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Ceneral. Al dry solvents were freshly distilled under nitrogen
from the appropriate drying agent before use. Methylene chloride
was distilled over calcium hydride and tetrahydrofuran was
distilled over sodiumbenzophenone. Oxygen- and /or noisture-
sensitive reactions were carried out in well-dried glassware
equi pped with tight-fitting rubber septa and under a possive
pressure of dry helium Reagents and solvents were handled by

using standard syringe techniques. Anal yti cal thin |ayer
chromat ography (TLC) was perforned on precoated silica gel glass
plate (layer thickness : 0.25 mm 60 F-254, E Mer ck) .
Vi sual i zati on was acconplished with W light (254 nnm), typica
TLC i ndi cating sol ution (p- ani sal dehyde/ sul furic
aci d/ ethanol /acetic acid), iodine, and/or phosphonolibdic acid
solution. Flash colum chromatography was perfornmed by the nethod
of Still (using E. Merck 230 —-400 nesh ASTM silica gel). Proton

nucl ear magnetic resonance spectroscopy ('H NVR) were recorded on
Bruker Fourier Transform AC 200 (200 MHz) and Bruker Fourier
Transform AM 300 (300 MHz) spectronmeters. Chemical Shifts were
reported in unit, parts per mllion (ppm relative to the
singlet as 7.24 ppm for chloroformd. Splitting patterns were
designated as s (singlet), d (doublet), t (triplet), dt (doublet
of triplets), q (quartet), m (nultiplet) and br (broadened).
Coupling constants (J value) was reported in Hertz unit (Hz).
Carbon-13 nucl ear magnetic resonance spectroscopy (*C NVR) were
recorded on Bruker Fourier Transform AC 200 (50 MHz) and Bruker
Fourier Transform AM 300 (75 MHz) spectroneters, and were fully
decoupl ed by broad-band decoupling. Chem cal shifts were reported
in ppmwth the center line of the triplet for chloroformd set
at 77.00. H gh resolution nass spectra were obtained on a Jeol
JMB- SX- 102.

1. Preparation of a-ketoam des and the characterization data

(1). Synthesis of (S)-Npyruvoyl-2-(nmethoxynethyl)indoline

S1



H
H O mOCH3
N OH )\fo
H O

@)
CH3

la

To a nmethylene chloride (25 m) solution of (S)-2-nmethoxynethyl -
i ndoline(300 ny, 1.184 mmol)which was prepared from commercially
avai |l abl e (S)-(-)-indoline-2-carboxylic aci d(Aldrich Co.),
pyruvic acid (186 ng, 2.11 mml) and DCC (436 ng, 2.12 mmol) was
added at room tenperature. After the mxture was stirred at room
tenperature for 20h, the resulting precipitate was filtered. The
filtrate was washed with 1IN HC, satd. ag. NaHCO; and water. The
organic |layer dried over MgSQ:, filtered and condensed under the
reduced pressure. The residue was chromatographed on silica gel
colum (CHO ;) to give (S)-N pyruvoyl-2-(nmethoxynethyl)-indoline
(185 ngy, 67 %. [a]p™ = -22.4 (¢ = 1.13, CHCO,); *H NWR (CDd 3)
d 2.45 (s, 3H), 2.62 (d, 1H, 3.2 ~ 3.4 (m 2H), 3.28 (s, 3H,
3.40 (m 1H), 5.18 (m 1H), 7.07 (m 1H), 7.26 (m 2H), 8.23 (d,
1H) ; C NWR (CDO 3) d 26.52, 31.07, 57.59, 58.62, 116.08, 124.81,
124.92, 127.80, 130,64, 141.32, 164.81, 196.56 ; M5 nmlz (%
233.1056 (M, 100), 190 (49.6), 188 (31.5), 132 (36.2), 118
(49.1).

