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1 SLIGER4

1.1 XFE5RA

Fii - Bruker AM-300 # ARG IARAL, TMS S FR; 5[ Nicolet FTIR 200 £L4MGIE4L; H A Shi-
madzu (S RCRAH TS ; FEE Vario EL M JTER ML ; ZAB-HS FTif{; WRS-2S 4G L, WZZ-3
B AN, IR 2 e SCER [ 12,13 ) S i LT e 1) ) 24 4 W Ak 2l 0 A TR
e, HAFR (1R ,2S,5R) -( - ) 2-SF INEE-S-HIELIR Ol Hp il o e, A 2T RE e & 2
FEIE (GFo, ) T SR T RE 7)Ao,

1.2 FEZMEEHETER(2) SRHN—RT R

TEREAT R BEE ) 250 mL = LTBSHFPIIA 0. 05 mol F5 3 Z R 2.1 . 0. 075 mol FEMTEE . 10 mmol
BRIR VY <16 M 30 mL H 2R, T 110 CHEJRME TR, &R 30 min, 38 A N, SR AR O BE,
TEIRPERE 10 h, RWrE F2E S g s, B TLC (PRBEE S 90 1A Ik A 2 R TR TR & 0 e I
F) W e AR O SERUS , P 78 AR AR AR R O, R4 e RS RIAE IS, ST A2 BT
GBS, HVCATMEE) : V(ZRROHE) =9: LERIGENL, WURSE —eBiEs s, 22K NE, 52 HiRY.

TR AT NS (2a) IR E A, 753 68% , m.p. 43 ~44 C, [a]¥ = -45.6°(¢ 0.51,
CHCL, Ai#H]) ; IR(KBr), #/cm™'; 2963, 2854, 1723 (ffil C = 0), 1670 (fig C = 0), 1597, 1517,
1452, 1370, 1203, 710, 681; "H NMR (300 MHz, CDCL,), &: 7.97(d, J=7.5 Hz, 2H, Ph—H) , 7. 66
(t, J=7.0 Hz, 1H, Ph—H), 7.52(t, J=7.5 Hz, 2H, Ph—H), 5.01 (m, 1H, O—C—H), 2.18(d,
J=11.2 Hz, 1H), 1.96(t, J =5.2 Hz, 1H), 1.73(d, J=11.2 Hz, 2H), 1.62 ~1.53(m, 2H),
1.25~1.10(m, 3H), 0.96(d, J =6.5 Hz, 6H), 0.85(d, J=6.9 Hz, 3H); “C NMR (300 MHz,
CDCL,), 8: 186.78, 163.89, 134.74, 132.62, 129.90 (2C), 128.88 (2C), 76.98, 46.87, 40.67,
34.08, 31.55, 26.20, 23.40, 21.94, 20.65(2C).

Xof F O . R T AT T (2b) IR AR, 7% 70% , [l = —52.4°(¢ 0.55, CHCL, AiEHR]) ;
IR(KBr), #/em™": 2961, 2869, 1728 (i C=0), 1697(fig C = 0), 1605, 1513, 1455, 1200, 1176,
840; '"H NMR (300 MHz, CDCL,), &6: 7.85(d, J=7.8 Hz, 2H, Ph—H), 7.27(d, J=7.8 Hz, 2H,
Ph—H), 4.97(m, 1H, 0—C—H), 2.39(s, 3H, —CH,), 2.17 ~2.14(m, 1H), 1.99 ~1.92 (m,
2H), 1.71 ~1.60(m, 2H), 1.52 ~1.45(m, 2H), 1.21 ~1.10(m, 2H), 0.89(d, J=6.6 Hz, 6H),
0.84(d, J=6.9 Hz, 3H); "C NMR(300 MHz, CDCL,), & 186.38, 164.06, 146.01, 130.76, 129. 95
(2C), 129.60(2C), 76.67, 46.82, 40. 62, 34.05, 31.50, 25.90, 23.35, 22.22, 20.96, 16.48(2C).

