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Fig. 1 The structure of catalysts 1a-g
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3a 'H NMR (500 MHz, CDCL,) 87.79 (d, J =
8.5 Hz, 1H), 7.72 (d, J = 8.5 Hz, 1H), 7.63
(d, J =8.0Hz, 1H), 7.49 (d, J = 8.5 Hz,
1H), 7.41-7.37 (m, 1H), 7.36-7.22 (m, 4H),
7.21 (d, J =7.5Hz,2H), 6.85 (d, J =9.0 Hz,
1H), 6.62 (d, J =8.0 Hz, 2H), 6.39(s, 1H),
2.08(s, 3H) ; HPLC( Daicel Chiralpak AD-H, V,_ :
Vion =90 : 10, 1.0 mL/min, 235 nm) , t; 26.9 min
(minor) , 35.1 min ( major).

3b 'H NMR (500 MHz, CDCl;) 87.84 (d, J =
9.0 Hz, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.48-
7.42 (m, 5H), 7.30-7.25 (m, 3H), 7.19-7. 14
(m, 1H), 6.97-6.92 (m, 2H), 6.85 (d, J = 9.0
Hz, 1H), 6.77 (d, J = 8.0 Hz, 2H), 6.66 (s,
1H), 2. 15 (s, 3H); HPLC ( Daicel Chiralpak AD-
H, Vi, * Vipoy =90 : 10, 1.0 mL/min, 235 nm),
tg: 21.7 min (major), 25.9 min ( minor).

3¢ '"H NMR (500 MHz, CDCL,) & 7.72-7. 67
(m,2H), 7.58 (d, J = 9.0 Hz, 1H), 7.46 (d,
J=85Hz,2H), 7.41-7.27 (m, 4H), 7.22-
7.19(m, 1H), 7.15-7.05(m, 1H), 6.94 (d, J =
8.0 Hz, 2H), 6.89 (d, J = 8.5 Hz, 1H), 6.70
(s, 1H), 5.91 (s, 1H), 2.27 (s, 3H); HPLC
(Daicel Chiralpak AD-H, V,_ : V0,=90 : 10, 1.0
mL/min, 235 nm) , t;: 19.1 min (major), 28.6 min
('minor).

3d'H NMR (500 MHz, CDCl,) 8 7.80 (d, J =
8.0 Hz, 1H), 7.75(s, 1H), 7.70(d, J = 8.5 Hz,
2H), 7.57(d, J = 8.5 Hz, 2H), 7.44 (d, J =
8.0 Hz, 2H), 7.32-7.28 (m, 2H), 7.10-7.07
(m, 2H), 6.91(d, J=8.0 Hz, 2H), 6.88 (d, J =
9.0 Hz, 1H), 6.69 (d, J = 6.0 Hz, 1H), 6.03
(d, J =6.0Hz, 1H), 2.27 (s, 3H) ; HPLC (Dai-

cel Chiralpak AD-H, V.. * Vipou=90 : 10, 1.0 mL/
min, 235 nm), ty: 21.5 min (major), 36. 1 min
(' minor) .

3e '"H NMR (500 MHz, CDCL,) 87.82 (d, J =
8.0 Hz, 1H), 7.72-7.70 (m, 1H), 7.65 (d, J =
7.5Hz, 1H), 7.60 (d, J = 9.0 Hz, 1H), 7.63-
7.58 (m, 3H), 7.51-7.45 (m, 3H), 7.39-7.36
(m, 1H), 7.25-7.20 (m, 2H), 7.10(d, J =8.0
Hz, 2H), 6.67(d, J =8.5 Hz, 1H), 6.37(d, J=
6.5 Hz, 1H), 5.95 (d, J =6.5 Hz, 1H ), 2.28
(s, 3H);"”C NMR (125 MHz, CDCl,): & 152.8,
143.9, 138.8, 137.1, 134.1, 132.0, 130.5, 129.2,
128.9, 128.4, 127.3, 126.8, 126.3, 125.5, 125.2,
124.8, 123. 1, 122.0, 120.0, 118.1, 54.0, 21. 3;
HPLC (Daicel Chiralpak AD-H, V. : V,poy =90 :
10, 1.0 ml/min, 235 nm), t;: 16.0 min ( major),
29.7 min ( minor).

3f '"H NMR (500 MHz, CDCl,) 8 7.73 (d, J =
8.5 Hz, 2H), 7.65 (d, J = 8.0 Hz, 1H), 7.54 (d,
J =9.0Hz, 1H), 7.46-7.29 (m, 4H), 7.18-7.16
(m,3H), 6.80 (d, J =9.0Hz, 1H), 6.67 (d, J =
8.0 Hz, 2H), 6.56 (s, 1H), 6.38 (s, 1H), 5.95
(s, 1H), 2.10 (s, 3H); HPLC ( Daicel Chiralpak
OD-H, V.., * Vipou =98 : 2, 0.6 ml./min,235 nm),
tg: 252.5 min (major), 268.5 min (minor).

3g '"H NMR (500 MHz, CDCL,) 87.78 (d, J =
8.0 Hz, 1H), 7.68 (d, J = 8.0 Hz, 1H), 7.6l
(d, J=8.5Hz, 1H), 7.48 (d, J =9.0 Hz, 1H),
7.38 (t, J =7.5Hz, 1H), 7.30-7.22 (m, 4H),
7.20(dd, J = 0.5, 8.0 Hz, 1H), 7.03(t, J=8.0
Hz, 1H), 6.86 (d, J =8.5 Hz, 1H), 6.57 (d,
J=8.0 Hz, 2H), 6.30 (d, J =10.0 Hz, 1H),
2.04(s, 3H); HPLC (Daicel Chiralpak OD-H, V,_ :

hex

Vipou=95:5, 0.6 mL/min 235 nm) , t;: 38.5 min
(major) , 44.1 min (minor).