(2) Synthesis of (S)-N(2-oxobutanoyl)-2-(nethoxynethyl)indoline
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(S)- N (2- Oxobut anoyl ) - 2- (et hoxynet hyl )i ndol i ne was prepared from
(S)-2-nmet hoxymet hyl i ndol i ne and 2-ketobutyric acid in 82 % by the
same nmethod wused in the preparation of (S)-N pyruvoyl-2-
(met hoxynmet hyl )indoline. [a]p” = -46.3 ( ¢ = 1.01, CHO,); *H
NVR (CDCl3) d 1.07 (t, 3H), 2.56 (m 2H), 3.05 (m 1H), 3.18 (s,
3H, 3.16 ~ 3.22 (m 2H), 3.32 (m 1H), 5.08 (m 1H, 7.0 (m
1H), 7.17 (m 2H), 8.16 (d, 1H ; **C NWR (CDO3) d 7.09, 31.17,
32.08, 57.60, 58.70, 74.58, 118.16, 124.80, 124.92, 127.78,
130,72, 141.38, 165.09, 199.86 ; MsS nmz (9% 247.1204 (M, 100),
190 (35.2), 132 (28.2), 118 (55.5).

(3) Synthesis of (S)-N benzoylfornyl-2-(nmethoxynethyl)indoline
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To a THF (25 m) solution of (S)-2-nmethoxynethylindoline (300 ng,
1.84 mmol ), benzoylformc acid (316 ng, 2.11 mmol) and DCC (436
ng, 2.12 mol) was added at room tenperature. After the mxture
was stirred at room tenperature for 20 h, the resulting
precipitate was filtered. The filtrate was washed with 1IN HC,
satd. ag. NaHCO; and water. The organic l|layer dried over MSQ,
filtered and condensed under the reduced pressure. The residue
was chromat ographed on silica gel colum (CHC,) to give (S)-N
benzoyl f or nyl - 2- (net hoxymet hyl )i ndoline (397 nmg, 73 % : [a]p™ =
-187 ( ¢ = 1.06, CHd); *H NWR (CDA3) d 2.74 (d, 1H), 2.86 (s,
3H, 3.2 ~ 3.5 (m 3H, 501 (m 1H, 7.0 ~ 7.3 (m 3H, 7.4 ~
7.6 (m 3H), 8.08 (d, 2H), 8.33 (d, 1H ; *C NWR (CDC3) d 31.43,
31.61, 60.26, 62.27, 64.91, 118.2, 124.9, 127.7, 128.4, 130,2

130.8, 133.7, 133.9, 141.4, 164.5, 168.3, 164.63, 189.03, 190.46
; MBSz (% 295 (M, 3.9), 222 (3.8), 190 (15.4), 132 (29.2), 105
(100), 77 (29.7).

(4) Synt hesi s of (S)- N pyruvoyl - 2-
(tbutyl di phenyl silyl oxynet hyl )i ndol i ne
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(S)-N-Pyruvoyl - 2- (t butyl di phenyl si | yl oxynet hyl )i ndol i ne was

pr epar ed from (S)-2-tbutyl di phenyl sil oxymet hyl i ndol i ne and
pyruvic acid in 80 % by the sane nethod used in the preparation
of (S)-N-pyruvoyl - 2- (net hoxynethyl)-indoline : [a]p™® = -40.3 ( c
= 0.67, CHO,); HNWR (CDd3) dO0.95 (s, 9H), 2.48 (s, 3H), 3.0 ~
3.37 (m 2H), 3.62 ~ 3.79 (m 2H), 5.13 (m 1H), 7.08 ~ 7.62 (m
13H), 8.27 (d, J= 7.75, 1H ; ¥C NW (CDd3) d 19.01, 26.58,
27. 01, 31.07, 59. 88, 66. 51, 117. 93, 124. 56, 124. 9, 127. 04,
127.60, 129.72, 131.72, 132.86, 135.34, 142.12, 162.43, 197.15 ;
IR (NaCl) 1718.6, 1645.5, 1598.3, 1462.5, 1427.0, 1112.8 cm?' ; M
mz (% 457.2046 (M, 15.0), 400 (100), 328 (11.4), 252 (17.9),
312 (12.9), 199 (43.1), 183 (21.5), 135 (39.8), 130 (27.4), 118
(40.1).



