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Abstract 5-Methoxyphenanthridin-6(5H)-ones reacted with aryl Grignard reagents to afford phenanthridine compounds. The
method has the advantages of mild reaction conditions with good yields and provides a new synthetic procedure for the phe-
nanthridine derivatives. However, the products were phenanthridin-6(5H)-ones when alkyl magnesium bromide reacted with

5-methoxyphenanthridin-6(5H)-ones.
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SH—J7TH, N-HRe-N-H & FL WL (Weinreb  BEi%) 2
— KA EE IR AR A, X R S I B
AN, e H & B PRI Grignard F) 5N A A%
=4 s W AN A B, H AT, Weinreb BEfZ CU 8% 12 W
TV 2 KR K 2 5y 1 (0 A e 2 JRA ]/
A I50%F Weinreb BEE 1) SN LR TT T — R AIWF5T
TAE. T HE— DR N-H - N- F A I e 1) 7 i,
¥ ReAEANA R TINH, RITEH S Weinreb BEf
SER AU 5-FAURESENE -6(SH)-I 4 k), A S5 IS
RN, Ay B AN A 4. (R FRATT RN
5-FA L AR BE -6(SH) -l Ak A 0 55 05 e B 77 s o
RN =) T2 6-UR I FERE AW, AP A5
IR A ) (Scheme 1), BT 3EmE b G40 — LR 8K
PRI 214 A BB Ak, DR AR SCHROE —F e 5-
A S 3R -6(SH)- B 4k 540 55 4% IR & IR mE AL &

Received October 15, 2013; revised December 10, 213; published online January 15, 2014.
Project supported by the National Natural Science Foundation of China (No. 21062016).

[ 5 SRR HE 4 (No. 21062016) % B 33 H .

962 http://sioc-journal.cn/

A ©2014 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2014, 34, 962~967



Chinese Journal of Organic Chemistry

WIrE 7 ik
o)
X R3
R1‘7/ H
N~ocH,
R2

(Not formed)

R3
— Xr N
1 R
%
3 R?
(Formed)
Scheme 1

1 GRE5VHE
1.1 RMEFHRIMTL

FATE K 5-HEFEIEE-6(5SH)-Hi(1a) (1 equiv.)
FIYRIK(2a) (1.2 equiv.)H R FRIC BRI, 7 THF
WA S RE. TLC W W 45 W s, 152 7 JERgfl
G 3a (14%7 = R)FLEH) 4a (57%7 %) (Scheme 2).
RIGRATUALAEY) 3a 15 BAR, KON PR
VAT S Nt 25 2 PR AT T 04k, 45 381 1-3% 1.

Br O
Mg ©/MgBr 1a CHs
e —
2a Sclupl\t/ent Solvent/Temp.
® .
! l
+
O CHs CHs
3a 4a

Scheme 2

H# 1 1 Entries 1~8 ¥R v LLE L, i 5-H
S E E -6(5H)- i (1a) R A (22) (194 52 (1 & LL 3K,
WA 3a (17 B W T, G 4a K77 FAMT R R
1 1a fl 2a )R LLIG K2 1 2 S B, A 3a 1)
PN IAF 75%, TLC Bon A IR 4a R k2L
2a [, L&Y 3a (177 RBEAT W W T .

FHZ 1 7 Entries 9~ 12 W3 ol LUA 1, 75 Sk
LA4- NI, T RINVJEY AL, EY)
3a PR E R VAR R A 2T DY &R (THF)
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Table 1 The results of optimization of the reaction conditions

Molar ratio . Yield®/%
Entry Solvent of 1a/2a Temp./ Cﬂ
1 THF 1:1.2 r.t. 14 57
2 THF 1:2.0 r.t. 39 30
3 THF 1:25 r.t. 52 15
4 THF 1:3.0 r.t. 56 13
5 THF 1:35 r.t. 65 13
6 THF 1:4.0 r.t. 69 11
7 THF 1:5.0 r.t. 75  Trace
8 THF 1:6.0 r.t. 73  Trace
9 Et,0 1:5.0 r.t. 20  Trace
10 1,4-Dioxane 1:5.0 r.t. — —
11 Et,O/THF 1:5.0 r.t. 32 Trace
12 1,4-Dioxane/THF 1:5.0 r.t. 40 5
13 THF 1:5.0 35 60 Trace
14 THF 1:5.0 45 59  Trace
15 THF 1:5.0 60 36 24
16 THF 1:5.0 0 trace Trace

© 2014 Chinese Chemical Society & SIOC, CAS

“Reaction conditions: 1a (0.04 mmol), solvent (4 mL), 12 h; ® isolated yield.

