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Synthesis of Dihydrophenanthridines by Palladium-Catalyzed
[2+2+2] Cyclization Reactions
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(School of Chemistry and Chemical Engineering, Yancheng Institute of Technology, Yancheng 224051)

Abstract Phenanthridines are important core structures found in a variety of natural products and other biologically im-
portant molecules with a wide range of biological activities and applications, including antibacterial and anticancer agents. A
practical and efficient domino method for the preparation of dihydrophenanthridines from diynes and aryl halides is developed
via palladium-catalyzed [2-+2+2] cycloaddition reactions. All new products were fully characterized by IR, '"H NMR, "*C
NMR and high-resolution mass spectrometry. The molecular structure of 1-(7,12-diphenyl-5-tosyl-5,6-dihydrobenzol;]-

phenanthridin-10-yl)ethan-1-one (3b) was confirmed by using single-crystal X-ray analyses.
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DL 4-F 5L -N-(3- IR BRI 25)-N-(2-CFf FE R 200k
) IR I ) TR T TR i A X YRR TR I R R R X
A R RE SR E]) B AT AN [ s B 2% A
HHAT TRAL, SERIE 1. HRERT M. FR, —H
FEH(DMSO) . N,N-— F 35 F It it (DMIF)iX J LR 77160
SN RSS2 1, Entries 1~3, 7). RILZEX JURH A7
WA K DMF HRRCR St PEr= 2 mik 86%. 1M
W PEE 50 ) DMSO AAFII, 82 A i(TLC) /0 #r & B
Al N2, 72 SR B S AR, B IR A [ UL 56 I i
I, I 130 CARAERMEREGER 1, Entries 7),
BEFETHE 140 CH =R N, EHEHRRAE T A 4
h A& BSOS TA). 7R SN R S A T iR R

LIS A f5, 78 SEAN (A AR A R 0T B RE () 20 (R 1, En-
tries 7, 11~12), A AN 12 N GVE R 3, 47
5 Pd(OAc),/PPh;. Pd(PPh;)s. PdCly/ PPh;. Pd(OAc),
AN FARIE AT AL OB, 45 53 BHAS [ ke AL 751 4
WRHCRAE, HA &I PA(OAC),/PPh; (1 : 2, I
EOOE AR R AR B, H PA(OAc),/PPhs (12, ¥
B E) B AL I VBT BN 2 mol%. i Jm %%
AN[E A A0S S RIS R 5 (% 1, Entries 5, 15~
16), KILANUIRIE =T et B B 1 e A0 7 A 02 A H
B, E=T RN 2 equiv. i [N B b, H R
D RBEISRIE R, FEERRRAR. H = 2% g A L
B, B TR A R N R 5 T R R RLANRE 58
787, HHIEHLE NaHCO;. Cs,COs AAE A MBS,
R 2 PR, B 2 8 % R BLAR R AR 2 1
equiv. ~ R JK Y, 1.2 equiv. X KT A, 2 mol%
Pd(OAc),/PPh; (1 : 2, #IFiHIELL), 2 equiv. (n-Bu)sN,
T&SMRYT, 76 DMF #5759 T 130 C/RB. 24 h.
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Table 1 Optimization of reaction conditions for the palladium-catalyzed reaction
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Solvent O O
N

1 Br
2 |
Ts 3
Entry Catalyst (molar ratio) Base (equiv.) Solvent t/h T°/C Yield/%
1 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) MeCN 24 90 0
2 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) Toluene 24 120 38
3 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMSO 24 130 14
4 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 24 95 7
5 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 24 110 28
6 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 24 120 53
7 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 24 130 88
8 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 24 140 81
9 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 20 130 79
10 Pd(OAc),/PPh; (2 : 4) (n-Bu);N (2) DMF 28 130 87
11 Pd(OAc),/PPh; (1 : 2) (n-Bu);N (2) DMF 24 130 56
12 Pd(PPhy), (2) (n-Bu);N (2) DMF 24 130 21
13 PACL, (2) (n-Bu);N (2) DMF 24 130 0
14 Pd(OAc), (2) (n-Bu);N (2) DMF 24 130 6
15 Pd(OAc),/PPh; (2 : 4) NaHCO; (2) DMF 24 130 Trace
16 Pd(OAc),/PPh; (2 : 4) Cs,CO; (2) DMF 24 130 6