X LR L TRPR AT EERS (2¢) FIRBE AWK, P2 65% , [a]?) = —64.6°(c 0.51, CHCl, N
#) s IR(KBr), #/em™"; 2961, 2871, 1728 (il C =0), 1684 (it C =0), 1606, 1570, 1456, 1370,
1208, 1175, 846; '"H NMR(300 MHz, CDCL,), &: 7.91(d, J=7.9 Hz, 2H, Ph—H), 7.33(d, J=7.9
Hz, 2H, Ph—H), 5.01 (m, 1H, O—C—H), 2.70(q, J=7.5 Hz, 2H, —CH,—), 2.17 ~1.98(m,
3H), 1.71 ~1.52(m, 2H), 1.26(t, J=7.5 Hz, 3H, —CH,), 1.23 ~1.20(m, 2H), 0.96 ~0.92(m,
2H), 0.90(d, J=6.9 Hz, 6H), 0.82(d, J=4.8 Hz, 3H); “C NMR(300 MHz, CDCL,), &: 186. 40,
164.09, 158.21, 132.10, 130.11(2C), 128.45(2C), 76.67, 46.86, 40.66, 34.09, 31.53, 29.12,
26.17, 23.38, 21.94, 20.65, 16.17(2C).

Xof S P R ST PR AT e (2d) AR B IR, 723 65% , [a]]) = =54.0°(c 0.59, CHCL, Wi
#1); IR(KBr), #/em™"; 2971, 2868, 1729 (fil C =0), 1682(fiE C=0), 1605, 1455, 1387, 1369,
1182, 857; '"H NMR(300 MHz, CDCL,), 6: 7.93(d, J=7.8 Hz, 2H, Ph—H), 7.37(d, J=7.8 Hz,
2H, Ph—H), 5.02(m, 1H, 0—C—H), 2.99(h, J=6.6 Hz, 1H), 2.21 ~2.17(m, 1H), 1.98 ~1.91
(m, 2H), 1.75~1.72(m, 2H), 1.53 ~1.37(m, 2H), 1.28(d, J=6.6 Hz, 6H), 1.17 ~1.07 (m,
2H), 0.91(d, J=6.3 Hz, 6H), 0.86(d, J=6.9 Hz, 3H); “C NMR(300 MHz, CDCl,), &: 186. 40,
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164. 11, 156.64, 130.19 (2C), 127.05(2C), 126.35, 76.7, 46.85, 40.66, 34.09, 31.54, 26. 16,
23.70, 23.38, 21.95, 20.66(2C), 16.17(2C).

X AR SRR AT TR (26 ) MR B AR, =3 T72% , m.p. 54 ~56 C, [a]} = -68.1°(c0.40,
CHCL, M#H)) ; IR(KBr), #/cm™': 2954, 2872, 1736 (fii C — 0), 1687 (HE C — 0), 1589, 1456,
1371, 1178, 845; '"H NMR (300 MHz, CDCL,), &: 7.93(d, J=7.8 Hz, 2H, Ph—H), 7.47(d, J=7.8
Hz, 2H, Ph—H), 4.81(m, 1H, 0—C—H), 2.06 ~2.03(m, 1H), 1.89 ~1.85(m, 1H), 1.70 ~1. 67
(m, 2H), 1.51 ~1.47(m, 2H), 1.18 ~1.04(m, 3H), 0.90(d, J=6.3 Hz, 6H), 0.82(d, J=7.2
Hz, 3H); "C NMR (300 MHz, CDCL,), &: 185.60, 158.17, 140.02, 137.45, 131.25(2C), 129.29
(2C), 77.70, 46.69, 40.24, 34.02, 31.39, 26.38, 23.42, 21.88, 20.50(2C).