B 2a, FE53 BINE] ZBEAN 1,4- 58N H 4 i)
% FCARF , SONIEPE AR ARLE. T a6, SO il 5t
I S W A5 — 52 520 (Entries 13~16). 24 ) MR ETH &,
&Y 3a 5= TR, MR NVEEFE] 0 CH, &
BRI A 3a.

g b, BRATIA R 2R R 3a IR SN 251 g RN
FES M, IR 12 h, 5004 DUERE, 1a FROR 14
SRR 105,

12 RNEYHRRE

15 BRSO A AET, BRATIS I S N ) e 2t A 7
THIRE(Eq. 1), RNMETRY T3 2.

o} o3
\-OCHs

3
R1—‘/ R°MgBr R17‘\ SN

THF, r.t.

2
1 R 3 R2

R® = Ph, 4-CICgH,, 4-CH3CgHj, 2-thienyl

M 2 Hl T, SRR 5- AR B SERE-6(SH)-
] 5 R BL VR AR AN 4-GUR IR B . 4- R OR AL B
SN R AT DL AR B H bR A9 3 (TLC B iR
P EY 4 A, (HAERE BRI EAREE 1 SR A7
X VAT 5 $ 0 (Entries 1~7, 10~11). Z4H{CHE
R' W LTI, RIS B, AR
R Oy {1t e 73 AT s DU 0 HE A v RO SN EE . ol >4
R' N AL, A EIMAERE LAY 3d 10775015 90%
(Entry 4). 4 R' Jy LI, S e AEmEming 9 A1 LLeE 8 17
RAS )77 # = (Entries 2~ 3).
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Table 2 Reaction of 5-methoxyphenanthridin-6(5H)-ones with
aryl and 2-thienyl magnesium bromide

1 ) 3 Isolated

Entry R R R Product yield/%
1 H CH; Ph 3a 75
2 8CH; CH; Ph 3b 62
3 9-CH; CH; Ph 3¢ 76
4 9-OCH; CH; Ph 3d 90
5 H H Ph 3e 83
6 9-Cl CH; Ph 3f 54
7 O9F CH; Ph 3g 45
8 9-Cl CH; 2-Thienyl 3h 38
9 H H 2-Thienyl 3i 50
10 9-OCH; CH;  4-CIC4H, 3j 56
11 9-CH; CH; 4-CHyCH, 3k 67

“Reaction conditions: 1 (0.04 mmol), aryl bromide (0.2 mmol), magnesium
(0.2 mmol), THF (4 mL), 12~14 h.

Ti4b, 5- A FEAENE-6(5H)- i 15 WEW; AL BRI I
AR AT DR 45 20 SERE RS, AHR O = 2 B k%
{K(Entries 8~9).

TEREF BATTE I, 24 5- AL FERE-6(5H)- i1t
E 5 BRI R I e R, SRR L
IE TSR, = TR R R N 454 R
NI, 7B ) SR S-SR SERE B 0 AU |
(1) F AR B 25 S5 SR RE B 5 4, A% BRI P e 3
HEA A= 4 (Eq. 2), V4RI 3. il
I TLC il m] FnA R = AAY) 3 Ak
o} o)

_OCH;
R~ P \ R3MgBr
" THF, r.t. "
1 4
R® = CH3CH,, n-Bu, i-Bu

R1}7\ NH
= (2)

R 3 5-PEILTENE-6(5H)-Hil 5 Kt B AL B i s S 45 2 ¢
Table 3 Reaction of 5-methoxyphenanthridin-6(5H)-ones with
alkyl magnesium bromide

1 ) 3 Isolated

Entry R R R Product yield/%
1 H CH; i-Bu 4a 73
2 8CH; CH; i-Bu 4b 81
3  9-CH; CH; i-Bu 4c 80
4 H H i-Bu 4d 65
5 9-Cl CH; i-Bu 4e 56
6 9-F CH; i-Bu 4f 52
7 9-CF; CH; i-Bu 4g 43
8 8CH; CH; CH,CH, 4b 42
9 8CH; CH; nBu 4b 53