“ General conditions: substrate 1 (1.0 mmol), substrate 2 (1.2 mmol), catalyst (1~2 mmol%) and alkali (2 mmol) in 5 mL of solvent under argon. * Oil bath tempera-

ture. ¢ Isolated yield.
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Table 2 Synthesis of the dihydrophenanthridine derivatives
from diynes

3
_ ; R3  Pd(OAc),
O — O R ZY PPh,

+ o | —
/ — R2
Ts Br

(n-Bu)3N
DMF, 130°C
1 2
R3
R! O _ /l
sepel
Ts
3
Entry R' R? R’ Product Yield"/%

1 H H mCN 3a 83
2 H H p-COMe 3b 85
3 H H p-CHO 3c 77
4 H Cl p-CO,Et 3d 81
5 H F pCN 3e 79
6 H Me m-COMe 3f 71
7 H Me p-COMe 3g 88
8 F H pCN 3h 85
9 Me F p-CN 3i 84
10 Me F m-CN 3j 69
11 Me H m-COMe 3k 68
12 Me H p-COMe 31 87
13 F Me p-COMe 3m 85
14 EtO Me p-CN 3n 73

“ General conditions: substrate 1 (1.0 mmol), substrate 2 (1.2 mmol), Pd(OAc),

(2 mmol%), PPh; (4 mmol%) and N(n-Bu); (2 mmol) in 5 mL of DMF at
130 “C for 24 h under argon. ° Yield of the isolated product after flash column

chromatography.
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Figure 2 Molecular structure of compound 3b
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Scheme 1 Possible reaction mechanism
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FIRBEEE 0.5 h JFIINAE 130 °C, MIRE T RN 24
h 5k, AEER, HKERRN, RNIEA TR
535 F 20 mL 5% HCI %7+ 20 mL 5% NaHCO; ¥ «
20 mL 7RI NaCl ¥ BE%:, FH 90 mL LR 4HE77 =
REEEL, ZT67K MgSO, 185 ik s 28 18 2 BRiE 71, 28
o FRE R AL Z A 0 B P2 (VR W E) - (TR S
fig)=20 : 11153244k 5, 6- ~ A ZE I JEmE =) 3a~3n.

7,12- R BE-5-0 HEORTE JE-5,6- — R IR ] HERE-10-
HiE(3a): AR, 725 83%. m.p. 262~263 C; 'H
NMR (300 MHz, CDCLy) §: 7.88 (s, 1H), 7.72~7.59 (m,
5H), 7.51~7.38 (m, 6H), 7.25~7.16 (m, 3H), 6.81~6.65
(m, 6H), 4.74 (s, 2H), 2.04 (s, 3H); *C NMR (75.5 MHz,
CDCly) d: 143.5, 138.0, 136.5, 136.3, 135.9, 134.4, 133.0,
131.8, 130.6, 130.2, 130.1, 129.4, 129.3, 129.2, 129.1,
128.9, 128.8, 128.7, 128.5, 128.2, 127.6, 127.3, 126.5,
125.7, 119.4, 109.2, 49.6, 21.2; IR (KBr) v: 3022.5,
1593.2, 1456.3, 1352.1, 1159.2, 1084.0, 1010.7, 854.5,
810.1, 773.5, 665.4 cm '. HRMS (APCI) caled for
C37HN,0,S [M+H]" 563.1788, found 563.1778.

7,12- 2R J -5 FH R B I 5k -5,6- — AR I []FEE-
10-ZFf(3b): FEAE, 77%F 85%. m.p. 245~246 C;
'H NMR (300 MHz, CDCl3) 0: 8.14 (s, 1H), 7.92~7.88
(m, 1H), 7.73 (d, J=7.8 Hz, 1H), 7.66~7.58 (m, 4H),
7.44~7.39 (m, 5H), 7.21 (d, J=7.8 Hz, 3H), 6.81~6.68
(m, 6H), 4.74 (s, 2H), 2.46 (s, 3H), 2.00 (s, 3H); *C NMR
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(75.5 MHz, CDCl;) §: 198.1, 143.3, 138.7, 137.9, 137.6,
136.9, 136.1, 136.0, 134.2, 133.8, 131.9, 130.8, 130.2,
130.1, 129.1, 128.9, 128.8, 128.7, 128.5, 128.2, 128.0,
127.5, 127.3, 126.8, 125.6, 124.1, 49.6, 26.5, 21.2; IR
(KBr) v: 3059.1, 2918.3, 1678.1, 1602.9, 1481.3, 1415.8,
1356.0, 1242.2, 1165.0, 1091.7, 893.0, 848.7, 814.0, 706.0,
650.0 cm™'; HRMS (APCI) caled for C3H3NO;S [M+
H]" 580.1941, found 580.1932.