X VRIAS T P ey 2 i ( 26) IR B AR, =% 72% , m.p. 68 ~70 C, [a]}) = —=36.9°(c0.46,
CHC, ~¥&5) ; IR(KBr), #/em™": 2963, 2850, 1747 (fil C = 0), 1690 (fit C = 0), 1584, 1486,
1454, 1399, 1168, 841; 'H NMR (300 MHz, CDCL,), 8. 7.88(d, J=8.4 Hz, 2H, Ph—H) , 7.67(d,
J=7.8 Hz, 2H, Ph—H), 5.00(m, 1H, O—C—H), 2.15 ~2.06(m, 1H), 1.94 ~1.77 (m, 1H),
1.73 ~1.58(m, 2H), 1.54 ~1.39(m, 2H), 1.27 ~1. 13(m, 3H), 0.94(d, J=6.6 Hz, 6H), 0.85(d,
J=6.6 Hz, 3H); "C NMR (300 MHz, CDCL,), &§: 186.52, 163.21, 132.32, 131.54(2C), 130.03
(2C), 128.90, 77.26, 46.83, 40.61, 34.04, 31.55, 26.22, 23.37, 21.94, 20.65(2C).

XF AR TR AT IR (2 ) R TE AR B, P23 70% , [ ]} = —=53.0°(c 0.65, CHCL, K
#1); IR(KBr) , #/ecm™"; 2956, 2871, 1729 (filil C =0), 1693 (fif C =0), 1589, 1507, 1456, 1313,
1201, 858; '"H NMR (300 MHz, CDCL,), §: 7.99(q, J=5.7 Hz, 2H, Ph—H), 7.13(t, J=8.4 Hz,
2H, Ph—H), 4.94(m, 1H, 0—C—H), 2. 12 ~2.09(m, 1H), 2.03 ~1.85(m, 1H), 1.68 ~1.65(m,
2H), 1.50 ~1.43(m, 2H), 1.18 ~0.94(m, 3H), 0.88(d, J=7.2 Hz, 6H), 0.81(d, J=9.8 Hz,
3H); "C NMR(300 MHz, CDCL,), §: 184.76, 168.34, 158. 12, 132.74(2C), 129.07, 116.30(2C),
76.90, 46.78, 40.53, 33.99, 31.46, 26.14, 23.32, 21. 83, 20.41(2C).

Xof FH AR T 2 Y Ar BB (2h) S & L EA, 722 70% , m.p. 55 ~56 C, [a]} = -38.7°
(¢ 0.51, CHCL, H#H]) 3 IR(KBr) , #/cm™'; 2955, 2870, 1728 (fil C=0), 1677(F§ C=0), 1599,
1511, 1458, 1309, 1209, 1166, 839; 'H NMR (300 MHz, CDCl,), &: 7.96(d, J = 6.6 Hz, 2H,
Ph—H), 6.97(d, J=6.9 Hz, 2H, Ph—H) , 4.97(m, 1H, 0—C—H), 3.88(s, 3H), 2.19 ~2.15(m,
1H), 1.96(m, 1H), 1.74 ~1.71(m, 2H), 1.56 ~1.52(m, 2H), 1.24 ~1.05(m, 3H), 0.94(d, J =
6.6 Hz, 6H), 0.84(d, J=6.6 Hz, 3H); “C NMR (300 MHz, CDCL,), &; 185.29, 164.94, 164.21,
132.37(2C), 125.61, 114.25(2C), 76.66, 55.60, 46.83, 40.64, 34.08, 31.53, 26.16, 23.37,
21.95, 20.65(2C).

1.3 (2R)2-FE2-FEI-HERNRENELE3)N—MEHTE

7E 50 mL B A INA 5 mmol J5 5 £ % ¥ faf BEE . 50 mmol fifZEHE | 10 mmol = Z % S 5
mL S BE, FESEFE 36 ~72 h, F TLCRBLEL R 9: 1 B i Bt Al 22 £ BRI G 0 I3 W i
MR, RN SERUE, T 60 °C LA BEZE IO H, AR WOMBERS RIS, #7420 085, H V(A
i) : V(LR OTR) =9: VERIPENL, ARG, 1538 bR i,