(5) Synt hesi s of (S)- N (2-oxobutanoyl) - 2-
(tbutyl di phenyl silyl oxynmet hyl)-indoline
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(S)- N-(2-oxobut anoyl ) - 2- (t but yl di phenyl si | yl oxynmet hyl )i ndol i ne

was prepared from (S)-2-tbutyldi phenylsilyl oxynethylindoline and
2-ketobutyric acid in 70 % by the sanme nethod used in the
preparation of (S)-N pyruvoyl-2-(nethoxynethyl)indoline ; [a]p® =
-40 ( ¢ = 0.8, CHO, ; H NWRCDA3) d 0.94 ~ 1.03 (m 12H),
2.55 (m 1H), 2.95 (m 1H, 3.12 ~ 3.37 (m 2H), 3.65 ~ 3.82 (m
2H), 5.06 (m 1H), 7.08 ~ 7.62 (m 13H), 8.27 (d, J= 7.65, 1H ;
13C NW\R (CDO3) d 6.99, 19.10, 26.62, 31.82, 32.65, 60.01, 66.58,
77.33, 118.04, 124.67, 125.08, 127.29, 127.76, 129.79, 131.87,
132.91, 135.46, 142.27, 163.08, 200.39 ; IR (Nad) 1715.3,
1648.0, 1598.2, 1483.1, 1113.4 cm®* ; MS mz (9 471.2240 (M
7.0), 414 (100), 336 (20), 330 (11.7), 328 (16.3), 298 (6.0), 252
(13.5), 199 (5.6), 57 (5.2).

(6) Synt hesi s of (S)- N (2-oxopent anoyl ) - 2-

(tbutyl di phenyl silyl oxynmet hyl)-indoline
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[a]o?® = -41.3 (¢ = 1.67, CHO,) ; H NWR(CDCl3) d 0.82 ~ 0.90

(m 12H), 1.45 ~ 1.54 (m 2H), 2.40 ~ 2.53 (m 1H), 2.80 ~ 2.92
(m 1H), 3.16 (d, 1H), 3.32 ~ 3.48 (m 1H), 3.54 ~ 3.78 (m 2H),
5.00 (m 1H), 7.07 ~ 7.58 (m 13H), 8.22 (d, J= 7.6, 1H) ; ¥C NWR
(CDO 3) d 13.45, 16.48, 26.55, 31.76, 41.07, 59.95, 66.58, 117.94,
124.57, 124.99, 127.21, 127.69, 129.72, 131.81, 132.88, 135. 40,
142.28, 163.06, 199.69 ; IR (Nad) 1713.0, 1646.8, 1598.2,
1483.0, 1113.2 cm! ; MS mz (9% 485.2340 (M, 15.0), 429 (34.4),
428 (100), 350 (5.8), 328 (6.2), 252 (13.0).

(7) Synt hesi s of (S)- N (2-oxohexanoyl ) - 2-



(tbutyl di phenyl silyl oxynmet hyl)-indoline
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[a]o?® = -40.7 (¢ = 1.67, CHhd,) ; 'H NWR(CDC3) d 0.87 ~ 0.99
(m 12H), 1.23 ~ 1.32 (m 6H), 1.43 ~ 1.56 (m 2H), 2.41 ~ 2.58
(m 1H), 2.85 ~ 3.02 (m 1H), 3.18 (d, 1H), 3.33 ~ 3.45 (m 1H),
3.61 ~3.82 (m 2H), 5.04 (m 1H), 7.11 ~ 7.61 (m 13H), 8.26 (d,
J=7.7, 1H ; C NWR (CDO3) d 13.93, 18.99, 22.35, 22.90, 26.51,
28.55, 30.45, 31.39, 31.70, 39.21, 39.94, 59.90, 66.57, 117.90,
124.53, 124.95, 127.17, 127.68, 129.69, 131.78, 132.81, 135. 36,
142.26, 163.03, 199.81 : IR (Nad) 1714.1, 1647.0, 1598.1

1482.6, 1113.1 cm?! ; Ms mz (% 527.2889 (M, 11.0), 470 (100),
392 (12.5), 328 (12.1), 252 (19.0), 213 (8.1), 199 (16.5), 183
(11.1), 135 (21.7), 118 (19.3), 85 (5.1), 57 (8.1).

(8) Synt hesi s of (S)-N-benzoyl f ornyl - 2-
(tbutyl di phenyl silyl oxynet hyl)-indoline
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[a]o?® = -59.8 ( ¢ = 4.53, CHC3) ; H NVR(CDCl3) d 0.91 (s, 9H)
3.09 ~ 3.43 (m 2H), 3.69 ~ 3.72 (m 2H), 4.23 (m 1H), 7.27 ~
7.98 (m 18H), 3.39 (d, 1H : *C NWR (CDO3) d 18.91, 26.45,
31.77, 60.09, 65.99, 113.10, 117.60, 127.50, 124.68, 125.10,
127.57, 128.75, 129.77, 129.94, 131.56, 132.76, 133.07, 134.67,
135. 40, 141.89, 164.04, 188.98. IR (Nad) 1692.5, 1680.9, 1648. 4,
1597.0, 1485.4, 1113.9 cm™.

