Chinese Journal of Organic Chemistry

% *]L {& % DOI: 10.6023/cjoc202409014

BT 2-tHEE/RE S 5 8 & OB CERRY R ERIME
R &R a-FRIAERZE L &4
FaaE M KL OE R x| B

(RALBE R A2 b KA 130024)
CKENERAMERT O KF 130012)

BER % v

WE o RMERI S V) IZ AT 2T RIR W K 2 2y 5, Jef B i B S BT 7 5 SOMSE AN .
RILT — PO, SR REE T 2- AR 2RI 5 57 WU IR IR B BRI SO, T T 8 R a- PR IR A 5 4.
A O R P R SEBL TN RAIA R IR 2 LA BRI TE RS e th, A R 38 R G R T # it
JEGH). 2R SERAERIE, JFURHERM B 15, ORISR IR AN, 2 — e 28 LS A A R R S Ak 5 4 45 BT 125

KRB o MR, 2-I L BRI, 57Uk LR 1, R IR S

Synthesis of a-Carbolinone Compounds Based on Tandem
Cyclization Reaction of 2-Nitrochalcone and Ethyl Isocyanoacetate
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Abstract a-Carbolinone compounds are widely present in various natural products and drug active molecules, and the syn-
thesis methods have important research significance and application value. A novel tandem cycloaddition reaction based on
2-nitrochalcone and ethyl isocyanoacetate has been discovered, which can be used for efficient synthesis of a-carbolinone
compounds. The synthesis process achieved two nitrogen heterocyclic systems, and the formation and transformation of multi-
ple chemical bonds through a one-step reaction. Moreover, the reduction cyclization process did not use external reductant.
The reaction process is simple to operate, the reaction materials are cheap and easy to obtain, and the reaction condition is

ARTICLE

green and mild. In conclusion, it is an effective and practical method for the synthesis of carbolinones.
Keywords a-carbolinone; 2-nitrochalcone; ethyl isocyanoacetate; tandem cyclization reaction
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Figure 1 Natural products and drug molecules containing a-carbolinone skeleton structure
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(a) Tandem synthesis of pyrrol[2,3-b]quinolones of ortho-nitrochalcones with |socyan|des
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(b) Synthesis of pyrrolo[3,4-c]quinolones N-oxides of 2-nitrochalcones with |socyan|des

o
O X + cN"COOR

NO,

e

Ag,CO3 (0.3 equiv.)
EtOH, 25 °C

(c) Synthesis of pyrano[3,4-bJindol-1(9H)-one of 2-nitrochalcones with isocyanides
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Scheme 1 Reduction cyclization reaction of chalcone with active methylene isocyanide
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A2 AT, G825 1 [3 4 2030 0 B/ JE R A
N, SEHL Y A I [3,4-c] M K B EAL Y 1) & i (Scheme
1, b)Y, filr, FHNG A R RER Y 2-A 3 2 R
FEIE IR O, AR TIE R N &
R IR S5 B i 17 WS W L I 2 4k & 0 (Scheme 1, ¢).
ARTAERI T —FFEIFELL 2-mE & /KB Rt LR
LBERERL, 2R EOE R R B RR o- R 25 4k &
VI J7 1.
1 ZER5VE
1.1 RMFHHK

Y, DL 2-RYIEE R 1a 5REH LRI 2 N
BB, Ko2COs AL, 7E EtOH #5771 120 °C T4
FER LS h, L 39%[1 7= 2643 2| B AR =) o-FRIkHEH 3a(%
1, Entry 1). # 7 RX0F SR R AL AT 1 ik (R
1, Entries 1~4), S35 K, KT KoCOs. CsCOs
M NaOH ZTLHLIE, 1,5- ~ & 4 Z3F[5.4.0]1+ —4-5
(DBU)HE N 1.0 equiv.lf fiefk, ICEATIE 65%(K 1,
Entry 4). fEU261F R8> DBU F &£ AR /0 774 3a
P22, P22 49% (% 1, Entry 5), 341 DBU H &4
SMREEIRTIPE R (F 1, Entry 6). BEJG, 2R EY) 1a
A2 R, DUHE— PO r= 28 (58 1, Entries 7~
11). SEERM, 24 1a:2=15: 1 B LHBCRIRTTE
T1%(F 1, Entry 10). £ TR R #9 THF
CHCls. EtOAc. FI Ml CH;CN(F 1, Entries 12~16), 52
U2k LR R HRCR AR M EtOH, JUH 418 ] EtOAc 1E A
WIS, SR RBONTREL, FEPIE LR 1, Entries
14~16). BHJEH RIS T EtOH, I HR & B Ak
ZET No R FHET, 2 ANEHE, 3a =R igm
77%(F 1, Entry 17). BbJE, 7R X RN AT
TR SR, T e PR IR 38 R R AT DAk 4
$EFH(FE 1, Entries 18, 19). FeJa, Sl s wEH [E] 0 A
B 1, Entries 20, 21). {HA—RIE, TRV
() S E= 2 TR, I, I 246 5 I B 8] B /Mg $E
PR EE 81%(F% 1, Entry 20). H1HAS B AL SR 2
N WETREET, B 2-mEEE/KEI(1a) (0.3 mmol,
1.5 equiv.) 5 7 &% 4R 4. FE(2) (0.2 mmol, 1.0 equiv.)+
4675 DBU (0.2 mmol, 1.0 equiv.)i& T 10 mL # T EtOH
W, RRIE 120 CHIN PR R HEEE 4 b, EAER
(e, TEARA SR AR FE A A2 BRORT ST H % (1 1|
Fe Ot AL A ), I SRER A A, R IR R Ak
(VA ) L DA R Pt A ) AR G BB AR 122 s I B v b 2]
ZOCHEBEH.
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Table 1 Optimization of the reaction conditions

