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Abstract Chiral N-tert-butanesulfinyl imines have been shown to be important intermediates for asymmetric synthesis in
recent years. Eleven new (R,E)-N-(2-hydroxybenzylidene)-tert-butyl-sulfinamides (3) were synthesized from salicylaldehydes
1 and chiral zert-butanesulfinamide 2 under microwave irradiation in moderate to good yields. The reaction could work well in
the mixture of KHSO,/PhMe or Cs,CO3/CH,Cl,. And the results show that the KHSO,/PhMe reaction system is helpful for the
salicylaldehydes with electron-donating group; however, the Cs,CO;/CH,Cl, reaction system is applicable to the salicylalde-
hydes with electron-deficient group and steric hindrance group. The structures of these new compounds were determined by 'H

NMR, *C NMR, IR and HRMS.
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aR=H; bR=5F; cR=5-Cl;d R=5-Br; e R=5-NO,; f R = 5-Me;
g R=5-OH; hR=4-0OCHj; i R = 3-OCHg; j R = 3,5-di-tertbutyl;
k R = 4-diethylamine
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Figure 1 Synthetic route of chiral N-tert-butylsulfinylimines
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DAY 1a 5 2 RNV BERLHEAT I B4 A AR
. WKL, ZIR Y Tk 4 E (300 W, 45 C)HTE
NaHSO, [EHE FHiHE 60 min, KNV =2 0] 1k 64.5%:; i
7t KHSO, (R HE AR ZRp, P2 248 21 81.7%. W5
DRI, ERNAE Cs,COs fEREM A H ek R
T 2300 W, 45 CHiiHt: 60 min, = n] LUA
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Table 1 Optimization of the target compound 3a

RLAFIR = A58 H bR =4, 4- ALK R (177 4 77 o
WEEIAE] 75%, HEIRYIM R =2 LK. T A
S AETR S AT T Cs,COs/CH,LCl 1 28 AR 4 1) 1F
AT, PIIRATE N JEYIHE Cs,CO5/CH,Cly R R 1
NS UL #E KHSO,/PhMe 44 28 H 1) S W AR B EA T 17 %t

H@F%—ﬂj—f&ﬁ}, 3g, 3i, 3j 1E Cs,CO;/CH,Cl, KA HLE
KHSO4/PhMe 1A 7= 243 2 B B (142 %15 1M 3e, 3h 7E
Cs,CO3/CH,Cl, J WiAA 28 v () 7= 22 ) J 2 B AIK. 3k W] e
BT A7 AE ™ B 1 R S M I G i S SO ) P R A L
A% RIS ERAT LL 2-FR 3L 28 0 I AT T 5256, K
IR N [ 7= A A ARG, n DA SEFRATT 4RI 2 TE A 1.

®2 HAWEY 3G
Table 2 Synthesis of target compound 3

Product R el e 5
KHSO,* Cs,CO5
3a H 81.7 80.0
3b 5-F 61.7 89.1
3c 5-Cl 79.1 51.7
3d 5-Br 57.9 70.5
3e 5-NO, 47.7 6.3
3f 5-CH; 80.1 523
3g 5-OH 8.2 91.3
3h 4-OCH; 74.6 11.7
3i 3-OCH; 15.7 70.5
3j 3,5-Ditertbutyl 7.0 89.0
3k 4-Diethylamine 17.3 22.5

Ertry e L B OO el s
(equiv.) (equiv.)
1 1.3/1 60 NaHSO, (2) PhMe 64.5
2 1.3/1 60 FeCl; (0.1) PhMe 55.0
3 1.3/1 60 TsOH (0.2) PhMe 65.0
4 1.3/1 60 Cs,CO; (2) CH,Cl,  80.0
5 1.3/1 60 KHSO4 (2) PhMe 81.7
6 1/1.3 60 KHSO4 (2) PhMe 80.0
7 2.0/1 60 KHSO4 (2) PhMe 80.0
8 1.3/1 60 KHSO4 (2) PhMe 80.0
9 1.3/1 30 KHSO, (2) PhMe 83.0

1.2 Birtk&¥ 3 BIE M

YA S N2 AT, JRAT TR s N S )5 i P3R4 T
WE9E. 15, FATEL KHSO/PhMe & RIEAT I N A
W, KL S-RLIBARKI K (5-OH BRI RELL b 25 3
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Yanaco MP500 2 fftf% i I e A Gl BE AR IE); Wi
AR R AL Xevo Q-Tof MS; Nicolet 5-DX %Y
FT-IR ZLAMEH(KBr JkJ7); Bruker AV-II 500 MHz
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R, rbral, B20R50 AR, PYEURRE, s Hrat,
AR A H]; A, abral, B2 A A iR
Ha, )Mo, LIRIAERALAE A F].

