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General information

The NMR *H spectra were recorded on a Bruker Avance 300 spectrometer (300.17 MHz) in
CDCl3s (and drop of DMSO-ds). Compounds on TLC plates were detected by UV-absorbance and
color reactions with a solution of 3% vanillin in ethanol and iodine. Alfa Aesar silica gel (0.06—
0.2 mm) and neutral alumina from Acros were used for column chromatography. The ee values of
the aldol products were determined by HPLC (Chiralpak AD-H chiral column, (Daicel
Corporation), 4.6 mm x 250 mm, particle size Sum, n-hexane / 2-propanol = 4: 1, 1 ml/min, A =
254 nm). The optical rotation was measured on an automatic polarimeter Optical Activity PolAAr-
3001 (England). Solvents were purified by standard methods. The organocatalysts 1-5 were
obtained by known methods.! Isatin 6a (98%) was purchased from Sigma Aldrich. 4,6-
Dibromoisatin 6b was synthesized by a Sandmeyer procedure.?

General procedure for the aldol reactions of isatin and 4,6-dibromisatin with acetone

A solution of catalyst 1-5 (for catalyst loading see Tables 1) in acetone (0.15 ml) / water (0.14
mmol) mixture was added to a solution of isatin 6a or 6b (0.07 mmol and 0.09 mmol, respectively)
in toluene (1.2 ml). The reaction mixture was stirred for specified time under the conditions given
in Tables 1. The precipitate was filtered, washed with MePh (3 x 0.3 mL) and dried in air to afford
pure compound 7. The mother liquor was subjected to silica gel column chromatography (EtOAc
/ n-hexane = 3: 1) to afford additional fraction of compound 7. The ee values of products 7a and
7b (mother liquors and precipitates) were determined by HPLC on a chiral column Chiralpak AD-
H. The spectral data of compounds 7 corresponded with those described in the literature.?
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Figure S2 'H NMR spectra of aldol 7b (Convolutamydine A).
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Figure S3 HPLC-chromatogram of aldol 7a (Table 1, entry 1).
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0 1 2 3 4 S 6 7 8 9 10 11 12 13

min

No Ret.time, Height, Area, Area,
min maU mAU*zac %

1 10.8 41.47 1083.50 §5.16

2 14.83 1.75 55.12 4.84

2 17 43.22 1138.862 100.00

Figure S4 HPLC-chromatogram of aldol 7a (Table 1, entry 4).
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0 1 2 3 4 5 6 7 8 o 10 11 12 13 14

No Ret.time, Height, Area, Area,
min mAT mAU*zaec %

1 10.86 35.61 908.79 64.71

2 14.51 16.05 495.59 35.29

2 16.92 51.6€5 1404.39 100.00

Figure S5 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 5).
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0 1 2 3 4 5 6 7 8§ 6 10 11 12 13 14 15

No Ret.time, Height, Area, Area,
min mAl mAU*zac %

1 10.57 103.89 2627.00 g9.10

2 14.59 10.39 321.35 10.9%0

2 17 114.28 25%48.36 100.00

Figure S6 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 5).
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No Eet.time, Height. Area, . Area,
min mal mAU*sec %
1 10.94 29.03 914,98 55.00
2 15.08 21.03 666.86 45.00
2  17.01 50.06 1481.83  100.00
Figure S7 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 6).
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 min
No Ret.time, Height, Area, Area
min many mLAlT*zec 5
1 10.52 6l.66 1512.14 94.75
2 14.42 2.80 83.84 5.25
2 17.01 G4.45 1555.98  100.00

Figure S8 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 6).
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No Ret.time. Height. Area, Area,
min mAT mAU* oo %

1 10.85 503.68 12550.16 86.57

2 14,97 62.77 1947.31 13.43

2 17.01 566.45 14497.47 100.00
Figure S9 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 7).
mATU ll,.

40 ﬂ

35

304

25

20

15

10+

5 3

T
| T 1

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17min

Ne Ret.time, Height, Area, Area,
min maU mAU* sac %

1 10.96 39.23 1035.20 96.93

2 15.18 1.00 32.75 3.07

Z 17.01 40.23 1067.95 100.00

Figure S10 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 7).
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0 1 2 3 4 5 [] 7 8 9 10 11 12 13 14 15 16min
No ERet. time, Height. Area, Area,
min maU malU*gec %
1 10.83 37.36 938.27 T7&.00
2 14.81 g.7¢ 2%6.3¢ 24 .00
2 17.01 47.12 1234 .63 100.00

Figure S11 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 8).
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0 1 2 3 4 5 [ 7 3 9 10 11 12 13 14 15 min
Ne Ret.time, Height, Area, Aresa,
min mAU mAU*sec %
1 10.81 50.17 1277.49 S55.64
2 14.83 1.8¢6 58.22 4 .38
2 17 52.03 1335.71 100.00

Figure S12 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 8).