“Reaction conditions: 1 (0.04 mmol), alkyl bromide (0.2 mmol), magnesium
(0.2 mmol), THF (4 mL), 12~14 h.
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H 4 SCHR[14] 7] 411, Weinreb B AE smBs/E 1 R, wf
KA B2 WBREAR N N-FRIEEERE. 4 BESEAS IR S
5-H AL IERE -6(SH)-Fith &9 ) NI, ARt &9 4
ERAEY 1 RA R NG )74, 3% Rk b e A
FCGAR T 114 B0 Fa Ar bb 2R R B 2 B [ A R 7] 1) 47 rL iy B
b, ARITRNEY 4 AT —PRNAEE
3.

2 it

RICRIH 5-HV A L SR e -6(S H)- i 2 JLAT A R 05
TR RN, &R T — RAVAERERTAD, HHR RN
FAFHAT T AT IE, 38 T BAEm RN A A, &7k
ZAFIRAN ., BRI, & BRI T —
Tk AHSE Y G 7 e BRI M I, A3 TR IR
B oy o HU A I 25 5 (9 SR A 28 40 5.

3 KEES
3.1 {UE5KF

ZLAMETE(CA Alpha Centauri FI-IR {33, [H44K
M KBr Js v, WA SR O % g 3 e 1%
BRUKER PT jxf790425AM 400 MHz k%344
52, LLAARE i VE M A, TMS A W b R
QP-1000A GC-MS 5, EI J§; 53 38)0i%H] Bruker
APEX 11 {8 HLUIH A5 48 25 7 [ g i i G w2, EST
S RN FH AR A AN 5, R BERALIE. AW
la~1i $%MOSCER[15]. ik A, Hoealme o E= 5
Mratigh.

32 &Y 3a~-3iMEmH

T 50 mL T8 EORH, IANEERE (0.2 mmol),
RAE B P2SU5, BN 0.5 mL T THF %W, it
PE OB IRIR(ER 2-IRPEY) (0.2 mmol)SE AN 0.06
mL, FEMREINEA, JEE RS WRRRRGE 2 min, 7Rk
T 4 TR AR (R 2-TRBEW) ] THF Rk a, FE S 2180 A
BRI, B E RN RN SEA. RE, 4 3-FIE-S-
4 KL JEmE-6(5H)-Hll(1a) (0.04 mmol)f) THF W&, 2%
BN IR R NAR RS, SEBEE. TLC R .56 4
&, W RMNEESYTR I 5 mL WML R, Bk
10 min, ] 41 4EE(10 mL X 3)AL, 2 HANAH, H
ToKBR IR BT 4, 2R R G, WATHZ M V(4
BE) @ M(ZRCHE)=15 © 117 E1577Y) 3a.

3-HIAE-6-AETENE (3a): BB 4K, 7% 75%. m.p.
103~105 CCCERME" 107~108 C); 'H NMR (400
MHz, CDCl3) d: 8.66 (d, J=8.4 Hz, 1H), 8.50 (d, J=8.4
Hz, 1H), 8.10~8.02 (m, 2H), 7.83 (t, J=7.6 Hz, 1H), 7.73
(dd, J=8.0, 1.6 Hz, 2H), 7.60~7.48 (m, 5H), 2.60 (s, 3H);
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C NMR (101 MHz, CDCl;) d: 161.2, 143.9, 139.9, 139.0,
130.4, 129.9, 129.7, 128.8, 128.6, 128.6, 128.4, 126.6,
124.9, 122.0, 121.7, 121.4, 21.6; IR (KBr) v: 3064, 3023,
2923, 2853, 1616, 1563, 1481, 1450, 1362 cm'; MS (70
eV) m/z (%): 270 (M +1, 9), 269 (50), 268 (100), 133
(14), 71 (17), 57 (23).

3,8-  HUHE-6- R I AR HE (3b): VR B LMK, R
62%. '"H NMR (400 MHz, CDCl;) : 8.50 (d, J=8.0 Hz,
1H), 8.45~8.37 (m, 1H), 8.02 (s, 1H), 7.82 (s, 1H), 7.71
(d, J=7.2 Hz, 2H), 7.66~7.40 (m, 5H), 2.57 (s, 3H), 2.47
(s, 3H); *C NMR (101 MHz, CDCl;) §: 160.9, 143.6,
140.1, 138.4, 136.5, 132.1, 129.8, 129.7, 128.5, 128.5,
128.3, 128.2, 128.1, 125.0, 121.9, 121.5, 21.6, 21.5; IR
(KBr) v: 3056, 3026, 2920, 2858, 1620, 1560, 1479, 1449,
1363 cm'; HRMS calced for Co HisN (M*+1) 284.1434,
found 284.1439.

