me NHAc (SpR,R)-Me-PEP THF 100 33(R)
(SpR.S)-Me-PEP THF 100 36 (S)
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COH (Sp,S)-cis-PEP 100 22(8)
NHAc (Sp.R)-trans-PEP 100 <1(S)
COMe (Sp.S)-cis-PEP 100 28(S)
NHAc (Sp.R)-trans-PEP 100 9(R)
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