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The invention provides methods and intermediates that are useful for preparing a compound of

formula I:
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'H NMR (CDCl;)8 7.26 (m,5H), 4.94 (d,1H,J=8Hz), 3.75
(m,1H), 3.57 (m,2H), 2.94 (s,6H), 2.85 (m,2H), 2.54
(s,6H) °
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Rf 2zt > R ESAIZE 0°C B DL 7K M & 1k 8 % ¥ (150
Z2F)KRAK00 Z2F)F ik - KES B A E#KELL 1M HCI
(150 ZF)FEBE > HLFELIEFAKME NaCl(150 ZFH)FE BE -
WEBYRMEMNEZE  FEEBEDLSERIREME
R ERATFEERL 100% - & F BT 2 & Mg i
Bt MTBE/CHiiBEAMER  ERFIKEEHCEHER
64% 1k & ¥ Ila - 'H NMR (CDCl;) § 7.30 (m,5H), 2.94
(dd,1H,J=14,5Hz), 2.83 (m,lH), 2.71 (dd,1H,J=
14,7Hz), 2.66 (s,6H), 2.56 (d,1H,J=7Hz), 2.14 (d,1H,J=
4Hz) ; '*C NMR (CDCls) & 137.4, 129.3, 128.9, 127.2,

77.6, 77.3, 77.0, 40.6, 38.3, 38.1, 33.0 -

861613-1 -34 -



201518283

B 3.(S)-2-FHE-NN-“HEFWIKE-1-i B fZ 1la Z 7

L
e. O:\S/(O
N Cl 0, .0
HN\> Me MezN’s‘N\>
: iPrNEt, DCM v
\Ph -10°C :\

Ph
lla

B NN-Z—ERFNELEA3L 27 > 0.751 EE)HRINE
—EH B (100 ZF)FHEI(S)-2-FHEF/ANIE (100 25w >
0.751 2 H)E N N-— B HE R & (84.5 =FF » 0.787 =
H)Yc®wal(-10C)H)BEWRF - BRI ECABRAE-10C TEH
&2 16 /NE - FEL B 2% » B0 0.5M 1 & B ¥ 95 (500
Z2T)HBMHETH - EFFELHELL 1.0M ik = 0 E K
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BE(500 2EA) - EEEBHERmAIE 0OCHRK 2 NKHMZ
WL (100 Z2F) - MERKESYWE 0C THK 2 /)
RPN HZEZFSA(G-10C) AHFEY Ila JIEE H &K
HLE B (27.8 A TE 0 77%) - Tle # 5 © Ry 0.53(Si0, ; 1:1
CHikE T ZEE Z E > KMnO,) - 'H NMR (400MHz, CDCl;):
5§ 7.20-7.29 (m,5H), 2.94 (dd,J=14,5Hz,1H), 2.80-2.88
(m,1H), 2.70 (dd,J=14,7Hz,1H), 2.66 (s,6H), 2.56
(d,J=7Hz,1H), 2.14 (d,J=4Hz,1H) - '’C NMR (100MHz,
CDCls): 6 137.4, 129.3, 128.9, 127.2, 40.6, 38.3, 38.1,
33.0 -
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ZIF) ~ Bk B & (2x15 ZEI)R BB K(1x15 T )TFE
- BMERBERAEARKHEBWNEZE  BEAERE T IRE
BIHFEOEHRE BFHESYREEAE =T EHEKH -
mAlE-16C HEE > BEEEOAHM KR Va3.2 A% >
64%) > Tlc %€ © Ry 0.32(Si0,: 1:l ZFlE 1 Z 8 ZE
KMnO,) - '"H NMR (400MHz, CDCl;): 6 7.10-7.35 (m,10H),
5.59 (s,2H), 3.95-4.10 (m,4H), 2.80 (ddd,J=22,13,6Hz, 4H),
2.59 (s,12H) - '*C NMR (100MHz, CDCl;): § 136.7, 132.0,