(0]
O X O . ONTNCOOR Condition
NO,
1a 2

X LD

Entry 1a : 2 f:;iliz.s; Solvent Tefgp./ Tlr}?e/ Ylf/lod/
1 1:2 KoCOs(1.0) EtOH 120 5 39¢
2 1:2 CsCOs(1.0) EtOH 120 5 404
3 1:2 NaOH (1.0) EtOH 120 5 61
4 1:2 DBU(1.0) EtOH 120 5 65
5 1:2 DBU(0.5) FEtOH 120 5 49¢
6 1:2 DBU(2.0) EtOH 120 5 62
7 1:12DBU(1.0) FEtOH 120 5 36
8 1:1.5DBU(1.0) EtOH 120 5 43
9 12:1DBU(1.0) EtOH 120 5 50
10 1.5:1DBU(1.0) EtOH 120 5 71
11 2:1 DBU(1.0) EtOH 120 5 55
12 1.5:1DBU(1.0) THF 120 5 58
13 1.5:1DBU (1.0) CHCIs 120 5 51
14 1.5:1DBU(1.0) EtOAc 120 5 Trace
15 1.5:1DBU (1.0) Toluene 120 5 30
16 1.5:1DBU(1.0) CH:CN 120 5 4
17 1.5:1DBU(1.0) DryEtOH 120(N2) 5 77
18 1.5:1DBU(1.0) DryEtOH 100(N2) 5 70
19 1.5:1DBU(1.0) DryEtOH 130(N2) 5 75
20 15:1DBU(1.0) DryEtOH 120(N2) 4 81
21 15:1DBU(1.0) DryEtOH 120(N2) 6 72

4 Reaction conditions: 1a (0.3 mmol), 2 (0.2 mmol), DBU (0.3 mmol), dry
EtOH (10 mL) under a N, atmosphere. The reaction mixture was then heated
at 120 C for 4 h with N,. ?Isolated yield. ¢ Recovery yield of 1a is 43%.
4Recovery yield of 1a is 39%. ¢ Recovery yield of 1a is 28%. /Recovery yield
of 1a is 41%.
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Table 2 Substrate scope

CN">COOEt

DBU (1.0 equiv.)

dry EtOH, 120 °C, N,

VAL TR LI eI A5 BUAR R H AR 4, 523 18] 7 B
VbR REAFAEROR IR, 24 R A d T3 HTI (1b~1c),
ACHE R B0 A A BE ST R 4 I (3b~3¢), {EIA]
A BRI P 3R B TR, EARAL BN PR Ak S BTG ik
BEAT, X DUR[FIRE AT LA 25 18] o2 BH AR DA AR

PRk, WBUREE R? A& EH I TRER. 2 R?
HUAREE B AE T IR IR LI, TE iR 2 W 7 I R i
LT BE [, HRT DA R A7 SR AT B A R o PR IRAR AL
PI(3h~3j). SR1 4 HUACHE (AL F 2R 3R A AL, T
kR RENS BRI A5 2 H AR P03k A 31), 2l TiER
TIPSR 2-FH A A KER 1m, JFEL 60% 177 AR
AR 4 3m. (EGR, 2 BUARIE DY W F 1 2 (AT i U
ARG, BAR 7 R ARAR. R, BT Az B
SO, I AR A BURIE IS, S REANRE AL