3.2 WHE

Jidi s AR [l TR 9 B R I N K b
(1.3 mmol). N-BUT FEWPA#IEZ(1 mmol, 121 mg). FFE
(5 mL)FRRELN(2 mmol, 272 mg), ALERIE 300
W, I 45 CH&AM T, &MY 30 min, RHEEEAHIE,
W, WA WL, A= S E AT (VA IE) -
V(28 ZT8)=20 : 1115 45 1 7= 4).

T3 A [BIALA B R B R R I N K b
(1.3 mmol). N-FUT FEWAIENZ(1 mmol, 121 mg). 4
FBE(S mL) AR IR 462 mmol, 652 mg), 7K RLERE 300
W, L 45 CE&AF T, Y 30 min, fFlEAHIG,
W B IRAEAT WL ). R &k E T [VCR M)
V(28 ZT8)=20 : 1115 45 1 7= 4).

(R,E)-N-(2-32 5L 2K 7. H 3 )-2- H 38 T o -2- IV it 1 i
(3a), M H 81.7%, WO {A, mp. 88.2~88.8 C;
[a]f +66.3 (¢ 0.500, CHCl;); '"H NMR (CDCl;, 500
MHz) d: 11.05 (s, 1H), 8.70 (s, 1H), 7.49~7.43 (m, 2H),
7.03~6.98 (q, J=9.0 Hz, 2H), 1.27 (s, 9H); *C NMR
(CDCls, 125 MHz) d: 165.3, 160.1, 134.7, 133.3, 119.8,
1182, 117.2, 57.7, 22.2; IR (KBr) v: 3070, 2958, 2925,
2859, 1618, 1597, 1561, 1488, 1459, 1356, 1152 cm .
ESI-HRMS caled for C;jH;4NO,S [M—H] 224.0745;
found 224.0742.

(R,E)-N-(5-Ti.-2- 5 HE 2R WP F 6 )-2- FF 3K 1A o -2- W i
BEfE(3b), =% 89.1%, [IE A, mp. 131~132 C;
[a]f +79.0 (¢ 0.500, CHCl;); '"H NMR (CDCl;, 500
MHz) d: 10.77 (s, 1H), 8.56 (s, 1H), 7.12~7.08 (m, 2H),
6.93~6.90 (dd, J=10.0, 4.0 Hz, 1H), 1.200 (s, 9H); "*C
NMR (CDCls, 125 MHz) §: 164.5, 156.7, 156.4, 122.0,
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121.8, 118.6, 118.1, 117.9, 58.0, 22.3; IR (KBr) v: 3136,
2957, 2864, 1606, 1588, 1503, 1449, 1356, 1152, 1051
cmfl; ESI-HRMS caled for C;;H;3;FNO,S [M —H]
242.0651; found 242.0650.

(R,E)-N-(5-5.-2- ¥4 FE 2K W 55 )-2- FH 3L A Jg -2-
MR (3e): 7% 79.1%, AR A, mp. 101~102 C;
[a]y —36.3 (¢ 0.500, CHCl;); 'H NMR (CDCl;, 500
MHz) 6: 11.02 (s, 1H), 8.63 (s, 1H), 7.45 (d, J=2.5 Hz,
1H), 7.38 (dd, J=9.0, 3.0 Hz, 1H), 6.98 (d, J=9.0 Hz,
1H), 1.27 (s, 9H); *C NMR (CDCls, 125 MHz) J: 164.3,
158.7, 134.4, 132.1, 124.5, 118.98, 118.91, 58.03, 22.3; IR
(KBr) v: 3102, 3042, 2965, 2925, 2865, 1618, 1596, 1554,
1476, 1363, 1181, 654 cm '. ESI-HRMS calcd for
C,H,;CINO,S [M—H]~ 258.0356; found 258.0346.