(2R) -2-F83-2 FRIL-3 - SE TN R AT B (3a) o B IR A, = #686% , m. p. 84.6 ~85.8 C,
[a]® = -53.5°(c 0.28, W HHF); IR(KBr), #/ecm™': 3500 (O—H), 2956, 2872, 1731
(C=0), 1562, 1493, 1450, 1378, 1272, 1231, 736, 698; 'H NMR (300 MHz, CDCl,), &: 7.97 ~
7.36(m, 5SH, Ph—H), 5.33(d, J=13.9 Hz, 1H), 4.85(m, 1H, O0—C—H), 4.73(d, J=13.9 Hz,
1H), 2.02(s, 1H, 0—H), 1.72 ~1.69(m, 3H), 1.44 ~1.38(m, 3H), 1.03 ~0.90(m, 2H), 0. 86
(d, J=6.5 Hz, 6H), 0.74(d, J=6.8 Hz, 3H), 0.53(d, J=6.8 Hz, 1H); "C NMR (300 MHz,
CDCL,), 8. 171.40, 136.67, 129.04, 128.70 (2C), 125.21 (2C), 80.52, 78.22, 76.07, 47.21,
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40.70, 34.07, 31.42, 25.66, 22.87, 20.69, 15.46(2C) ; MS(FAB), m/z: 349(M*, 20), 331 (M* -
H,0, 100) ; JCE/IH (% , C H,NO, 7HHAH) : € 65.40(65.32), H7.78(7.79), N4.10(4.01).

(2R) 2-3 K2 - %o F -3 Rl KL N T AT T8 (3b) R I A, 72 66% , m. p. 45.4 ~46.5 °C
[a]® = -47.7°(c 0.42, WL A% #F); IR (KBr), #/cm™"; 3481 (O—H), 2957, 2873, 1732
(C=0), 1561, 1457, 1380, 1271, 1234, 1146, 836; '"H NMR (300 MHz, CDCl,), 6: 7.46(m, 2H,
Ph—H), 7.20(d, J=7.2 Hz, 2H, Ph—H), 5.32(d, J=14.0 Hz, 1H), 4.85(m, 1H, 0—C—H),
4.69(t, J=14.0 Hz, 1H), 2.36(s, 3H, —CH,), 2.10(s, 1H, O—H), 1.71(m, 3H), 1.45(m,
3H), 1.09 ~0.99(m, 2H), 0.90(d, J=6.5 Hz, 6H), 0.80(d, J=7.9 Hz, 3H), 0.56(d, J=6.6 Hz,
1H); "C NMR(300 MHz, CDCl,), &; 171.56, 138.99, 133.92, 129.45(2C), 125.14(2C), 80.51,
78.04, 75.91, 47.17, 40.05, 34.05, 31.41, 25.61, 22.85, 21.88, 20.72, 15.50(2C); MS(FAB),
m/z: 363(M*, 18), 345(M* - H,0, 100); JTLE M (%, C,yHyNOs iH5AH) . C 66.12(66.09),
H7.98(8.04), N3.91(3.85).

(2R) -5 K2 X 2 I3 B KL P R AT TR (3¢ ) M A AR, P23 62% , m. p. 89.7 ~90.9 °C
[a]®=-50.0°(c 0.60, PNHEANEH); IR (KBr), #/em™'; 3497 (O—H), 2956, 2872, 1731
(C=0), 1560, 1510, 1457, 1381, 1274, 1235, 1145, 829; '"H NMR (300 MHz, CDCl,), &; 7.48(m,
2H, Ph—H), 7.21(t, J=4.3 Hz, 2H, Ph—H), 5.35(d, J=13.9 Hz, 1H), 4.84(m, 1H, 0—C—H) ,
4.73(d, J=13.9 Hz, 1H), 2.66(q, J=7.2 Hz, 2H), 2.12(s, 1H, O—H), 1.70 ~1.66(m, 3H),
1.46 ~1.42(m, 3H), 1.22(t, J=7.2 Hz, 3H, —CH,), 1.05 ~1.01(m, 2H), 0.92(d, J=6.4 Hz,
6H), 0.74(d, J=5.8 Hz, 3H), 0.53(d, J=6.5 Hz, 1H); “C NMR(300 MHz, CDCL,), &; 171. 64,
145.23, 134.33, 128.20(2C), 125.28 (2C), 80.52, 77.86, 75.89, 47.16, 40.05, 34.07, 31.41,
28.44,25.52, 22.84, 21.93, 20.70(2C), 15.47; MS(FAB), m/z; 377(M*, 14), 359(M* - H,O0,
100) ; JCEHT(% , CpHyNO, TH5EMH) . C 66.64(66.82), H 8.32(8.28), N 3.80(3.71).