BRLAETARSN, SulRBUCE R E VR
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NZEIEI, ATUALL 64%[)7™ 543 SRR K H 574 3n,
He R BRI, MELASRAE, R RERUAT X H A5
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MEHAFEK 2 5.5 h, L 7T1%MI75 R 5 a-HEER1E &
%) 3a (1.11 g) (Scheme 2).
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'H NMR. 3C NMR ##E4 H Varian INOVA-600
REFLHRACN 52, LAE DY H SR St (TMS) N W b, AR
WA AT DMSO-ds, %5716 §2.5.3.3 ('H NMR),
39.60 ('*C NMR). JiiiH Bruker micro TOF II focuss-
pectrometer JIT I SGIE. AR NI TE AT,
FEERE(TLC) ] 254 8% 365 nm = HI 4N M E .
FEENTRER N: 300~400 H(F Silgeeb T ). W7 A
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VRN R TS A M i sl A 2, Bl
32 ZWHE
321 2-AAE REA A4 &A%

PL(E)-3-(2-fiff 2 2 3 )- 1 - R L 1 -2- 445 - 1- B (1) )
O 27 SCHER[24) 7715, #E 50 mL IR EBEm H hn
N 2-TEE 2K FE(1.51 g, 10.0 mmol), #Z.Hd(1.32g,11.0
mmol)A & 10 mL ZFE, FEf5A NaOH (0.4 g, 10.0
mmol), 7EZE KM T IRM 24 h. 7858 % a (i
TLC il S 5, 7] [ AR R DDA NHACL 7K
WK, FI CHCL, (20 mLX3)XH, &IFANAH, H
Na,SOs T, HAWRYAE. HRRMERERFEZE 4z
Wil Ak /R B8, V/V=20/1), 33(E)-3-(2-fij%:
I 1- TR T -2-0-1-F (12)24, PR 92%. LLAE
FHiEE A EY) 1a~1n.
322 3-KA-1,9-= A -2H-"R H[2,3-b] 73] Y-2-ER 6%
AR

PUEYD 3- 2 3E-1,9- & -2 H-MHIE F[2,3-b]75] W2
GBa)EBAE: HEREET, 18 25 mL MR KB+
B(E)-3-(2-TF A 3L -1- 2K I P -2-03-1-B(1a) (0.076 g,
0.3 mmol) 5 5 J % 4 4.1E(2) (0.023 g, 0.2 mmol )i fi#
T 10 mL T 4R 7FIH, mk RN DBU (o 070 g,
0.3 mmol), 120 ‘C N CRYZ&AF FHEHE 4 h. f7f B
SERE (TLC WM, Bk RZ18 B KR, N A
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NH4Cl KR LK IR SR 5 IR A R 18 T
(20 mLX3)AHL, G IFA NI, NaxSOs T, FL25 k4.
BRI EE KA R AL ENTIR: Al R C B8, VI
y=20/1), 55| 3-ZK-1,9- S -2H-MIE FF[2,3-b]05] -
2-fi(3a), FEHA 81%. LIME LS R AEY) 3a~3n.

3-RHE-1,9- -2 H-MERE 3 [2,3-b] 5] k-2- 1 (3a):
B 81%, WHEAMIRY. '"H NMR (600 MHz,
DMSO-ds) d: 12.02 (s, 1H), 11.61 (s, 1H), 8.12 (d,
J=6.0 Hz, 1H), 7.81 (d, J=12.0 Hz, 2H), 7.54 (d, J=6.0
Hz, 1H), 7.49 (t, J=9.0 Hz, 2H), 7.44~7.39 (m, 3H) ,
721 (t, J=9.0 Hz, 1H); '3C NMR (151 MHz, DMSO-ds)
9: 156. 6, 139.9, 136. 8, 135.1, 129.2 (2C), 128.9, 127.6,
127.0, 127.0 (2C), 125.3, 122.7, 122.0, 120.2, 113.0, 99.2.
HRMS (ESI) caled for C7H;3N,O [M+H]"™ 261.1023,
found 261.1030.

6- FF 3-3- 2K 3-1,9- A -2 H-ME e F[2,3-5]7] Wk-2-fi
(3b):  WFE 76%, RHEOHPRY). '"H NMR (600 MHz,
DMSO-ds) 6: 12.00 (s, 1H), 11.57 (s, 1H), 8.11 (d, J=12.0
Hz, 1H), 7.71 (d, J=12.0 Hz, 2H), 7.54 (d, J=12.0 Hz,
1H), 7.43 (t, J=9.0 Hz, 1H), 7.36 (d, J=6.0 Hz, 1H) ,
7.30 (d, J=6.0 Hz, 2H), 7.20 (t, J=6.0 Hz, 1H), 2.36 (s,
3H); 3C NMR (151 MHz, DMSO-ds) J: 156.5, 138.2,
137.1, 135.0, 129.2 (2C), 128.9, 128.7, 127.0 (2C), 126. 9,
124.6, 124.5, 123.8, 121.4, 114.6, 99.1, 60.2. HRMS (ESI)
caled for CigHsN,O [M+H]™ 275.1179, found 275.1168.