3h'H NMR (500 MHz, CDCl,) 87.73 (d, J =
8.5,1H),7.65 (d, J = 8.0, 1H), 7.50 (d, J =
9.0, 1H), 7.42-7.38 (m, 1H), 7.33-7.25 (m,
5H), 7.12-7.08 (m, 1H), 7.06-7.01 (m, 2H),
6.84 (d, J = 8.5, IH), 6.66-6.40 (m, 3H),
6.37(d, J = 9.5, 1H), 2.24 (s, 3H), 2.10 (s,
3H); "C NMR (125 MHz, CDCl,) § 151.1, 142.7,
139.9, 138.1, 136.2, 132.3, 129.7, 129.5, 129.0,



504

7 A (1

527 %

128.6, 128.2, 127.4, 127.1, 126.6, 126.4, 123.7,
123.3, 121.9, 118.2, 117.7, 54.4, 21.4, 21.2;
HPLC (Daicel Chiralpak OD-H, V,_ : V,,0,=95:5,
0.3 ml/min, 235 nm), t;: 71.4 min(major), 89.4
min ( minor) .

3i'H NMR (500 MHz, CDCl,) 87.73 (d, J =
9.0 Hz, 1H), 7.67 (d, J = 7.5 Hz, 1H), 7.55
(d, J =9.0 Hz, 1H), 7.45-7.39 (m,1H) ,7.35-
7.26 (m, 4H), 6.95-6.88 (m, 3H), 6.84 ( J=
8.0 Hz, 3H), 6.67 (d, J=8.0 Hz, 1H), 6.39-
6.32 (m, 1H), 2. 10 (s, 3 H); HPLC ( Daicel
Chiralpak OD-H, V.. ¢ Vpou =90 : 10, 0. 6 mL/
min, 235 nm), ty: 17.7 min ( minor), 20. 0 min
( major).

3j '"H NMR (500 MHz, CDCL,) & 7.70-7. 65

(m, 2H), 7.54 (d, J =9.0 Hz, 1H), 7.43-7.39
(m, 1H), 7.33-7.26 (m, 3H), 7.23 (d, J = 8.5
Hz, 2H), 7.17 (d, J = 8.5 Hz, 2H), 6.84 (d,
J=9.0Hz, IH), 6.64 (d, J =8.0 Hz, 2H), 6.34
(d, J=10.0 Hz, 2H), 2.09 (s, 3H) ; HPLC ( Dai-
cel Chiralpak AD-H, V. ¢ Vipou =95 ¢ 5, 0.8 mlL/
min, 235 nm), t;: 26. 0 min ( minor), 31. 8 min

( major).
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Table 1 Screening of Reaction Conditions for the Asymmetric aza-Friedel-Crafis reaction®

Entry Cat Solvent T/°C Cat loading/ ( mmol% ) Yield/%" ee/ %" Config.
1 1a PhMe 0 20 72 26 S
2 1b PhMe 0 20 86 -53 R
3 1c PhMe 0 20 87 63 S
4 1d PhMe 0 20 76 -30 R
5 le PhMe 0 20 71 -8 R
6 1f PhMe 0 20 80 33 S
7 1g PhMe 0 20 78 33 S
8 1c CHCL, 0 10 83 55 S
9 1c CH, Cl, 0 10 81 60 S
10 1c CH,CN 0 10 87 51 S
11 1c acetone 0 10 63 44 S
12 1c n-Hexane rt 10% - - -
13 1c c-Hexane rt 10 - - -
14 1c PhMe rt 10 87 45 S
15 1c PhMe 0 10 85 64 S
16 1c PhMe -20 10 72 62 S
17 1c PhMe 0 5 83 59 S

a. All of the reactions were performed with N-Tosyl benzaldimine (0. 10 mmol) and B-naphthol (0.50 mmol) in different solvent
for 5 ~6 h; b.Isolated yield; c. Determined by HPLC analysis ( Chiralpak AD-H).
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Table 2 Asymmetric aza-Friedel-Crafis Reaction of 2-Naphthol with Tosyl imines®

OH -~
+ R4~
=
2

Entry Product R Yield/% " ee/%
1 3a 86 64
2 3b 2-F 80 73
3 3c 2-Cl 83 78
4 3d 2-Br 81 80
5 3e 2-CF, 78 70
6 3f 3-Cl 74 57
7 3g 3-Br 82 64
8 3h 3-CH3 80 62
9 3i 4-Cl 75 57
10 3j 4-F 70 50

a. All of the reactions were performed with N-Tosyl benzaldimine (0. 10 mmol), B-naphthol (0.50 mmol) and catalyst (0. 01
mmol) in I mL toluene at 0 °C; b. Isolated yield; c. Determined by HPLC analysis ( Chiralpak AD-H, OD-H).
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Cinchona Alkaloid Derivatives Catalyzed Asymmetric

aza-Friedel-Crafts Reaction of g-Naphthol with Tosylimines

WANG Li-ming, CHANG Sheng, JIN Ying®
( Department of Pharmaceutical Chemistry , Jilin Medical College, Jilin 132013, China)

Abstract : Cinchona alkaloid derivatives as organocatalysts were applied in asymmetric aza-Friedel-Crafits reaction of

B-naphthol with aryl aldimines. to synthesize Betti base derivatives. The effect of solvent, temperature and catalyst

loading ammount were investigated. The optimized conditions were confirmed to include toluene as the solvent with

a 10% loading of catalyst 1¢ at 0 C. The products were obtained in 70% ~86% yield with up to 80% ee.

Key words: cinchona alkaloid derivative ; asymmeltric catalysis; aza-Friede-Crafis reaction; B-naphthol; betti base