(9) Synt hesi s of (2S, 3as, 7aS) - N- pyruvoyl - 2-
(tbutyl di phenyl silyl oxy-net hyl)indoline
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[a]o?® = -30.2 ( ¢ = 1.67, CHC3) ; H NVR(CDCl3) d 0.93 (s, 9H)
1.05 ~ 1.27 (m 4H), 1.48 ~ 1.64 (m 5H), 1.72 ~ 1.86 (m 3H),
2.10 ~ 2.22 (m 1H), 2.38 (s, 3H), 3.79 ~ 3.94 (m 1H, 4.12 (m
1H), 7.32 ~ 7.67 (m 10H) ; ¥C NWR (CDd ) d 19.21, 19.93, 23.77
25.76, 26.84, 27.23, 27.92, 28.48, 37.06, 58.81, 59.21, 63.02,
127.60, 129.57, 133.28, 135.50, 164.55, 198.30 ; IR (Nad)
1631.9, 1620.8, 1605.4, 1471.8, 1459.4, 1112.5 cm! ; MS mz (%
463.2540 (M, 25.8), 420 (68.8), 406 (100), 378 (60.3), 362
(15.5), 334 (78.9), 314 (26.2), 292 (34.6), 268 (66.4), 240
(32.4), 199 (82.1), 183 (56.2), 162 (37.9), 139 (47.8), 124
(79.4), 95 (37.8), 81 (67.5).

2. Asymmetric pinacol coupling reaction of (S)-N pyruvoyl-2-
(et hoxy- net hyl )i ndol i ne

A THF (6.7 m) solution of Sm, (0.1M in THF solution) was added
dropwise to a THF (4 m) solution of (S)-N pyruvoyl-2-
(et hoxynet hyl )i ndoline (78.1 ng, 0.335 nmol), HWA (233 m, 1.34
mmol ) and tBuCH (126 m, 1.34 mmol) at -78 °C. After stirring at —
78 °C for 10 min., the mxture was quenched with 1N HO sol ution
and extracted with CHC ,. The organic |ayer was dried over MSO
and condensed under the reduced pressure. The reaction mxture
was roughly purified by flash colum chromat ography on silica gel
(EtOAc @ CHO, : n-hexane = 1 : 4 : 5 (v/vlv) to afford the
coupled product (32.9 nmg, 42 % (S,S) : (SR = 95 : 5). The
di ast ereonmers of 2a and 4a were readily separated by flash
colum chromat ography. Diastereoneric ratio of (S,S)-diastereoner
(2a) and (S, R -di astereoner (4a) was determ ned by HPLC anal ysis.
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(S,S)-diastereomer (2a) ; [a]p® = +3.08 (c= 0.778, CHCO,) ; *H
NVR (CDO3) d 1.53 (s, 6H), 2.96 (d, 2H), 3.1 ~ 3.3 (m 4H), 3.32
(s, 6H), 3.62 (m 2H), 5.35 (m 2H), 6.09 (s, 2H), 7.0 ~ 7.2 (m
6H), 7.88 (d, 2H) : C NWR (CDd i) d 20.12, 32.43, 59.14, 59.58,
73.67, 80.45, 119.64, 124.96, 125.21, 126.92, 131.53, 142.83,
177.95 ; IR (Nad) 3350 (br), 1620.9, 1590.1, 1478.3, 1265.0,
1121.3 cm! ; M5 mz (9% 468.2221 (M, 84), 306 (48.3), 278
(95.8), 260 (9.4), 235 (24.7), 190 (20.5), 164 (55.1), 163
(13.8), 132 (26.6), 118 (100), 97 (11.6).

