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General Experimental Methods

All reactions were carried out under a dry nitrogen atmosphere using oven-dried
glassware and magnetic stirring. The solvents were dried as follows: THF was
heated at reflux over sodium benzophenone ketyl; toluene was heated at reflux over
sodium; CH,Cl, were dried over CaH,. Silica gel 60 F254 aluminum TLC plates of
0.2 mm thickness were used to monitor the reactions. The spots were visualized
with short wavelength ultraviolet light or by charring after spraying with 15% H,SO,.
Flash chromatography was carried out with silica gel 60(230-400 ASTM mesh). 'H
NMR spectra were obtained on 400 or 500 MHz spectrometers. Chemical shifts
were referenced on residual solvent peaks: CDCl; (8 = 7.26 ppm for 'H NMR and
77.00 ppm for *C NMR), CD;0D (8 = 4.78, 3.31 ppm for "H NMR and 49.1 ppm for
3C NMR). Optical rotations were measured at room temperature in a 1.0-dm cell.

High-resolution mass spectra were acquired by electrospray ionization.
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MTPA ester chemical shifts for determination of ee and absolute configuration:

5 8906 2 2454 5 9770 2 2102 -0.0864  40.0352
4.4864 45251 -0.0387 ( (’
HsCO. \ HsCO. \ HaCO. \
\©\ MGﬂst \©\ MGﬂst \©\ Mwast
H OMTPA
»{ 40
(3) CFs (Fs‘) CF,
6.1820 6.2464 -0.0644
(S)-MTPA of (S)-6 (R)-MTPA of (S)-6 A =3g - d)
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MTPA ester chemical shifts for determination of ee and absolute configuration:

5 9581 2 2090 5 8748 2 2437 +0.0833 -0.0347
4.5257 4.4841 +0.0416 ( (
HsCO \ HeCO \ HsCO \
\©\ MCﬂHZS \©\ /\/K/\C”HZS \©\ /\/K/\Cﬂ Hag
H OMTPA
Ph O
(S) CFS (R) CF3
6.2332 6.1702 +0.0630
(S)-MTPA of (R)-6 (R)-MTPA of (R)-6 A =0g - O
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MTPA ester chemical shifts for determination of ee and absolute configuration:

3.9388 3.9976 -0.0588
4.1145 3.2966 22318 41741 33884 21976 -0.0596 0.0918 40,0342

HsCO & ( ( HeCO & ( ( HaCO & ( (
H H H H H
\©\ N Tzt \©\ L7 Gk \©\ W%Hm
O &2 O ’«,O (0] '-;o

(o]

H O H™O OMTPA
Ph OMe
O™ 9] ~CFs3 O~ (R} —CF3
OMe Ph
3.2704 overlapped

(S)-MTPA of anti-5 (R)-MTPA of anti-5 A =0g - O
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MTPA ester chemical shifts for determination of ee and absolute configuration:

3.9919 3.9444 +0.0475
4.2401 21963 4.1879 20300 +0.0522 -0.0359
H,CO & H,CO & ( H,CO &
H H H H H
\©\ AN = CiiHzs \©\ H H = CiiHz \©\ MCﬁHZS
(S (S (S
H °© o H © 0o H °© OMTPA
Ph OMe
07 (9} —CFs 07 (R} —CF3
OMe Ph
(S)-MTPA of syn-5 (R)-MTPA of syn-5 A =0g - O

S25



900z€'0 ‘wo/wdd
20000

€£0°09T :Wd/zH
49 00€°0 ‘a1

sjulod xa|dwod g9/z€ :9z1s passaooud
ZHIN €T00ET 00§ :wdd Q Jo "bayy

9T :sueds 4o Jaquinu

¥d/zH 2€9/5T°0 = wdd £§§9'02 = ZH 85'0€E0T :UIpm

<pghz> dxe

sjujod 9E£GG9 :92ZIS UlRWOP BwWI}

ZHIW 680EET00G :"baJy Jowisuesy

PINTAESHZI060UZ\ZT00SHWNNEIWNA:T 9]l

P'9 B9 Wdd

U.UUZ21 ——

|

1.0962 ——

0.8590
U.868U
U.8822
U.8958
1.2115
1.2259
1.2518
1.2/54
1.2850
1.299/7

didily =
24,4859

3.//39

i

4

€l

€10a0 ‘ZHW 00S) HINN H,

!

