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For comparison we also explored this reaction under Yb(OTf), catalysis. Results were similar
to those obtained with BF,.Et,0 (Table 2). However some slight differences were observed.
With 2¢ and 2d, tetrahydroquinolines 3¢, 3d were obtained as a 70/30 mixture of cis and trans
isomers. In the case of viny! ether 2d, only 5% of lanthanide was required. Morever the great
advantage is that this reaction occurred cleanly at room temperature

Table 2 : Syntheses of tetrahydroquinoline derivatives (Yb(OTf),, MeCN, r.t.)

Entry | 2 t cis/trans | Rdt (%)*
1 22 {15min| 3a | 100/0 56
2 2b {40 min| 3b | 100/0 67
3 2¢ |30min|{ 3¢ | 70/30 74
4 2d | 6h |3d! 70/30 87
a) Isolated yield
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The tetrahydroquinolines 3a an
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In conclusion, the electronwithdrawing character of a CF; group has been proved to be very
effective in [4+2] aza-Diels-Alder reactions. The a-CF,;-N-arylimine 1 could react with various
vinyl ethers to afford tetrahydroquinoline derivatives bearing a CF, substituent at C-2 position,
in moderate to good yields.

Typical Procedure for the Reaction between the imine 1 and dihydrofuran 2c :
With BF ;. Et,O (Table 1)

7V kviv AFx 3

To a solution of 1 (1.5 mmol, 306 mg) in dry toluene (5 mL) was added, at -78°C, BF;.Et,0

(0.15 mmol, 0.02 mL). After stirring for 10 minutes, 2,3-dihydrofuran 2¢ (2.26 mmol, 0.17
mL) in dry toluene (1 mL) was added. The reaction mixture was stirred for 70 minutes, then

saturated aqueous NaHCO, (10 mL) was added and the product was extracted with ether (10

mL x 3). After usual workup, a chromatography on silica gel (petroleum ether/ethylacetate :
80/20) afforded 345 mg (84%) of 3¢ (cis/trans : 90/10).

Isomer cis:

'H NMR (CDCl,, 400 MHz) : & 6.89 (d, 1H, J=3 Hz); 6.72 (dd, 1H, J=9, 2.9 Hz); 6.58 (d, 1H,
J=9 Hz); 5.2 (d, 1H, J=7.5 Hz); 4.01 (qddd, 1H, J=7, 2.4, 1.5, 0.7 Hz); 3.87 (td, 1H, J=8, 7.4
Hz);3.81 (td, 1H, J=9, 4 Hz); 3.75 (s, 3H, OMe); 3.67 (s, 1H, NH); 2.84 (m, 1H); 2.22 (m, 1H);
1.99 (m, 1H). >C NMR (CDCl,;, 50 MHz) : 3 153.9, 135.8, 125.3, 123.1, 116.7, 116.1, 113.1,
75.3, 66.8, 54.7, 37.2, 24.1. 'F NMR (CDCl,, CFCly) : -76.1 (d, J=7 Hz).
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1somer trans
'H NMR (CDC(l.. 400 7Y 8 69(d4d 1 I=3 Hz} 6 74 (dd 1 =0 A7) 6574 10 T1=0
(.5 i3y VNV IVALLIL ) » U Vel (My 123y 77T RALJy V.7T Wy 113, 77y J 114 ), U,JO \U, 111, 7
Hz); 4.77 (d, 1H, J=6.5 Hz); 3.93 (td, 1H, J=8.5, 5 Hz); 3.85 (td, 1H, J=8, 7.2 Hz); 3.75 (s, 3H,
OMe): 3.56 (add. 1H. J=7. 6.6. 2 Hz): 2.27 (dtd. 1H. J=13. 8 S H7): 2 12 (da 1H 1=12 7 H»)
M ]y eV (M Ay v T g Veldyg bt RAdu)g dtodw | \(BlEy LAdy J LSy Uy o AR Jy kee Ll \\.l\i, 1834 J X Iy 1 llL,.
13 .
C NMR (CDCl;, 50 MHz) : 6 153.0, 135.0, 125.5, 121.0, 115.8, 116.4, 113.5, 73.9, 65.6,
1
55.7,54.8, 35.9, 29.2. °F NMR (CDCl,, CFCl,) : -75.95 (d, J=7Hz).

With Yb(OT}), (Table 2)

To a solution of Yb(OTf), (0.05 mmol, 21 mg) in MeCN (1 mL) was added imine 1 (1 mmol,
203 mg) and 2¢ (1.5 mmol, 0.13 mg) in MeCN (1.5 mL) at r.t.. The reaction mixture was
stirred for 30 minutes, then a saturated aqueous NaHCO, solution (10 mL) was added and the

product was extracted with ether (10 mL x 3). After usual workup, a chromatography on silica
gel afforded 202 mg (74%) of 3¢ (cis/trans : 70/30).
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