(S, R -diastereomer (4a) ; H NWVR (CDCl3) d 1.55 (s, 3H), 1.74 (s,
3H), 2.95 (d, 2H), 3.0 ~ 3.3 (m 4H), 3.28 (s, 3H), 3.30 (s, 3H),
3.60 (m 1H), 3.72 (m 1H), 5.35 (m 1H), 5.87 (m 1H), 6.27 (s,
1H), 6.87 (s, 1H), 7.0 — 7.2 (m 6H), 7.91 (d, 1H), 8.04 (d, 1H)
. B3C NWR (CDA 3) d 23.9, 25.6, 32.3, 58.9, 59.0, 59.4, 59.9, 73.8,
74.2, 79.5, 81.7, 119.9, 124.9, 125.0, 125.1, 125.2, 126.7,
131.5, 131.8, 142.8, 151.3, 175.2, 175.3.

3. Asymmetric  pinacol pr oduct of (S)- N (2-oxobutanoyl) - 2-
(et hoxy- net hyl )i ndol i ne

The coupling reaction was carried out under the sane conditiom as
the procedure nentioned pinacol coupling reaction of (S)-N
pyruvoyl - 2- (met hoxymet hyl )indoline (39 9% . Diastereoneric ratio
of (S,S) and (S, R) stereoisoners was determ ned by HPLC anal ysis

((S.S) : (SR =98 : 2).
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(S, S)-diastereomer (2b) : [ ]o® = -52.8 ( ¢ = 0.835, CHd,) : 'H

NVR (CDCl3) d 1.04 (t, 6H), 1.90 (m 2H), 2.18 (m 2H), 3.02 (d,
2H), 3.18 (m 2H), 3.29 (m 2H), 3.39 (s, 6H), 3.77 (m 2H), 5.71
(m 2H), 6.63 (s, 2H), 7.0 ~ 7.3 (m 6H), 7.81 (d, 2H ; C NWR
(CDCl5) d 8.64, 27.29, 32.64, 59.04, 59.36, 73.37, 84.53, 119.91,
125. 12, 125.24, 126.62, 131.64, 142.75, 177.52 ; IR (NaCl) 3320
(br), 1615.7, 1584.7, 1478.0, 1388.3, 1270.3, 1122.8 cm® ; M5 niz
(% 496.2545 (M, < 0.1), 279 (3.4), 249 (2.1), 164 (16.3), 118
(60.1), 71 (10.1), 57 (100).

4. Asynmetric pi nacol pr oduct of (S)- N pyruvoyl - 2-
(tbutyl di phenyl -silyl oxynmet hyl )i ndol i ne

1d 2d

[a]p?® = +39.2 ( ¢ = 1.0, CHd3) ; (S,S)-diastereoner (2d) ; *H
NVR (CDOs5) d 0.96 (s, 9H), 1.51 (s, 3H), 3.20 (m 2H), 3.66 -~
3.94 (m 2H), 5.36 (m 1H), 5.96 (s, 1H), 7.03 ~ 7.59 (m 13H),
7.78 (d, J= 8.3, 1H C NMR (CDO3) d 19.18, 20.10, 26.73, 32.09,
61.45, 65.88, 80.29, 119.55, 124.62, 126.58, 127.60, 127.65,
129.56, 131.82, 133.26, 135.54, 143.30, 177.90 ; IR (NaC) 3400
(br), 1260.6, 1590.1, 1478.1, 1394.8, 1111.9 cm! ; Ms mz (%
916.4297 (M, < 0.1), 912 (74.0), 855 (6.8), 526 (17.1), 502
(25.3), 424 (22.7),402 (86.7), 400 (100), 330 (75.0), 328 (35.2),
296 (31.3), 252 (58.7), 213 (30.2), 199 (79.2), 118 (80.2).

5. Asymmetric  pinacol pr oduct of (S)- N (2-oxobutanoyl) - 2-
(tbutyl di phenyl -silyl oxynmet hyl )i ndol i ne
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[a]o?® = +37.6 ( ¢ = 1.0, CHO3) ; (S, S)-diastereomer (2e) : H NWR
(Chd'5) d 0.85 (t, 3H), 1.03 (s, 9H), 1.80 ~ 2.09 (m 2H), 3.13 ~
3.15 (m 2H), 3.45 ~ 3.55 (m 1H), 4.08 ~ 4.15 (m 1H), 5.71 (m
1H), 6.53 (s, 1H), 6.92 ~ 7.65 (m 14H ; C NWR (CDd ) d 8. 45,
19. 21, 26.84, 27.43, 31.92, 61.29, 64.83, 84.12, 119.82, 124.79,
126.54, 127.67, 129.58, 131.59, 133.25, 135.53, 143.03, 177.22 ;
IR (Nadl) 3350 (br), 1615.4, 1586.0, 1476.8, 1391.5, 1112.2 cm' ;
M6 mz (% 942.4737 (M, 9.0), 771, 743, 654, 559, 532, 475, 456,
430 (43.9), 396 (58.4), 366 (63.3), 327 (44.1), 300 (86.9), 280
(53.8), 239 (48.0), 212 (100), 151 (84.2), 115 (89.7).