3,9- "L -6- R IEENE Be): VR A, PR
76%. '"H NMR (400 MHz, CDCl5) &: 8.40 (s, 1H), 8.29 (s,
1H), 7.98 (s, 1H), 7.93 (d, J=8.4 Hz, 1H), 7.73~7.68 (m,
2H), 7.56~7.44 (m, 4H), 7.34 (d, J=7.2 Hz, 1H), 2.52 (s,
3H), 2.47 (s, 3H); °C NMR (101 MHz, CDCI3) J: 160.0,
142.8, 140.5, 140.1, 138.2, 136.0, 133.3, 130.1, 129.7,
128.6, 128.3, 128.2, 128.1, 123.1, 121.9, 121.5, 20.3, 20.0;
IR (KBr) v: 3058, 3026, 2921, 2860, 1618, 1563, 1493,
1450, 1363 cm'; HRMS caled for CyH;sN (M*+1)
284.1434, found 284.1432.

3-FJE-6- 2R JE-9- FHA JE ENE (3d): LAk, =%
90%. 'H NMR (400 MHz, CDCl;) : 8.39 (d, J=8.0 Hz,
1H), 7.97 (dd, J=18.8, 9.6 Hz, 3H), 7.70 (d, J=6.4 Hz,
2H), 7.55~7.44 (m, 4H), 7.15 (d, J=9.0 Hz, 1H), 4.03 (d,
J=1.6 Hz, 3H), 2.58 (s, 3H); >°C NMR (101 MHz, CDCl;)
5: 161.2, 144.3, 140.0, 139.0, 135.6, 130.8, 129.8, 129.6,
128.5, 128.3, 128.1, 121.7, 121.2, 119.9, 116.8, 102.6,
55.5, 21.5; IR (KBr) v: 3054, 3014, 2925, 2853, 1614,
1577, 1496, 1456, 1372 cm'; HRMS caled for CyH sNO
(M"+1) 300.1383, found 300.1386.

6- A HETERE(3e): HEEE, 72 83%. m.p. 102~
104 COCHRE 103.5~104.5 “C); 'H NMR (400 MHz,
CDCl;) 0: 8.62 (d, J=8.3 Hz, 1H), 8.54 (d, J=7.0 Hz,
1H), 8.19 (d, J=8.2 Hz, 1H), 8.04 (d, J=8.2 Hz, 1H), 7.78
(t, J=7.6 Hz, 1H), 7.73~7.66 (m, 3H), 7.65~7.59 (m,
1H), 7.57~7.43 (m, 4H); *C NMR (101 MHz, CDCl;) §:
1612, 143.8, 139.8, 133.4, 130.5, 130.3, 129.7, 128.9,
128.8, 128.7, 128.4, 127.1, 126.9, 125.2, 123.7, 122.1,
121.9; IR (KBr) v: 3066, 3014, 2925, 2852, 1611, 1562,
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1522, 1456, 1359 cm '; MS (70 eV) m/z (%): 256 (M"+1,
9), 255 (50), 254 (100), 253(19), 127 (12), 44 (3).

3-H 3 -6- 2R I -9- G AE e (30): R B (A [ A, 7R
54%. m.p. 117~119 “C; '"H NMR (400 MHz, CDCL;) ¢:
8.56 (d, J=1.6 Hz, 1H), 8.20 (s, 1H), 8.03~7.96 (m, 2H),
7.70~7.66 (m, 2H), 7.57~7.46 (m, 5H), 2.48 (s, 3H); "°C
NMR (101 MHz, CDCly) 0: 159.7, 143.0, 139.6, 139.2,
136.7, 134.4, 130.4, 130.3, 129.7, 129.6, 128.7, 128.4,
127.0, 123.2, 121.9, 121.6, 20.3; IR (KBr) v: 3058, 3026,
2943, 2855, 1602, 1565, 1481, 1453, 1361 cm'; HRMS
caled for CooHsCIN (M ™+ 1) 304.0888, found 304.0886.