7,12- R FE 50 H R R e 5L -5,6- A R I HERE -
10-FEE3e): AT, P2 77%. mp. 243~244 C;
'H NMR (300 MHz, CDCl;) 6: 9.50 (s, 1H), 7.72~7.58
(m, 6H), 7.48~7.42 (m, 6H), 7.21 (d, J=4.5 Hz, 2H),
6.81~6.69 (m, 6H), 4.75 (s, 2H), 2.00 (s, 3H); *C NMR
(75.5 MHz, CDCl) d: 195.3, 149.3, 143.2, 139.1, 137.9,
137.0, 136.7, 136.1, 132.0, 131.8, 130.7, 130.2, 130.0,
129.2, 129.1, 128.9, 128.7, 128.6, 128.5, 128.4, 128.1,
127.8, 127.5, 127.4, 126.8, 125.6, 49.6, 21.1; IR (KBr) v:
3061.0, 2958.8, 1680.0, 1340.5, 1161.2, 1084.0, 810.1,
702.1, 567.1 ecm™'; HRMS (APCI) caled for C3;H,sNO;S
[M+H]" 566.1784, found 566.1778.

12- T8 HE-7 508 SR FE -5 - 06 FY s Pt 26 -5,6- — SR I
[13ERE-10- PR 4 (3d): A EAK, % 81%. m.p.
201~202 °C; 'HNMR (300 MHz, CDCl;) d: 8.31 (s, 1H),
7.96 (d, J=8.7 Hz, 1H), 7.72~7.52 (m, 4H), 7.41~7.34
(m, 5H), 7.22 (s, 1H), 7.18 (d, J=8.1 Hz, 2H), 6.80~6.65
(m, 6H), 4.71 (s, 2H), 4.34 (q, J=6.9 Hz, 2H), 2.02 (s,
3H), 1.34 (t, J=6.9 Hz, 3H); *C NMR (75.5 MHz,
CDCly) d: 166.5, 143.5, 138.5, 137.9, 137.8, 136.0, 135.5,
134.7, 134.6, 133.7, 133.6, 131.9, 131.6, 130.8, 130.5,
130.2, 129.9, 129.4, 128.7, 128.2, 128.2, 127.9, 127.8,
127.5, 127.4, 127.3, 126.1, 125.7, 125.6, 61.1, 49.5, 21.2,
14.2; (KBr) v: 3032.1, 2982.0, 1714.7, 1595.1, 1479.4,
1442.8, 1346.3, 1296.2, 1261.5, 1161.2, 1087.9, 893.0,
833.3, 812.0, 756.1, 706.0, 684.7 cm '; HRMS (APCI)
caled for CsH; CINO,S [M + H] © 644.1657, found
644.1652.

12- T8 B -7 50 SR J -5 -0 FY 48 Pt 26 -5,6- — SR I
[1AERE-10-F 5 3e): HEMAE, =3 79%. mp. 269~
270 “C; '"H NMR (300 MHz, CDCl5) d: 7.89 (s, 1H), 7.79
(d, J=8.1 Hz, 1H), 7.72 (d, J=17.5 Hz, 1H), 7.61 (d, J=
9.0 Hz, 1H), 7.52~7.36 (m, 7H), 7.22~7.14 (m, 3H),
6.81~6.66 (m, 6H), 4.72 (s, 2H), 2.06 (s, 3H); *C NMR
(75.5 MHz, CDCls) d: 164.6 (d, Jor=249.1 Hz), 143.6,
138.0, 137.9, 136.8, 136.0, 135.1, 134.8, 133.1, 132.9,
131.9, 131.8, 130.6, 130.1, 130.0, 129.1, 128.9, 128.7,
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128.6, 128.3, 128.0, 127.4, 127.3, 126.7, 125.7, 119.2,
116.6, 116.3, 109.4, 49.5, 21.2; (KBr) v: 3030.2, 2883.6,
1597.1, 1479.4, 1350.2, 1165.0, 1076.3, 848.7, 763.8,
704.0, 667.4 cm”'; HRMS (APCI) caled for C37H6FN,O,S
[M+H]" 581.1694, found 581.1698.