(R,E)-N-(5-1-2-F8F 2RV H 3 )-2- B L 74 e -2- I ik
BEf% (3d): 725 70.5%, W40 A, mp. 89~90 C;
[a]y —85.3 (¢ 0.500, CHCl;); '"H NMR (CDClL;, 500
MHz) 6: 11.05 (s, 1H), 8.63 (s, 1H), 7.59 (d, J=2.5 Hz,
1H), 7.52 (dd, J=9.0, 2.5 Hz, 1H), 6.93 (d, J=9.0 Hz,
1H), 1.26 (s, 9H); *C NMR (CDCls, 125 MHz) J: 164.3,
159.2, 137.3, 135.2, 119.6, 119.4, 111.4, 58.1, 22.3; IR
(KBr) v: 3125, 2959, 2924, 2861, 1597, 1554, 1478, 1424,
1360, 1175, 624 cm . ESI-HRMS caled for CH3Br-
NO,S [M—H]~ 301.9850; found 301.9847.

(R,E)-N-(2-F2H5-5- A HE 2R 0 35 )-2- L P e -2- I
IR (3e): 7R 47.7%, LIAE A, mp. 145~146
C; [aly —125 (¢ 0.500, CHCly); '"H NMR (CDCl;, 500
MHz) 6: 11.87 (s, 1H), 8.78 (s, 1H), 8.46 (d, J=2.5 Hz,
1H), 8.32 (dd, J=9.0, 2.5 Hz, 1H), 7.12 (d, J=9.0 Hz,
1H), 1.28 (s, 9H); *C NMR (CDCls, 125 MHz) J: 165.0,
1642, 140.7, 129.5, 129.1, 118.3, 117.5, 58.4, 22.3; IR
(KBr) v: 3087, 2960, 2922, 2853, 1609, 1584, 1528, 1492,
13432, 1178, 837 cm '. ESI-HRMS calcd for C,;H;;N,.
04S [M—H]™ 269.0596; found 269.0588.

(R,E)-N-(2- 3% 2 -5- FH L ORI HH 26 )-2- HHA 24 T e -2-
VAR Ef (30): 772 80.1%, I EAEfE, mp. 124~125 C;
[a]y +21.6 (¢ 0.500, CHCl;); 'H NMR (CDCl;, 500
MHz) 0: 10.84 (s, 1H), 8.65 (s, 1H), 7.26 (t, J=6.5 Hz,
2H), 6.92 (d, J=9.5, 1H), 2.32 (s, 3H), 1.26 (s, 9H); "°C
NMR (CDCly, 125 MHz) 0: 165.4, 158.1, 135.6, 133.2,
129.0, 117.9, 117.1, 57.7, 22.2, 20.2; IR (KBr) v: 3015,
2965, 2924, 2863, 1622, 1599, 1565, 1487, 1360, 1160
cmfl; ESI-HRMS caled for C;,H;(NO,S [M — H]
238.0902; found 238.0893.

(R,E)-N-(2,5- —F2 K5 2R W0 Y It )-2- FF 35 T e -2- I ik
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Wil (3g): F=# 91.3%, A&, mp. 146~148 C;
[a]d +21.7 (¢ 0.500, CHCl;); '"H NMR (CDCl;, 500
MHz) 6: 10.25 (s, 1H), 8.60 (s, 1H), 6.98 (td, J=8.0, 3.0
Hz, 2H), 6.86 (d, J=8.5 Hz, 1H), 1.22 (s, 9H); *C NMR
(CDCls, 125 MHz) d: 165.2, 153.9, 149.7, 123.6, 118.4,
117.8, 117.5, 58.3, 22.3; IR (KBr) v: 3237, 2960, 2921,
2852, 1573, 1488, 1367, 1281, 1154, 1050 cm "
ESI-HRMS caled for C;{H;4NOsS [M—H] 240.0694,
found 240.0693.