3-FHk-6-TRL-9- B AENE (3g): AEE, =% 45%.
m.p. 133~136 °C; '"HNMR (400 MHz, CDCl) 6: 8.50 (d,
J=8.8 Hz, 1H), 8.43 (d, J=8.4 Hz, 1H), 8.21 (d, J=2.0
Hz, 1H), 8.03 (s, 1H), 7.90 (dd, J=8.8, 2.0 Hz, 1H), 7.70
(dd, J=17.6, 1.6 Hz, 2H), 7.61~7.48 (m, 4H), 2.59 (s, 3H);
C NMR (101 MHz, CDCl;) d: 160.0, 143.8, 139.5, 139.2,
133.6, 132.2, 131.0, 130.0, 129.6, 129.1, 128.9, 128.5,
126.2, 123.9, 121.5, 120.8, 120.6, 109.7, 21.5; IR (KBr) v:
3052, 3018, 2925, 2853, 1619, 1581, 1492, 1458, 1366
em'; HRMS caled for CyH;sFN (M4 1) 288.1183,
found 288.1187.

3- P KE-6-(2-WE W) )-9- S AERE (3h): 2 (0 [l 44, j= 3%
38%. m.p. 157~159 ‘C; 'H NMR (400 MHz, CDCL;) o:
8.55 (d, J=1.6 Hz, 1H), 8.44 (d, J=8.8 Hz, 1H), 8.17 (s,
1H), 7.95 (s, 1H), 7.66~7.42 (m, 4H), 7.22 (dd, J=5.2,
3.6 Hz, 1H), 2.48 (s, 3H); °C NMR (101 MHz, CDCL) ¢:
152.5, 142.9, 142.5, 139.3, 136.9, 136.8, 134.7, 130.2,
129.7, 128.9, 127.8, 127.3, 122.8, 121.9, 121.8, 120.5,
20.4; IR (KBr) v: 3072, 2922, 2857, 1601, 1558, 1481,
1431, 1361, 1235 cm'; HRMS caled for CsH,;CINS
(M"*+1) 310.0452, found 310.0456.

6-(2-BEWN)—FERE(3): B A A, 7 50%. m.p.
92~94 °C; "H NMR (400 MHz, CDCl;) ¢: 8.70 (d, J=8.4
Hz, 1H), 8.58 (dd, J=8.0, 4.0 Hz, 2H), 8.21 (d, J=8.0 Hz,
1H), 7.88 (t, J=7.6 Hz, 1H), 7.78~7.62 (m, 4H), 7.57 (d,
J=5.2 Hz, 1H), 7.24 (dd, J=5.6, 4.8 Hz, 1H); °C NMR
(101 MHz, CDCly) §: 154.1, 143.8, 142.6, 133.7, 130.6,
130.3, 129.2, 128.9, 128.1, 127.9, 127.4, 127.3, 127.0,
124.8, 123.6, 122.4, 121.9; IR (KBr) v: 3072, 2925, 2852,
1605, 1561, 1481, 1429, 1359, 1216 cm™'; HRMS calcd for
CisH,NS (M*+1) 262.0685, found 262.0688.

3-FIE-6-(4-50K)-9- AL JE e (3)): (It fil 4, 7=
% 56%. m.p. 161~162 “C; '"H NMR (400 MHz, CDCl;)
5: 8.39 (d, J=8.6 Hz, 1H), 7.94 (t, J=12.6 Hz, 3H), 7.65

http://sioc-journal.cn/ 965
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(d, J=8.0 Hz, 2H), 7.49 (dd, J=15.2, 8.4 Hz, 3H), 7.16
(d, J=9.0 Hz, 1H), 4.03 (s, 3H), 2.58 (s, 3H); *C NMR
(101 MHz, CDCl3) 8: 161.3, 159.4, 144.3, 139.2, 138.5,
135.7, 134.7, 131.1, 130.3, 129.8, 128.5, 128.3, 121.7,
121.3, 119.7, 116.9, 102.7, 55.5, 21.5; IR (KBr) v: 3058,
2920, 2860, 1610, 1558, 1490, 1452, 1361, 1226 cm ';
HRMS caled for CyH;,CINO (M*+1) 334.0993, found
334.0995.