12- 8 J-7- 506 F 2R -5 5%) R OR R e 2 -5,6- — SR I
[13ERE-9- L (36): H Bk, 3 71%. m.p. 243~
244 °C; "H NMR (300 MHz, CDCls) 6: 8.22 (s, 1H), 7.86
(d, J=9.0 Hz, 1H), 7.73 (d, J=7.8 Hz, 1H), 7.55 (d, J=
9.0 Hz, 1H), 7.47~7.41 (m, 5H), 7.32~7.15 (m, 5H),
6.80~6.66 (m, 6H), 4.76 (s, 2H), 2.55 (s, 3H), 2.53 (s,
3H), 1.98 (s, 3H); *C NMR (75.5 MHz, CDCl;) ¢: 198.1,
143.3, 139.0, 138.4, 138.1, 137.7, 136.0, 135.8, 134.8,
134.4, 133.6, 132.1, 131.1, 130.8, 130.7, 130.6, 130.2,
130.1, 129.9, 129.7, 128.8, 128.7, 128.4, 128.3, 127.7,
127.6, 127.3, 125.6, 123.5, 49.6, 26.6, 21.5, 21.1; (KBr) v:
3024.4, 29222, 1674.2, 1610.6, 1352.1, 1253.7, 1163.1,
1085.9, 891.1, 833.3, 763.8, 706.0, 661.6 cm '; HRMS
(APCI) caled for C3H3,NO5S [M+H]" 594.2097, found
94.2085.

12- % F-7- 060 FH 2R J-5- 508 F R R e i -5,6- — R IF
[13ERE-10-Z i (3g): HEEA, =% 88%. m.p. 253~
254 ‘C; 1H NMR (300 MHz, CDCl3) 6: 8.13 (s, 1H), 7.91
(d, J=9.0 Hz, 1H), 7.73~7.63 (m, 2H), 7.43 (s, 5H),
7.29~7.18 (m, 5H), 6.81~6.67 (m, 6H), 4.75 (s, 2H),
2.53 (s, 3H), 2.46 (s, 3H), 1.98 (s, 3H); '*C NMR (75.5
MHz, CDCl;) 0: 198.1, 143.3, 138.8, 138.3, 137.9, 137.4,
136.2, 136.1, 134.2, 134.0, 133.9, 133.8, 131.9, 130.8,
130.6, 130.1, 130.0, 129.8, 128.9, 128.8, 128.7, 128.3,
128.1, 127.9, 127.6, 127.3, 126.9, 125.6, 124.0, 49.7, 26.5,
21.5, 21.1; (KBr) v: 3026.3, 2995.5, 2918.3, 1683.9,
1602.9. 1413.8, 1342.5, 1238.3, 1157.3, 1076.3, 848.7,
812.0, 773.5, 692.4, 667.4 cm™'; HRMS (APCI) calcd for
C3oH3,NO;S [M+H]" 594.2097, found 594.2090.

7-ZRF 1206 2R T -5-50F FE R R R -5,6- — R IE
[1HERE-10-F fE(3h): FEEE, 722 85%. m.p. 244~
245 °C; 'H NMR (300 MHz, CDCl5) 6: 7.86 (s, 1H), 7.73
(d, J=8.1 Hz, 1H), 7.66~7.59 (m, 4H), 7.52 (d, J=8.7
Hz, 1H), 7.40 (d, J=6.0 Hz, 2H), 7.24~7.11 (m, 5H),
6.87~6.64 (m, 6H), 4.73 (s, 2H), 2.05 (s, 3H); *C NMR
(75.5 MHz, CDCl3) d: 164.2 (d, Jo.=248.5 Hz), 143.5,
138.1, 136.6, 136.2, 136.0, 135.3, 134.7, 133.9, 133.8,
133.0, 132.6, 132.5, 132.4, 131.8, 130.1, 130.0, 129.3,
128.8, 128.7, 127.8, 127.7, 127.4, 126.6, 125.8, 119.2,
116.4, 116.1, 109.5, 49.6, 21.2; (KBr) v: 3030.2, 2960.7,
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1597.0, 1479.4, 1398.4, 1354.0, 1290.4, 1153.4, 1084.0,
895.0, 846.8, 761.9, 706.0, 655.8 cm '; HRMS (APCI)
caled for CyH,FN,O,S [M + H] " 581.1694, found
581.1688.