6. Asymretric  pinacol product  of (S)- N (2-oxopent anoyl ) - 2-
(tbutyl di phenyl -silyl oxymet hyl )i ndol i ne
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[a]p?® = +21.7 ( ¢ = 1.0, CHd3) ; (S,S)-diastereoner (2f) ; *H

NVR (CDCls) d 0.85 ~ 0.97 (m 5H), 1.02 (s, 9H), 1.72 ~ 2.10 (m
2H), 3.12 (d, 2H), 3.46 ~ 3.51 (m 1H), 4.09 ~ 4.12 (m 1H), 5.67
(m 1H), 6.51 (s, 1H), 6.97 ~ 7.63 (m 14H) ; C NWR (CDd3) d
14.57, 17.18, 19.29, 26.89, 32.00, 36.86, 61.16, 64.86, 83. 84,
119.90, 124.73, 124.83, 127.57, 129.63, 131.67, 133.39, 133.55,
135.58, 143.06, 177.37 : IR (Nad) 3390 (br), 1615.3, 1585.5,
1477.3, 1391.7, 1273.3, 1112.4 cm® ; Ms mz (% 972.5030 (M,
62), 428 (100), 350 (37.67), 330 (79.38), 324 (35.38), 252
(68.23), 222 (20.59), 199 (79.04), 135 (65.40), 118 (88.38), 71
(55. 85)

7. Asymmetric  pinacol pr oduct of (S)- N (2-oxohexanoyl) - 2-
(tbutyl di phenyl -silyl oxymet hyl) indoline
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[a] o?® = +22.5 (¢ = 1.1, CHO3) ; (S, S)-diastereomer (2g) :; H NWR
(CDA3) d 0.83 ~ 0.87 (m 12H), 1.23 ~ 1.55 (m 6H), 2.09 ~ 2.12
(m 2H), 3.12 ~ 3.35 (m 2H), 3.58 ~ 3.71 (m 2H), 4.81 (m 1H),
6.29 (s, 1H), 6.92 ~ 7.53 (m 13H), 8.18 (d, 1H). 3C NWR (CDd s) d
13.75, 13.95, 19.09, 22.02, 22.28, 26.59, 29.70, 31.76, 32.61,
60. 06, 66.28, 83.50, 117.81, 124.74, 125.03, 126.84, 127.32,
127.73, 129.73, 131.69, 133.05, 135.57, 143.05, 164.01 ; IR
(NaCl) 3450 (br), 1645.2, 1598.3, 1482.9, 1427.1, 1112.7 cm® ; M
mz (9% 1056.5712 (M, 11), 596 (52.21), 504 (33.45), 470 (100),
442 (36.33), 392 (53.61), 358 (47.67), 330 (60.95), 298 (46.13),
252 (58.86), 213 (56.18), 181 (75.92), 119 (78.14), 69 (49.21).

8. Asymmetric pinacol product of (2S, 3aS, 7aS)-N pyruvoyl-2-
(tbutyl di phenyl silyl oxynet hyl )i ndol i ne

[a]p?® = -36.51 ( ¢ = 0.49, CHO3) ; (R R -diastereomer (2a’') *H
NVR (CDOs) d 0.97 (s, 9H), 1.35 (s, 3H), 1.08 ~ 2.10 (m 11H),
4.05 (m 2H), 3.78 ~ 4.32 (m 1H), 4.45 (m 1H), 6.89 (s, 1H),
7.23 ~ 7.71 (m 10H : 3C NWR (CDCl3) d 19.24, 19.52, 19.94,
24. 06, 25.88, 26.81, 29.74, 30.99, 37.20, 60.02, 66.50, 78.87,
80.21, 127.55, 129.6, 134.19, 135.73, 177.87 ; IR (NaC) 3400
(br), 1631.9, 1605.4, 1471.8, 1391.3, 1112.5 cm! ; Ms mz (%
928.5279 (M, 16), 868 (45.90), 507 (58.32), 463 (87.40), 407
(100), 362 (62.53), 332 (75.71), 290 (15.75), 267 (33.55), 198
(53.59), 134 (80.48), 68 (87.29).

