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1.2.2 whokIF[1,2-c][1,3] K HEE-6-B(3a~3)) B4 750 mL oK =W EEH A 2 mmol 4-

FRIL-NRBE[ 1,3 ] AR I WEE 2 (2a ~2d) , SRJIGIA 2.5 mmol #54E (2a ~2d), 7EHEFE Rk 2.5
mmol BF; + OEt,. ZEZR FHEFE 30 min /5, JIA 50 mL 0.5 mol/L NaHCO, . s HAHLZ, H 50
mL KPR SE IICKBR R A T4, DR TR, IR v , A% B ) PR BT (3B i )2 615 40 5
[V(ATMEE): V(NER) =10:1 ~ 8: 1152774 endo-3a ~3j Hl exo-3a ~3j. FHAhEE 2R 2 s 45 5.
FEMIIN A B P AR AL RE L2 1, "H NMR, “C NMR 1 MS $E51] T2 2.

Table 1 Physical properties of quino[1,2-c ][ 1,3 ]benzoxazin-6-one

Product ) Elemental anal. (% , Caled. )
Compd. . ) 5 . m.p./C  Yield(% ) .
R, R R R- R C H N
endo-3a H, H H H Ph 156—157 63 80.67(80.71) 5.28(5.23) 4.22(4.28)
exo-3a H, H H H Ph Dense oil 30 80.64(80.71) 5.32(5.23) 4.23(4.28)
endo-3b H, H H CHj4 Ph 188—189 70 80.87(80.92) 5.68(5.61) 4.04(4.10)
exo-3b H, H H CH4 Ph 146—147 25 80.85(80.92) 5.65(5.61) 4.02(4.10)
endo-3c H, H CH4 H p-MeOCgH, 165—166 52 77.63(77.61) 5.65(5.70) 3.71(3.77)
exo-3¢ H, H CHj4 H p-MeOCgH, 131—132 33 77.54(77.61) 5.62(5.70) 3.74(3.77)
endo-3d H, H —CH,C¢H,— H 184—185 68 81.46(81.40) 4.98(5.05) 4.09(4.13)
exo-3d H, H —CH,C¢H,— H 137—138 25 81.37(81.40) 5.10(5.05) 4.06(4.13)
endo-3e CH;, H H H Ph 148—149 67 80.92(80.85) 5.65(5.61) 4.07(4.10)
endo-3f CH;, H CH,; H p-MeOCH, 122—123 52 77.83(77.90) 6.08(6.01) 3.61(3.63)
exo-3f CH;, H CH4 H p-MeOCgH, Dense oil 28 77.83(77.90) 6.05(6.01) 3.54(3.63)
endo-3g Br, H H Ph CHj4 144—145 62 65.71(65.73) 4.38(4.32) 3.31(3.33)
endo-3h Br, H —CH,C¢H,— H 218—220 68 66.01(66.04) 3.93(3.86) 3.37(3.35)
endo-3i (—CH=CH—), H H Ph 177—178 56 82.71(82.74) 5.12(5.07) 3.64(3.71)
exo-3i (—CH=CH—), H H Ph 119—120 37 82.68(82.74) 5.09(5.07) 3.68(3.71)
endo-3j (—CH=CH—), —CH,C¢H,— H 184—185 60 83.26(83.27) 4.96(4.92) 3.53(3.60)
exo-3j (—CH=CH—), —CH,C¢H,— H 137—138 31 83.22(83.27) 4.97(4.92) 3.57(3.60)
Table 2 '"H NMR, “C NMR and MS data of quino[1,2-c][1,3]benzoxazin-6-ones
Product 'H NMR, 8(CDCl;) B¢ NMR, 8(CDCly) MS(EI), m/z(% )
endo3a  2.33(t, IH, J=11.7 Hz, H3ax) , 2.63(ddd, 43.4(Cl13), 44.9(Cl4), 57.2(C12), 116.2 327(M~, 56), 312
IH, J=11.7, 7.8, 2.4 Hz, Hi3equ), 4.46 (C4), 120.0 (Clla), 124.5 (CH), 1253 (3), 298 (2), 248
(dd, 1H, J=11.4, 7.5 Hz, HI4), 4.92(d, (CH), 125.4 (CH), 125.9 (CH), 126.5 (9), 236(27), 208
1H, J=12.8 Hz, HI2), 6.96(d, 1H, J=8.1 (CH), 126.8(CH), 128.3(2C, C2"), 128.8  (100)
Hz, H1), 7.06—7.12(m, 2H), 7. 14—7.19 (2C, C3'), 129.3, 130.2, 132.5, 138.1
(m, 3H), 7.20—7.33 (m, 6H), 7.73 (d, (Cda), 144.7 (Cl’), 148.4 (C7a), 149.2
1H, J=8.1 Hz, H4) (C=0)