12-5%5F RS- 7- 06 3 2 -5 56 R R Tt 2-5,6- — &
R IFGTIERE -9- F G (3i): AL [E AR, FEE 84%. mup.
224~225 ‘C; '"H NMR (300 MHz, CDCLy) 6: 7.86 (d, J=
6.3 Hz, 1H), 7.71 (d, J=7.5 Hz, 1H), 7.62 (d, J=9.0 Hz,
1H), 7.45 (d, J=8.1 Hz, 1H), 7.37 (d, J=6.3 Hz, 4H),
7.23~7.14 (m, 6H), 6.81~6.72 (m, 5H), 4.70 (s, 2H),
2.45 (s, 3H), 2.02 (s, 3H); >C NMR (75.5 MHz, CDCl;) ¢:
164.6 (d, Jop=244.8 Hz), 143.5, 138.1, 137.8, 136.5,
135.9, 135.1, 134.2, 133.3, 132.1, 131.9, 131.8, 131.4,
130.9, 130.5, 130.4, 130.2, 129.7, 128.8, 128.7, 128.2,
127.5, 127.3, 1262, 125.7, 119.2, 116.7, 116.4, 109.6,
49.4, 21.4, 21.2; (KBr) v: 2920.2, 1602.9, 1510.3, 1357.9,
1224.8, 1165.0, 1087.9, 893.0, 844.8, 761.9, 709.8, 663.5
cm '; HRMS (APCI) caled for CisHpsFN,O,S [M+H]"
595.1850, found 595.1851.

12-5%5F P 3 - 7- 06 3 2 2 -5 -6 FR R BB I 2E-5,6- — &
A IEGIAERE-10-H 15 3)): A B K, 7235 69%. m.p.
246~247 °C; "H NMR (300 MHz, CDCl;) d: 7.91 (s, 1H),
7.72 (d, J=8.4 Hz, 1H), 7.60 (d, J=8.7 Hz, 1H), 7.52 (d,
J=9.0 Hz, 1H), 7.37~7.34 (m, 4H), 7.24~7.12 (m, 5H),
6.85~6.72 (m, 6H), 4.72 (s, 2H), 2.47 (s, 3H), 2.05 (s,
3H); *C NMR (75.5 MHz, CDCly) 0: 164.5 (d, Jer=
249.0 Hz), 143.6, 138.1, 137.9, 137.0, 135.9, 135.0, 134.8,
1332, 133.1, 132.3, 1322, 132.0, 131.9, 131.8, 130.4,
130.2, 129.8, 129.2, 128.7, 128.5, 127.4, 127.3, 126.6,
125.8,119.3, 116.6, 116.3, 109.3, 49.5, 21.4, 21.2; (KBr) v:
3030.2, 2920.2, 1602.9, 1510.3, 1458.2, 1350.2, 1292.3,
1222.9, 1082.1, 896.9, 842.9, 814.0, 761.9, 707.9, 690.5,
657.7 cm'; HRMS (APCI) caled for C3sH,sFN,O,S [M+
H]" 595.1850, found 595.1845.

7- KL 12X H R B -5 FE ORI I 48 -5,6- AR IF
[13ERE-9- LB (3Kk): HEFE K, =% 68%. m.p. 206~
207 “C; 'H NMR (300 MHz, CDCLy) &: 8.16 (s, ArH, 1H),
7.86~7.82 (m, 1H), 7.70~7.55 (m, 5H), 7.44 (d, J=17.2
Hz, 2H) 7.23~7.15 (m, 5H), 6.81~6.69 (m, 6H), 4.73 (s,
2H), 2.48 (s, 3H), 2.47 (s, 3H), 1.99 (s, 3H); “C NMR
(75.5 MHz, CDCl;) J: 198.1, 143.3, 138.0, 137.5, 137.4,
136.7, 136.2, 136.0, 135.8, 134.9, 134.4, 132.0, 131.0,
130.8, 130.6, 130.2, 129.7, 129.5, 129.3, 129.1, 128.7,
128.3, 128.2, 127.6, 127.4, 127.3, 127.1, 125.6, 123.4,
49.6, 26.5,21.3, 21.1; IR (KBr) v: 3051.4, 2916.4, 1674.2,
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1612.5, 1442.8, 1356.0, 1255.7, 1163.1, 1085.9, 839.0,
761.9, 706.0, 667.4 cm '; HRMS (APCI) caled for
C30H3,NO5S [M+H]™ 594.2097, found 594.2107.