5.598Y
5.6U25

5.6089
5.0612/
5.6166

OdINd

NNDHHODDMN
TR0 DONND
NNMYTETTOOND0
EEEEEEEEE:
0000 ODODOO

S26



G9/T/°/ rwajwdd  T/G'9// 1wd/zH
20000 :49 000°T ‘491

sjulod xa|dwod g9/z€ :9z1s passaooud
ZHIN TZ£2T9°00T :wdd Q Jo "bauy

9601 :sueds jo saquunu
1d/zH 81659¢°0 = wdd 8¢2€'8€C = ZH Z8'086£C 1UIPIM
sjulod 9€GG9 19ZIS UIRWOpP dwi}

ZHIW 0€£8229°00T :*bauy Janwsuel}

<0gbdbz> :3dxa  pIN\ZT\ESHZI060UZ\ZTO0LIIWN\YWN\:T 311

0 0T 0¢ o€ 0174 0§ 09 0L 08 06 00T OTT 0¢T 0€ET 0T 0ST 09T 04T Wdd
| e ey ey ey ey
] Il * [T

€l
(]1DAD ZHW 00 1) HINN D¢,
Q"N
\\ HO  OdWd
mN_l_N_.O
2 DBR288331333¢ 2 ¥8$3502338333332% 23 £33
5 A23333%22283 2 L ERFEERERRR A 83 a7 3
? 33333333334 g 33¢006093333I3387 <5 Ny d

S27



(14) Wdd
89
)
09
9's
z's
3P
by
P
9'¢
ze
8'¢C
v'e
0¢
9'1
z'1
80
)

165490 ‘wo/wdd  gb'8ST (Wd/ZH
$92.69p 0’0 :IUS

3UIS 1UOIPUNY MOPUIM
sjulod Xa|dwod $ZQT :22zIs passedold

ZHW TOTOO0ST 00 ‘wdd 0 Jo *bauy T4

PO B0 T 9T 0C ¥pC

§CSSE'0 ‘wo/wdd  9pT'ZHT (Wd/zH
$92.69p 0’0 :IUS

3UIS 1UOIPUNY MOPUIM
sjulod Xa|dwod $ZQT :22zIs passedold

ZHIW TOTOO0ET Q0% :wdd 0 Jo *bayyizd

8'¢c ¢¢& 9¢ v v¥ BvY S 09§

3 ISUBdS JO Jaqunu

1d/zH €8TS'T = Wdd TT//°/ = ZH SH'60T€ :(2d) UIpim

09

)

sjulod 82T Aq 807 '92IS Ulewop Swiy

ZHIW S6STLT 00T __uw\c Jajlwisuely
<GibAS0D> :)dxa
JOS\TT\ESHZI060UZ\ZTOOPHIWNVIWNNT (311

(2d) Wdd

&>

8
]
B

€l

(*10a0 ‘zHI 00v) ASOD

N

g 3sonb ¢ Tuidsdol/ado/ £1DAaD MSSPASOD € sylomuids

S28



9T :SuUeds jo Jaquinu

$68€E€°0 wd/wdd  91G°69T Wd/zZH 3d/zH 7€9£51°0 = wdd £G59°0C = ZH 85°0£E0T UIp!m

0000°0 :49  00€°0 91 sul0d 9€£559 :92IS UleWOP dw

sjulod x91dwod 89/ zZ€ :9z1Ss passadoad ZHIN 680EET 005 :"bauy uo1Iwisuesy

ZHW $TO0ET 00§ :wdd 0 Jo "bay <0gbz> dxa  PIAT\IDS-ZSE0L060UZ\ZTO0SHWN\Y NN 911

¥'0- 00 0 80 C'T 9T 0°¢ P'c 8¢ (43 9°c 0% |44 B’V 'S 9's 09 7’9 89 'L Wdd

1

0 IR
81-(4)

(¢10aD ‘ZHIN 00S) HINN H,
100

0
\

N

\\ O  Odid
\
H)

) jﬁ YT Y gl I

81L-(S)
(¢12aD ‘ZHIN 00S) HINN H,

S29



MTPA ester chemical shifts for determination of ee and absolute configuration:
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MTPA amide chemical shifts for determination of ee and absolute configuration:
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