mAU 2
70+ :
60+
S0+
40+
30+
1
1
204
10+
w\_,— | 1
13 L T 1] T T T 1] I_r L L) I] L T L
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 mi
No Ret.time, Height. Area, Area,
min maU maAU* zec %
1 10.77 21.82 601.63 20.84
2 14.12 67.61 2285.72 79.16
2 17.01 89.43 2887.36 100.00
Figure S13 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 9).
mAU %
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100+
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!
T T T T T T T T IT T II I[ T T T IJ
0 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17min
Neo Ret.time, Height, Area, Aresa,
min mAU mAU* gec 3
1 10.73 10.40 286.00 3.00
2 14.03 275.82 9235.36 97.00
2 17 286.23 9521.3¢ 100.00

Figure S14 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 9).
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16min
No Ret.time, Height. Area, Area,
min mAU miU*zec %
1 10.77 105.00 2851.77 T79.47
2 14.2 21.¢e86 736.88 20.53

2 17.01 126.686 3588.865 100.00

Figure S15 HPLC-chromatogram of aldol 7a (lig.) (Table 1, entry 10).
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6 1 2 3 4 5 6 7 8 O 10 11 12 13 14 15 16min
No Ret.time. Height. Area, Area,
min mAU mAU*ser %
1 10.e7 312.4% S444.05 94,34
2 14.08 15.25 506.69 S.e6
2 17.01 327.74 8950.74 100.00

Figure S16 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 10).
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16min
No Ret.time, Height, Area, Area,
min mAU mAU* sec %
1 10.78 53.03 1467.18 53.70
2 14.18 37.48 1264.83 46.30
2 17.01 90.50 2732.01 100.00
Figure S17 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 11).
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1
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T T T T T T T T l_rl T lI T T T N
) 1 2 3 4 5 6 7T & o 10 11 12 13 14 15 16 min
No Ret.time, Height. Area, Area,
min mAU mAU* sec ]
1 10.77 0.36 .72 0.52
2 14.04 55.48 1861.01 99.48
2 17.01 55.84 1870.73 100.00

Figure S18 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 11).
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18min
No Ret.time, Height, Area, Area,
min mal mRU*sec %
1 11.14 8.08 225,81 3.54
2 14.71 179.04 £152.4% G6.46
2 18.01 187.12 €378.30 100.00
Figure S19 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 12).
mAU 2.
1804 r‘
160+
1404
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40
204 1
__________._J\,_.____A____ ‘J/'\__ : |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18min
No Ret.time. Height. Area, Area,
min mAU mAU*gec %
1 11.16 8.35 223.921 3.56
2 14.78 177.29 6071.65 96.44
2 18.01 135.¢4 €295.5¢ 100.00

Figure S20 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 12).
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0 1 2 3 4 5 6 1 9 10 11 12 13 14 15 16 min
No Ret. time., Height, Area, Area,
min maU mAU*zero %
1 10.74 69.67 1319.83 21.30
2 14,33 203.21 4875.35 78,70
) 17 273.07 6155.1% 100.00
Figure S21 HPLC-chromatogram of aldol 7a (sol.) (Table 1, entry 13).
mAU 2
70 P
60
30
404
30
204 1
104
F\_ |
0 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 min
No Ret. time, Height, Area, Area,
min mAaU maU*sac %
1 10.83 13.71 266.20 14.05
2 14.49 65.66 1628.36 85.85
2 16.99 79.37 1894.56 100.00

Figure S22 HPLC-chromatogram of aldol 7a (prec.) (Table 1, entry 13).
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18minl
No Ret.time, Height. Area, Area,
min mal mAU* zec %
1 11.58 47.10 1255.89 g.01
2 14.41 437.84 14420.39 91.99
2 25 484,85 15676.28 100.00

Figure S23 HPLC-chromatogram of aldol 7b (sol.) (Table 1, entry 14).

mAU 2
]
200+
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100+
504 1
______f\"'\-_h_-\_.ﬂ.__rx_ /\ L |
T T T T T T T T il T T T T T T T
0 1 2 3 4 5 6 7 8% O 10 11 12 13 14 15 16 17 18 min
No Ret.time. Height, Area, Area,
min mAT maU*zec %
1 11.5% 33.81 §99.49 11.06

2 14.43 223.36 7232.78 88.94

2 21.01 257.17 8132.26  100.00
Figure S24 HPLC-chromatogram of aldol 7b (prec.) (Table 1, entry 14).
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 minl
No Ret.time, Height, Area, Area,
min mAU mAU*=zec %
1 11.57 31.42 831.¢61 15.78
2 14.41 133.60 4439.03 84.22
2 21.01 165.02 5270.64 100.00

Figure S25 HPLC-chromatogram of aldol 7b (lig.) (Table 1, entry 15).
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2
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4004
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st !
I -, N AN |
T T T T T T T T T II T T II T T T T T
0 1 2 3 4 5 6 7 8% 9 10 11 12 13 14 15 16 17 18 19min
No Ret.time, Height, Area, Area,
min mAU mAU* zec %
1 11.58 18.37 £471.58 3.25
2 14.3%9 432,66 14058.74 96.75

2 21.01 451.03 14530.32 100.00

Figure S26 HPLC-chromatogram of aldol 7b (prec.) (Table 1, entry 15).
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