3,9- HIAE-6-(4- WAL 2R FENE (3K): & v (A [E 44,
£ 67%. m.p. 85~86 ‘C; 'H NMR (400 MHz, CDCl;) 6:
8.43 (d, J=8.4 Hz, 1H), 8.38 (s, 1H), 8.03~7.94 (m, 2H),
7.61 (d, J=7.6 Hz, 2H), 7.45 (d, J=8.4 Hz, 1H), 7.34 (d,
J=6.8 Hz, 3H), 2.60 (s, 3H), 2.57 (s, 3H), 2.46 (s, 3H);
BC NMR (101 MHz, CDCLy) d: 161.1, 144.1, 140.6, 138.6,
138.3, 137.2, 133.6, 129.7, 129.6, 128.9, 128.7, 128.2,
123.1, 121.6, 121.5, 121.1, 22.1, 21.5, 21.3; IR (KBr) v:
3026, 2916, 2857, 1616, 1560, 1492, 1450, 1361, 1228
cm '; HRMS caled for CorHyN (M7 +1) 298.1590, found
298.1593.
3.3 kLAY 4a~4g WA

T— 50 mL T IR, IASEHE 0.2 mmol),
/MR, BB S, I 0.5 mL g THF
W, BiRE. RV AR T 4E(0.2 mmol) 56 FH & A
0.06 mL, FHHLIWR XN R NI, ¥ AR L.
PR A T THE ks, A S8 A
RN At R BRI AT K. R, ¥ 3-FEE-5-HIA
FAERE-6(5SH)-Hi(1a) (0.04 mmol)ff) THF #HZEME A
AR NARRT, iR TLC BN 5e 4, W
RSAREAYIHIIN S mL WA G, BE4E 10 min,
MR R0 mL X 3)AHL, 4 A HUAH, HJCKIRER
B, ZZZWAE, AT VCAmED) @ ML
LBiE)=2 1 1], B4 4a.

3-HIELERE-6(5H)-i(4a)': FAAREK, 2% 73%.
m.p.>250 ‘C; '"H NMR (400 MHz, DMSO-dy) J: 11.63
(s, 1H), 8.45 (d, J=8.0 Hz, 1H), 8.34~8.30 (m, 1H), 8.26
(d, J=8.0 Hz, 1H), 7.89~7.77 (m, 1H), 7.61 (t, J=7.6
Hz, 1H), 7.09 (d, J=8.0 Hz, 1H), 2.39 (s, 3H); *C NMR
(101 MHz, DMSO) d: 160.9, 139.3, 136.6, 134.3, 132.7,
127.4, 125.3, 123.5, 123.1, 122.3, 115.9, 115.2, 21.1; IR
(KBr) v: 3026, 1662, 1363 cm '; MS (70 eV) m/z (%): 210
(M" 41, 15), 209 (100), 208 (47), 180 (16), 152 (10),76
5).

3,8- I FEIEBE-6(SH)- B (4b)!'™): g (o [l 44, 7=
81%. m.p.>250 ‘C; '"H NMR (400 MHz, DMSO-d;) o:
11.56 (s, 1H), 8.32 (d, J=8.0 Hz, 1H), 8.20 (d, J=8.0 Hz,

966 http://sioc-journal.cn/
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1H), 8.11 (s, 1H), 7.64 (d, J=8.0 Hz, 1H), 7.15 (s, 1H),
7.06 (d, J=8.0 Hz, 1H), 2.47 (s, 3H), 2.38 (s, 3H); °C
NMR (101 MHz, DMSO-d;) d: 160.9, 138.8, 137.0, 136.2,
133.8, 131.9, 127.1, 125.2, 123.4, 122.8, 122.3, 115.8,
115.3, 21.1, 20.9; IR (KBr) v: 3026, 1667, 1360 cm™'; MS
(70 eV) m/z (%): 224 (M"+1, 8), 223 (37), 222 (15), 149
(13), 194 (3), 57 (100), 44 (68).

3,9- L SR -6(SH)- I (40) "™ [ (aE 44, =R
80%. m.p.>250 ‘C; '"H NMR (400 MHz, DMSO-d;) o:
11.52 (s, 1H), 8.21 (dd, J=19.2, 9.6 Hz, 4H), 7.41 (d, J=
8.0 Hz, 1H), 7.15 (s, 1H), 7.07 (d, J=8.0 Hz, 1H), 2.52 (s,
3H), 2.38 (s, 3H); C NMR (101 MHz, DMSO-d) o
160.9, 142.8, 139.2, 136.7, 134.3, 128.6, 127.4, 123.3,
123.0, 1222, 115.9, 1152, 21.5, 21; IR (KBr) v: 3027,
1666, 1363 cm™'; MS (70 eV) m/z (%): 224 (M'+1, 16),
223 (100), 222 (37), 194 (9), 149 (5), 57 (27), 44 (65).