9. Hydr ol ysi s of (S, S)-diastereoner (2a) to (S, 9-2, 3-
dinmethyltartaric acid (6a)

A mxture of diastereoners (135 ng, 0.288 mml) 2a and 3a (S,S :
SR=95: 5 run 3 in Table) was dissolved in 3Mm HO (5 m) and
1,4-dioxane (5 m). After stirred for 4h, the reaction mxture
was neutralized with sat. ag. NaHCO;, extracted with CHCO, to
obtain crude (S)-2-nethoxynethylindoline (86.4 ng, 92%. The
water |ayer was acidified with 2M ag. HCO. The solution was
saturated with NaC, extracted with EtOAc, dried over MySO:; and
filtered. The filtrate was condensed under reduced pressure to
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give (S,S)-2,3-dimethyltartaric acid (29.9 ng, 58% ; [a]p® =
+12.4 (¢ = 0.598, HO, [ literature, [a]p® = +13.4 (c = 4.0, HO
] ; *HNW (DMSO-d6) d 1.36 (s, 6H), 3.0 ~ 5.5 (br, 4H : ¥C NWR
(DMSO-d6) d 21.1, 78.4, 175.3 ; IR (KBr) cm?! 1161, 1266, 1726.

10. Hydrol ysis  of (S, S)-diastereoner (2b) to (S, 9-2, 3-
diethyltartaric acid (6b)

The hydrolysis was carried out wunder the same nethod as the
procedure nentioned above to give (S,S)-2,3-diethyltartaric acid
in 8 %; [a]p® = -6.37 (c = 0.926, HLO : 'H NWR (DMSO-d6) d 0.71
(t, 6H), 1.76 (m 2H), 1.92 (m 2H), 3.5 ~ 4.5 (br, 4H ; 3C NW\R

(DVBO-d6) d 8.29, 25.5, 82.7, 174.3 ; IR (KBr) cm! 1155, 1238,
1738.

11. Synthesis of O Odianisoyltartaric acid

CH;0 OCH,

o HO, H @
CH30—< >—{ N HOM P— 0 o
o o

O

A mxture of L-(+)-(R R -tartaric acid (1g ) and anisoyl chloride
(3.41 g) was stirred for 3 h at the tenperature of 150-160 °C
After 3 h, the solution was cooled and added to anhydrous ether
(10 m). The solution was filtered. The filtered solid was
recrystallized with from ethyl acetate to give the desired
product (0.33 g). ; nmp : 134-135 °C ; [ ]2 = +172 (¢ = 0.65,
acetone), H NVMR (CDO3) d 3.90 (s, 6H), 6.57 (s, 2H), 7.06 ~ 7.09
(m 4H), 8.01 ~ 8.05 (m 4H).IR (KBr) cm?! 1707, 1728, 18009.

12. Synthesis of O O dianisoyl-2,3-diethyltartaric acid

0 o T oH?
SO C o MOH o EtO

OHO Et

O O D anisoyl-2,3-diethyltartaric acid was prepared from 2, 3-
diethyltartaric acid by the sanme nethod used in the preparation
of O, ODianisoyltartaric acid. *H NVR (CD:0,) d 1.25 (t, 6H), 2.14
(m 4H), 3.89 (s, 6H), 6.98 ~ 7.01 (m 4H), 8.02 (m 4H).

S11



13. Spectrum of O O dianisoyl-2,3-diethyltartaric acid.

14. Hydr ol ysi s of (R, R)-di ast ereoner (2a’) to (R R -
dinmethyltartaric acid (6a’)

O
HO .\\MeXC O HO \\MeOH
X 3 H* HO/u§<>\ﬂ/
Me OH g - Me OHQ
2a' (RR) 6a' : (R R)-2,3-dimethyltartaric acid
H
Xc= BN

N OTBPS
H

The hydrolysis was carried out wunder the same nethod as the
procedure nentioned above to give (S, S)-2,3-dinethyltartaric acid

in 78 %; [a]p?® = -13.2 (¢ = 4.0, HO.
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