(2R) -2-F2 B2 5 PN BL-3-fif L DA TR vy o i P (3d) S E @ REBR WA, 7% 60% , [} =
—-50.7°(c 0.44, NE-AEEH]) ; IR(KBr), #/ecm ™" 3480(0—H) , 2958, 2871, 1730(C=0), 1562,
1457, 1417, 1378, 1269, 1228, 1141, 840; "H NMR (300 MHz, CDCl,), 6: 7.49(m, 2H, Ph—H),
7.25(m, 2H, Ph—H), 5.37(d, J=13.8 Hz, 1H), 4.84(m, 1H, O—C—H), 4.75(d, J=13.8 Hz,
1H), 2.92(h, J=6.6 Hz, 1H), 2.12(s, 1H, O—H), 1.69 ~1.67(m, 3H), 1.48 ~1.36(m, 3H),
1.24(d, J=6.6 Hz, 6H), 1.07 ~1.02(m, 2H), 0.92(d, J=6.3 Hz, 6H), 0.73(d, J=4.3 Hz, 3H),
0.51(d, J=6.6 Hz, 1H); "C NMR (300 MHz, CDCL,), &: 171.67, 149.84, 134.47, 126.69(2C),
125.25(2C), 80.50, 77.85, 75.84, 47.18, 40.07, 34.07, 31.42, 25.50, 23.81, 22.83, 21.87,
20.71(2C), 15.47(2C); MS(FAB), m/z: 391 (M*, 10), 373(M* - H,0, 100); JCE ¥ (%,
C,,H,,NO, 15ME) . C 67.38(67.49), H8.42(8.50), N 3.51(3.58).

(2R) -2-F2HE-2-%F SR k-3 -iF B PN I W 17 B AR (3e) IR B (O RIR AR, 77 % 87% , [} =
—45.7°(¢ 0.43, FHERD) ; IR(KBr) , #/em ™" 3480( O—H) , 2959, 2873, 1736(C=0), 1563,
1480, 1455, 1375, 1229, 1144, 833; "H NMR(300 MHz, CDCl,), 6: 7.52(m, 2H, Ph—H) , 7.33(d,
J=6.5Hz, 2H, Ph—H), 5.28(d, J=15.0 Hz, 1H), 4.82(m, 1H, 0—C—H) , 4.64(d, J=15.0 Hz,
1H), 2.03(s, 1H, O—H), 1.67 ~1.64(m, 3H), 1.48 ~1.40(m, 3H), 1.02 ~ 0.95(m, 2H), 0. 87
(d, J=5.5 Hz, 6H), 0.77(d, J=6.4 Hz, 3H), 0.54(d, J=6.5 Hz, 1H); “C NMR (300 MHz,
CDCL), &: 171.00, 135.60, 135.50, 128.79 (2C), 126.83 (2C), 80.27, 78.30, 75.69, 47.10,
39.99, 33.97, 31.37, 25.70, 22.81, 21.87, 20.65(2C) ; MS(FAB) , m/z: 383(M*, 29), 385[ (M +
2)*, 107, 365(M* - H,0, 100); JLEH (%, C, H, CINO, IH ). C 59.51(59.45), H 6.88
(6.83), N3.69(3.65).