(R,E)-N-(2-F3 -4 F A 2R R Ok )-2- FROE P 6 -2-WF
MEEEZ(3h): 77 % 74.6%, A A, mp. 121~122 C;
[a]d +90.7 (¢ 0.500, CHCl;); '"H NMR (CDCl;, 500
MHz) 6: 11.25 (s, 1H), 8.26 (s, 1H), 7.29 (d, J=9.0 Hz,
1H), 6.47 (dd, J=8.5, 2.5 Hz, 1H), 6.42 (d, J=2.5 Hz,
1H), 3.78 (s, 3H), 1.17 (s, 9H); C NMR (CDCl;, 125
MHz) 6: 165.1, 164.1, 162.5, 134.7, 112.4, 107.7, 101.1,
57.5, 55.5, 22.2; IR (KBr) v: 3040, 2967, 2926, 2859,
1626, 1591, 1555, 1500, 1461, 1363, 1286, 1077 cm .
ESI-HRMS caled for C;,H;¢NO;S [M—H]~ 254.0851;
found 254.0846.

(R,E)-N-(2-F28 -3 F 4 2K 7 Y 3 )-2- H JE P J-2- 3
A% (31): 77% 70.5%, FEE, mp. 116~117 C;
[a]h +150 (c 0.500, CHCl3); '"H NMR (CDCls, 500 MHz)
5: 1122 (s, 1H), 8.63 (s, 1H), 7.03 (dd, J=8.0, 1.5 Hz,
1H), 6.99~6.97 (dd, J=8.0, 1.5 Hz, 1H), 6.87 (t, J=8 Hz,
1H), 3.86 (s, 3H), 1.19 (s, 9H); *C NMR (CDCl;, 125
MHz) 6: 165.4, 150.1, 148.3, 124.5, 119.5, 118.3, 115.9,
57.9, 56.2, 22.2; IR (KBr) v: 3318, 2962, 2928, 2862,
1606, 1576, 1483, 1443, 1361, 1259, 1059 cm '. ESI-
HRMS caled for C,Hi(NO;S: [M—H] 254.0851; found
254.0842.

(R,E)-N-(3,5- U T H-2-F2 KL 2R F O )-2- L
foe-2- WS LR (3)): 77 89.0%, WEHOMPIRYY; [al
+42.8 (¢ 0.500, CHCl;); 'H NMR (CDCls;, 500 MHz) §:
11.34 (s, 1H), 8.62 (s, 1H), 7.44 (d, J=2.5 Hz, 1H), 7.24
(d, J=2.5 Hz, 1H), 1.37 (s, 9H), 1.24 (s, 9H), 1.20 (s, 9H);
C NMR (CDCls, 125 MHz) J: 166.4, 157.4, 141.5, 137.1,
129.7, 128.0, 117.7, 57.6, 35.1, 34.2, 31.4, 29.4, 22.3; IR
(KBr) v: 2959, 2869, 1609, 1572, 1467, 1435, 1392, 1362,
1172, 1093 cm ', ESI-HRMS calcd for C,oH3,NO,S [M—
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H]™ 336.1997; found 336.1997.

(R,E)-N-(4-(— L JH 5 )-2- Y2 KL IR0 /AL )-2- FE L
foe-2- WAk (3K): 774 22.5%, 6 {A 44, m.p. 84~85
‘C; [a]hy —58.8 (¢ 0.500, CHCl3); '"H NMR (CDCls, 500
MHz) 6: 11.22 (s, 1H), 8.40 (s, 1H), 7.15 (d, J=9.0 Hz,
1H), 6.19 (dd, J=6.5, 2.0 Hz, 1H), 6.08 (d, J=2.0 Hz,
1H), 3.32 (q, J=7.0 Hz, 4H), 1.14 (s, 9H), 1.13 (t, J=7.5
Hz, 6H); *C NMR (CDCls, 125 MHz) 6: 162.9, 162.5,
152.7, 134.9, 108.3, 104.2, 97.3, 57.3, 44.7, 22.2, 12.6; IR
(KBr) v: 2961, 2923, 2865, 1629, 1568, 1511, 1451, 1338,
1243, 1188 cm '; ESI-HRMS caled for C;sHyN,0,S
[M—H] ™ 295.1480; found 295.1479.
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