exo-3a 2.37(dd, 1H, J=13.5, 2.4 Hz, H13e), 2.64 39.9(C13), 41.7(Cl4), 52.1(C12), 116.1 327(M*, 24), 312
(dt, 1H, J=12.3, 2.4 He, Hi3a), 4.42(d, (C4), 120.8 (Clla), 124.5 (CH), 124.8 (13), 298(3), 249
IH, J=6.6 Hz, HI2), 4.81(dd, IH, J= (CH), 125(CH), 125.4(CH), 126.8(CH), (97), 236(5), 208
12.3, 2.4 He, H14), 6.94(d, 1H, J=7.2 126.9(CH), 128.4(2C, C2'), 128.8 (2C, (31), 91(100)
Hz, H1), 7.03—7.15(m, 5SH), 7.247—7.37 C3'), 129.2, 130.6, 130.7, 135.5 (C4a),
(m, 6H), 7.85(d, 1H, J=8.1 Hz, H4) 146.1(C1"), 149.4(C=0)

endo-3b 1.90( s, 3H, CHy), 2.26(dd, 1H, J=14.1, 29.8(CH,), 42.8(CI13), 51.7(Cl4), 549 341(M*, 44), 326
1.8 Hz, Hi3e), 2.54(t, 1H, J=13.5 Hz, (CI2), 116.2(C4), 119.9 (Clla), 124.5 (6), 296(2), 269
Hi3a), 4.95(dd, 1H, J=11.7, 1.8 Hz, (CH), 1255 (CH), 126.1 (CH), 126.3 (4), 250(34), 224
H12), 6.98(d, 1H, J=8.1 Hz, H1),7.06— (CH), 126.4(CH), 126.9(2C, C2'), 128.3 (70), 77(100)
7.20(m, 6H), 7.23—7.37 (m, 5H), 7.71 (2C, C3’), 129.2, 129.9, 137.3, 138.2
(d, 1H, J=8.4 Hz, H4) (Cl4a), 147.5(C1"), 148.7 (C7a), 148.9

(C=0)
exo-3b 1.85(s, 3H, CHy), 2.40—2.44 (m, 2H, 30.2(CH,), 42.3(CI3), 48.4(Cl4), 53.1 341(M~*, 8), 326

HI3), 4.65 (dd, 1H, J = 11.1, 4.2 Hz,
HI2), 6.84(d, 1H, J=7.5 Hz, Hl), 7.06
(t,2H, J=8.1 Hz), 7.13(d, 2H, J =8.4
Hz), 7.19—7.36(m, 7H), 7.83(d, 1H, J=
8.1 Hz, H4)

(C12), 116.0(C4), 121.2(Clla), 124.4
(CH), 124.8 (CH), 124.9 (CH), 125.5
(CH), 126.4(CH), 126.8(CH), 127.0(2C,
€2'), 128.5(2C, €3'), 129.0 (CH), 129.1
(CH), 132.8, 135.6, 146.5 (Cl'), 148.9
(C7a), 149.5(C=0)

(4), 262(8), 248
(8), 224(17), 141
(47),77(100)
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Product "H NMR, §(CDCl,) 3C NMR, 8(CDCly) MS(ED), m/z(%)

endo-3c¢ 0.88(d, J=7.2 Hz, 3H, CH;), 2.14—2.23 13.3(CH;), 44.6 (Cl4), 49.0(C13), 55.2 371(M*, 10), 342
(m, 1H, H13), 3.83(s, 3H, OCH;), 3.91 (OCH,), 55.5 (CI2), 113.9 (2C, C2'), (2), 327(1), 248
(d, 1H, J=11.1 Hz, Hl4), 4.39(d, 1H, 115.7, 118.9 (Clla), 124.3 (CH), 125.1 (7), 238(10), 167
J=10.5 Hz, HI2), 6.79(d, 2H, J=8.1 Hz, (CH), 125.4 (CH), 125.5 (CH), 126.4 (6),135(100)
H3'), 6.86(d, 1H, J=8.7 Hz, H1), 7.01— (CH), 129.0(CH), 129.3(2C, C3'), 131.8
7.24(m, 7H), 7.28—7.34 (m, 1H), 7.48 (CH), 137.5, 139.2, 149.1 ( C4'), 149.4
(d, 1H, J=8.4 Hz, H4) (C7a), 158.1(C=0)

exo-3c¢ 1.04(d, J=6.9 Hz, 3H, CH;), 2.21—2.28 16.3(CH;), 44.7(Cl4), 52.6 (C13), 54.9 371 (M*, 4), 342
(m, 1H, HI3), 3.79 (s, 3H, OCH;), 4.08 (OCH; ), 62.0 (Cl2), 113.8 (2C, C2'), (5),327(1), 263
(s, 1H, HI2), 4.90(s, IH, HI4), 6.76(d, 116.1(C4), 118.8 (Clla), 123.7 (CH), (23), 248 (97),
1H, J=7.5 Hz, Cl), 6,85(d, 2H, J=8.7 125.3(CH), 125.9(CH), 126.2(CH), 127.5 167(21), 135(100)
Hz, H3'), 6.94(d, 2H, J=8.7 Hz, H2'), (CH), 129.0(CH), 129.3(2C, C3’), 131.8
7.01—7.08 (m, 3H),7.13(t, J=8.1 Hz, (CH), 137.5, 139.2, 149.1 (Cl'), 149.4
1H), 7.23—7.33(m, 2H), 7.88(d, 1H, J= (C7a), 158.1(C=0)
8.4 Hz, H4)