(2R) -2-F2FE2-FHRIEIEL 3 A FE P BR W AT B8R (36) N A A FRIRIR, 72 84% , [l = —41.4°
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Ik

(¢ 0.49, NER-AEEF]) 3 IR(KBr), #/cm ™' : 3473(0—H), 2958, 2870, 1734(C = 0), 1561, 1488,
1455, 1377, 1228, 1142, 831; "H NMR(300 MHz, CDCl,), §: 7.49 ~7.20(m, 4H, Ph—H) , 5.28(d,
J=14.2 Hz, 1H), 4.81(m, 1H, O—C—H), 4.65(d, J=14.2 Hz, 1H), 2.06 (s, 1H, O—H)
1.86~1.68(m, 3H), 1.49 ~1.41(m, 3H), 1.07 ~0.96(m, 2H), 0.88(d, J=6.2 Hz, 6H), 0. 77(d,
J=6.6 Hz, 3H), 0.55(d, J=6.4 Hz, 1H) ; “C NMR(300 MHz, CDCL,), &: 170.94, 135. 84, 131. 81
(2C), 127.17(2C), 123.40, 80.21, 78.38, 75.77, 47.11, 40.01, 33.99, 31.39, 25.74, 22.84,
21.94,20.71(2C) ; MS(FAB), m/z; 429(M"*, 26), 427[ (M+2) ", 25], 411(M* - H,0, 100), 409
(98); TLEMT (%, CyH,BrNO, T15H) : C 53.33(53.28), H6.20(6.12), N 3.20(3.27).

(2R) -2-F2 K2 -%of H A R -3 - Bk P4 TR W47 i T (3h) SR (L A, 72 % 75% , m. p. 91.5 ~
93.2 °C, [a]} = =50.0°(c0.44, A% ; IR(KBr) , #/em™": 3509( 0—H) , 2957, 2871, 1729
(C=0), 1609, 1559, 1511, 1466, 1376, 1256, 1181, 1145, 839; 'H NMR (300 MHz, CDCL,), &:
7.52~7.45(m, 2H, Ph—H), 6.92 ~6.88(q, J=3.9 Hz, 2H, Ph—H), 5.28(d, J=14.1 Hz, 1H),
4.83(m, 1H, 0—C—H), 4.67(d, J=15.0 Hz, 1H), 3.80(s, 3H, O—CH,), 2.08(s, 1H, O—H),
1.76 ~1.69(m, 3H), 1.49 ~1.37(m, 3H), 1.08 ~0.96(m, 2H), 0.86(d, J=6.0 Hz, 6H) , 0.77(d,
J=6.9 Hz, 3H), 0.56(d, J=6.6 Hz, 1H); "C NMR(300 MHz, CDCl,), &: 171. 58, 160.07, 128. 76,
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Synthesis and Asymmetric Henry Reaction of Menthyl Arylglyoxylate

XIANG Ji—Mingl’ ?, LI Bao-Lin'"
(1. School of Chemisiry and Materials Science, Key Laboratory of Medicinal Plant Resource &
Natural Pharmaceutical Chemistry of Ministry of Education, Shaanxi Normal University, Xi'an 710062, China;
2. Department of Chemistry and Chemical Engineering, Ankang University, Ankang 725000, China)

Abstract In the presence of titanium( IV ) tetraethoxide, eight chiral menthyl arylglyoxylates were prepared
by transesterification of ethyl arylglyoxylates and the natural (1R,2S,5R)-( — ) -menthol. Seven new menthyl
(2R) 2-hydroxy-2-aryl-3-nitropropionates were synthesized by the Henry reaction of menthyl arlglyoxylates and
nitromethane. The structures of the products were characterized by IR, '"H NMR, “C NMR spectroscopy, MS
and elemental analysis. The diastereoselectivities were analyzed by HPLC with chiral column. The diastereo-
meric excess(d. e. ) of the condensation reactions were between 46. 5% —64. 2% , achieve diastereoselectivi-
ties control to the structure.

Keywords  «-Arylketoester; L-Menthol; Transesterification; Asymmetric Henry reaction
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