7- I HE-12- 0] F R - 550 FR ORI AL -5,6- — ORI
[13ERE-10-ZEH@E): HAEFEE, =% 87%. mp. 241~
242 °C; '"H NMR (300 MHz, CDCl3) ¢: 8.18 (s, 1H), 7.90
(d, J=8.7 Hz, 1H), 7.72 (d, J=8.1 Hz, 1H), 7.66~7.58
(m, 4H), 7.40 (d, J=6.3 Hz, 2H), 7.25~7.17 (m, 5H),
6.83~6.71 (m, 6H), 4.73 (s, 2H), 2.48 (s, 3H), 2.47 (s,
3H), 1.99 (s, 3H); *C NMR (75.5 MHz, CDCl;) §: 198.1,
143.3, 137.8, 137.7, 137.6, 136.9, 136.0, 135.9, 135.5,
134.4, 134.1, 133.8, 132.0, 131.0, 130.7, 130.2, 129.5,
129.1, 129.0, 128.7, 128.5, 128.3, 128.1, 127.5, 127.3,
126.8, 125.6, 124.1, 123.5,49.7, 26.6, 21.4, 21.1; IR (KBr)
v: 3036.0, 2920.2, 1683.9, 1604.8, 1348.2, 1242.2, 1165.0,
1089.8, 891.1, 810.1, 756.1, 669.3 cm'; HRMS (APCI)
caled for CyHypNOsS [M + H] " 594.2097, found
594.2096.

7% F 2R - 12 X6] G 4% k-5 -0 FR 2R 2k -5,6- — 5
HIEFENE-10- 2B (3m): A @R, 722 85%. m.p.
244~245 °C; 'H NMR (300 MHz, CDCLy) d: 8.11 (s, 1H),
791 (d, J=8.7 Hz, 1H), 7.73~7.64 (m, 2H), 7.45 (d, J=
7.5 Hz, 2H), 7.29~7.10 (m, 7H), 6.83 (t, J=7.8 Hz, 2H),
6.72~6.64 (m, 4H), 4.75 (s, 2H), 2.53 (s, 3H), 2.50 (s,
3H), 1.99 (s, 3H); *C NMR (75.5 MHz, CDCl;) J: 197.9,
164.1 (d, Jop=251.5 Hz), 143.3, 138.4, 138.0, 136.5,
136.2, 136.1, 134.7, 134.6, 134.3, 134.0, 133.7, 132.6,
132.5, 131.9, 130.5, 130.0, 129.9, 128.6, 128.3, 128.2,
127.7, 127.3, 127.0, 125.7, 124.2, 116.1, 115.8, 49.7, 26.5,
21.4, 21.1; IR (KBr) v: 3030.2, 2993.5, 2918.3, 1683.9,
1602.9, 1512.2, 1344.4, 1238.3, 1165.0, 1076.3, 858.3,
721.4, 657.7 cm '; HRMS (APCI) calcd for C39H; FNO3S
[M+H]" 612.2003, found 612.2003.

7-5%F FEOR BL-12-3%) 258 2R HE-5 -0 B ORI L-5,6- —
SARIIFEE-10-H EEGn): AGEE, P2F 73%. mp.
236~237 °C; "H NMR (300 MHz, CDCl;) d: 7.92 (s, 1H),
7.79 (d, J=8.4 Hz, 1H), 7.72~7.64 (m, 2H), 7.49 (s, 1H),
7.45 (d, J=7.2 Hz, 2H), 7.24~7.15 (m, 5H), 6.95 (d, J=
7.5 Hz, 2H), 6.84 (t, J=7.5 Hz, 1H), 6.72 (t, J=8.7 Hz,
4H), 4.73 (s, 2H), 4.16 (q, J=6.9 Hz, 2H), 2.01 (s, 3H),
2.53 (s, 3H), 1.50 (t, J=6.9 Hz, 3H); “C NMR (75.5
MHz, CDCl3) 0: 158.9, 143.4, 138.5, 138.0, 136.1, 136.0,
134.6, 133.3, 1332, 133.1, 132.9, 132.2, 131.8, 130.4,
130.1, 130.0, 129.9, 129.8, 129.3, 128.7, 128.3, 128.0,
127.6, 127.3, 126.3, 125.8, 119.4, 115.0, 109.1, 63.7, 49.7,
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21.4, 21.2, 14.9; IR (KBr) v: 2978.1, 2881.7, 1608.6,
1508.3, 1354.0, 1246.0, 1168.9, 1089.8, 817.8, 707.9,
657.7 Cmil; HRMS (APCI) caled for C40H33N203S [M+

H]"

6221.2206, found 621.2207.

4 B A #l(Supporting Information) 1L &% 3 1) 'H
NMR Al °C NMR &, X £ nT LA B AT 9935
(http://sioc-journal.cn/) I N %K.
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