A0 -6(SH)-T (4d): 118 [ R, 77 % 65%. m.p.
>250 COCHkE!" 308~310 °C); '"H NMR (400 MHz,
DMSO-dq) d: 11.72 (s, 1H), 8.52 (d, J=8.0 Hz, 1H), 8.38
(dd, J=18.8, 7.6 Hz, 2H), 7.87 (dd, J=11.2, 4.0 Hz, 1H),
7.66 (t, J=7.6 Hz, 1H), 7.51 (t, J=7.2 Hz, 1H), 7.40 (d,
J=8.0 Hz, 1H), 7.28 (t, J=7.6 Hz, 1H); °*C NMR (101
MHz, DMSO-dg) &: 160.7, 136.5, 134.2, 132.7, 129.5,
127.8, 127.4, 125.6, 123.2, 122.5, 122.2, 117.5, 116.1; IR
(KBr) v: 3043, 1662, 1366 cm '; MS (70 €V) m/z (%): 196
(M1, 14), 195 (100),194 (10), 57 (6), 44 (65).

3- I3 9-GUIENE -6(SH)- i (4e)™: [ a4, 7=
56%. m.p.>250 ‘C; 'H NMR (400 MHz, DMSO-d;) o:
11.69 (s, 1H), 8.52 (s, 1H), 8.28 (d, J=8.0 Hz, 2H), 7.62
(d, J=8.0 Hz, 1H), 7.15 (s, 1H), 7.08 (d, J=8.0 Hz, 1H),
2.39 (s, 3H); *C NMR (101 MHz, DMSO-d;) d: 160.2,
140.2, 138.1, 137.0, 136.1, 129.6, 127.4, 127.3, 123.9,
123.6, 122.0, 115.9, 114.2, 21.1; IR (KBr) v: 3027, 1668,
1360 cm '; MS (70 eV) m/z (%): 245 (M'+1, 33), 244
(28), 243 (100), 209 (17), 180 (10), 76 (7).

3- F 3 -0- % 3E e -6(SH)- I (4): 11 ([l 44, ;=%
52%. m.p.>250 ‘C; '"H NMR (400 MHz, DMSO-d;) o:
8.39 (d, J=8.0 Hz, 1H), 8.20 (d, J=8.0 Hz, 1H), 7.79 (t,
J=17.6 Hz, 1H), 7.57 (t, J=7.6 Hz, 1H), 7.13 (s, 1H), 7.04
(d, J=7.6 Hz, 1H), 2.35 (s, 3H); *C NMR (101 MHz,
DMSO-dg) d: 160.9, 139.3, 136.6, 134.3, 132.6, 130.8,
130.7, 127.4, 125.3, 123.7, 123.4, 123.1, 122.3, 115.9,
21.1; IR (KBr) v: 3024, 1663, 1361 cm'; HRMS calcd for
C4H; FNO (M"+1) 228.0819, found 228.0823.

3- 39— R F L e -6(SH)- i (4g): 11 (6 i &,
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P F 43%. m.p.>250 C; 'H NMR (400 MHz, DMSO-d;)
5: 11.83 (s, 1H), 8.74 (s, 1H), 8.41 (dd, J=25.2, 8.0 Hz,
2H), 7.86 (d, J=7.8 Hz, 1H), 7.20~7.01 (m, 2H), 2.37 (s,
3H); *C NMR (101 MHz, DMSO-d;) d: 160.0, 140, 5,
136.9, 134.9, 132.8, 132.5, 131.0, 128.9, 127.9, 123.9,
123.8, 123.7, 123.2, 119.8, 116.0, 114.4, 21.1; IR (KBr) v:
3028, 1667, 1361 cm™'; HRMS caled for C;sH;F;NO
(M*+1) 278.0787, found 278.0790.

4 B #1 8 (Supporting Information) & %= W) A% 1
FYREHE . TSR E P TRE, XEep R A] DL S AR
FIJ % 3 (http://sioc-journal.cn/)_|= N .
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