129.9, 128.9, 127.2, 57.0, 42.4, 38.1 -
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CHE D ZBZEE > KMnO,) - 'H NMR (400MHz, CDCl;):
§ 7.10-7.35 (m,10H), 5.59 (s,2H), 3.95-4.10 (m,4H), 2.80
(ddd,J=22,13,6Hz,4H), 2.59 (s,12H) - '*C NMR (100MHz,
CDCls): 6 136.7, 132.0, 129.9, 128.9, 127.2, 57.0, 42.4,
38.1 o
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CH;0H > KMnO,) - 'H NMR (400MHz, CDCl;): § 7.10-
7.35 (m,10H), 5.60 (dd,J=4,2Hz,2H), 3.50-3.60 (br,2H),
2.85 (dd,J=13,5Hz,2H), 2.60 (13,8Hz,2H), 1.15 (br,4H) -
'*C NMR (100MHz, CDCl;): § 139.0, 134.1, 129.7, 128.6,

126.5, 54.9, 44.9 -
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HHEY VII(1.11 AT > 100%) - DLoR # — & il 1k /Y Ith A KB
EEF — K FE - Tle 5% @ Re: 0.60(Si0, ;5 4:1 & CH,Cl, : &
5%Et;N 2 CH;0H > KMnO,) - 'H NMR (400MHz, CDCl;):
§ 7.15-7.35 (m,10H), 2.95-3.05 (m,2H), 2.82 (dd,J
=13,5Hz,2H), 2.50 (dd,J=13,9Hz,2H), 1.45-1.66 (m,4H),
1.36 (br,4H) - '°C NMR (100MHz, CDCl;): § 139.7, 129.5,
128.7, 126.5, 53.2, 45.1, 34.6 -

B 8. Z-—HE R Vila & B fF ¢
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EEZEHEE  DREMSEEBERBDA K KA VIla(l.32 &
W B EH VE 94%) - '"H NMR (400MHz, D,0): 6 7.10-7.35

(m,10H), 3.38-3.48 (m,2H), 2.92 (dd,J=14,7Hz,2H), 2.76
(dd,J=14,8Hz,2H), 1.58-1.74 (m,4H) -
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'H NMR (CDCl;3): 6 8.89 (s,1H), 8.26 (d,2H), 7.99 (s,1H),

7.37 (d,2H), 5.51 (s,2H) »
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ERAEBRE THEE DDt el RQ2.57 &7 » 83%E
). 'H NMR (CD;0D):6 9.0 (s,1H), 7.8 (s,1H), 7.4-7.14
(m,10H), 5.2 (d,1H), 4.8 (s,5H), 3.7 (m,1H), 3.6 (m,1H), 3.3
(s,1H), 2.6-2.8 (m,2H), 1.8-1.4 (m,4H) - '°C NMR (CD;0D):
5 154.4, 143.2, 129.6, 128.0, 126.0, 58.0, 52.4, 44.3, 41.6,
33.8, 30.5 -
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(12M > 0.588 A F)RMEMBWRF - LFEBIRK - BEY
IXa @3& > DAZE 1: 1 2 THF : CH,Cl, ff) 1%H,0(2x40
EF)HBEAEEERETEZE DUHBEBEEHRQ.15 AR
82%FE X )- 'H NMR (CD;0D): 8 9.0 (s,1H), 7.8 (s,1H),
7.4-7.14 (m,10H), 5.2 (d,1H), 4.8 (s,5H), 3.7 (m,1H), 3.6
(m,1H), 3.3 (s,1H), 2.6-2.8 (m,2H), 1.8-1.4 (m,4H) - '’°C
NMR (CD;OD): 6 154.4, 143.2, 129.6, 128.0, 126.0, 58.0,
52.4,44.3, 41.6, 33.8, 30.5 -
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B (39.3 N 0 70%E E). '"H NMR (D,0) 8 4.79 (s,2H),
4.61 (dd,1H), 4.49-4.41 (m,2H), 2.80 (m,lH), 2.42
(m,1H) -
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'H NMR (CDCl;) § 7.02 (s,1H), 4.55-4.41 (m,4H), 4.27
(m,1H), 3.29 (septets,1H), 2.98 (s,3H), 2.78 (m,1H), 2.20
(m,1H), 1.38 (d,6H) -
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2.70-2.55 (m,4H), 2.35-2.10 (m,6H), 1.75 (m,l1H), 1.62
(m,1H), 1.50-1.30 (m,4H), 1.32 (d,6H) - '>°C NMR (CD;0D)

o 180.54, 174, 160.1, 157.7, 156.9, 153.8, 143.8, 140.1,

861613-1 -46 -



201518283
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