endo-3d 2.84(dd, J=16.2,9.3 Hz, 1H, H14), 3.01 32.4(Cl4), 47.5(C19), 47.6 (C13), 59.4 339(M*, 30), 310
(dd, J=16.2,9.0 Hz, 1H, H14), 3.55(dq, (C12), 116.6 (C4), 119.0 (Clla), 125.0 (6), 233(34), 115
1H, J=9.3,3.3 Hz, H13),4.76(d, 1H, J=  (CH), 125.2 (CH), 125.4 (CH), 125.8 (15), 107(44), 84
9.3 Hz, H19), 5.08 (d, 1H, J =3.3 Hz, (CH), 126.6 (CH), 127.3 (CH), 129.0  (100)
HI2), 7.06—7.45(m, 10H), 7.60 (d, 1H, (CH), 129.6 (CH), 133.6, 137.9, 141.4,
J=8.7 Hz), 7.72(d, 1H, J=8.4 Hz, H4) 144.4(Cl8a) , 148.9(C7a), 149.0(C=0)

exo-3d 3.03—3.11(m, 2H, HI14), 3.13—3.26 (m, 34.3(Cl4), 46.9(C19), 47.0(CI3), 57.5 339(M*, 9), 310
1H, H13), 4.23(d, 1H, J=9.9 Hz, HI2), (CI2), 116.3(C4), 119.4 (Clla), 124.1 (2), 233(8), 224
4.54(d, 1H, J=6.0 Hz, H19), 6.98(d, J= (CH), 124.9 (CH), 125.8 (CH), 126.1 (31), 150 (71),
8.4 Hz, 1H, H1), 7.22—7.27 (m, 2H), (CH), 126.6 (CH), 126.8 (CH), 126.9 121(100)
7.30—7.38(m, 3H), 7.42—7.48 (m, 2H), (CH), 127.3 (CH), 127.5 (CH), 129.3

7.52—7.60(m, 2H)

(CH), 130.5 (CH), 130.8, 137.9, 140.2,
142.9, 149.0(C7a) , 149.9(C=0)

2 HRSHE
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A F AR PN (2d) B9 R ERAE R, —BILor B e sl e . s ekt 1,2-¢ ][ 1,3 ] 43F
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T=294(2) K, &H# P1, Z=2, u(Mo Ka) =
71073 nm~', 260, =25.50°, 3094 & HF R, =
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Fig.1 Molecular structure of endo-3a
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¥y, BRBECZEAE , PRI AT H12 F1 H14 2R, X B NOE 13 35E .
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% Diels-Alder IV, A MEMATF[1,2-¢][ 1,3 ] R IFHEER-6- (3a).
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Scheme 2 Reaction mechanism for the production of compound 3a
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Synthesis of Quino[1,2-c |[ 1,3 | benzoxazin-6-ones by | 4 +2 | Reaction
of [ 1,3 |Benzoxazin-2-onium Ions with Olefins

WANG Jun-Pu, ZHANG Wei" , HUANG Li-Min
(State Key Laboratory of Applied Organic Chemisiry, Lanzhou University, Lanzhou 730000, China)

Abstract The N-acyliminium cations are powerful intermediates in the construction of nitrogen-containing
heterocycles. They are much more reactive than iminium cations in both intramolecular cyclizations and inter-
molecular cycloadditions. In this paper, a new and efficient route for the synthesis of quino[1,2-¢][1,3]
benzoxazin-6-ones (3a—3h) and quino[ 1,2-c][ 1,3 Jnaphthoxazin-6-ones (3i—3j) was developed via Diels-
Alder reaction of N-acyliminium cations with olefins (2a—2d) in moderate and good yields at an ambient tem-
perature. The N-acyliminium cations, N-phenyl[ 1,3 ]benzoxazin-2-onium ion and N-phenyl[ 1,3 ]Jnaphthoxa-
zin-2-onium ion, are easily prepared by BF, + OEL, catalyzed dehydroxylation of 4-hydroxy-3-phenyl[ 1,3 ]
benzoxazin-2-ones (1la—1c) and 4-hydroxy-3-phenyl[ 1,3 ] naphthoxazin-2-one(1d).

Keywords Quino[1,2-c][1,3 ] benzoxazin-6-one; 4-Hydroxy-N-phenyl[ 1,3 ] benzoxazin-2-one; N-acyli-
minium cation
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