6- F S -3 - L -1,9- - &-2H-MEBE F(2,3-b] 5] k-2~
fid(3e): W 74%, % EMIRY). 'TH NMR (600 MHz,
DMSO-ds) 6: 11.90 (s, 1H), 11.57 (s, 1H), 7.86 (d, J=12.0
Hz, 2H), 7.72 (d, J=6.0 Hz, 1H), 7.54 (d, J=6.0 Hz, 2H),
7.49~7.45 (m, 3H), 7.14~7.12 (m, 1H), 3.90 (s, 3H); 1*C
NMR (151 MHz, DMSO-ds) J: 156.6, 154.1, 136.0, 135.2,
135.0, 129.2 (2C), 128.6, 128.2, 126.8 (2C), 124.9, 123.0,
117.6, 113.8, 103.0, 99.3, 55.9. HRMS (ESI) calcd for
CisH1sN,0, [M+H]" 291.1129, found 291.1113.

6- . -3- K F-1,9- A -2H-ME g 3 [2,3-b] 15| W -2- i
(3d):  UE 77%, HEEMRY). 'TH NMR (600 MHz,
DMSO-ds) 0: 12.23 (s, 1H), 11.69 (s, 1H), 8.25 (d, J=6.0
Hz, 1H), 7.80 (d, J=12.0 Hz, 2H), 7.55 (d, J=6.0 Hz,
1H), 7.50 (t, J=6.0 Hz, 2H), 7.44~7.41 (m, 3H); '3C
NMR (151 MHz, DMSO-de) J: 156.5, 138.2, 137.1, 135.0,
129.2 (2C), 128.9, 128.7, 127.0 (2C), 126. 9, 124.6, 124.5,
1239, 121.4, 1146, 99.1. HRMS (ESI) calecd for
Ci7H12CIN,O [M+H]" 295.0633, found 295.0630.

6-JR-3- 2K F-1,9- 5 -2H-ML g F[2,3-5]15] Wk -2- il
(3e): WFE 71%, HFEAMRY). 'TH NMR (600 MHz,
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DMSO-ds) d: 12.24 (s, 1H), 11.68 (s, 1H), 8.39 (s, 1H),
7.80 (d, J=12.0 Hz, 2H), 7.55~7.54 (m, 1H), 7.51~7.48
(m, 3H), 7.46 (s, 1H), 7.42 (t, J=6.0 Hz, 1H); '*C NMR
(151 MHz, DMSO-ds) 0: 156.5, 138.5, 137.1, 135.0, 129.4,
129.2 (2C), 128.9, 128.5, 127.0 (2C), 124.5, 124.5, 124.4,
115.0, 112.3, 99.1. HRMS (ESI) calcd for Ci7H,BrN,O
[M+H]" 339.0128, found 339.0131.

7-8-3- 2K 2 -1,9- A 2H-MEWE I [2,3-b] 5] Ik -2- i
(3N W& 71%, wEOHIRY). 'TH NMR (600 MHz,
DMSO-ds) 6: 12.19 (s, 1H), 11.69 (s, 1H), 8.15 (d, J=12.0
Hz, 1H), 7.80 (d, J=12.0 Hz, 2H), 7.53 (s, 1H), 7.50 (t,
J=6.0 Hz, 2H), 7.43 (t, J=6.0 Hz, 1H), 7.40 (s, 1H),
7.24~7.23 (m, 1H); BC NMR (151 MHz, DMSO-ds) 6:
156.4, 140.2, 137.4, 135.0, 131.4, 129.2 (2C), 128.9,
128.3, 127.1 (2C),125.0, 123.6, 121.6, 120.5, 112.5, 98.9.
HRMS (ESI) caled for Ci7H;,CIN,O [M+H]" 295.0633,
found 295.0623.

7-JR-3- 2K -1,9- S -2H-MEWE I [2,3-b]75] Ik -2- i
(3g): W& 73%, HIEHARY). 'H NMR (600 MHz,
DMSO-ds) 8: 12.19 (s, 1H), 11.70 (s, 1H), 8.10~8.08 (d,
J=12.0 Hz, 1H), 7.81~7.79 (d, J=12.0 Hz, 2H), 7.69~
7.68 (d, J=6.0 Hz, 1H), 7.51~7.48 (t, J=9.0 Hz, 2H),
7.44~7.43 (d, J=6.0 Hz, 1H), 7.39 (s, 1H), 7.36~7.34
(m, 1H); '3C NMR (151 MHz, DMSO-ds) d: 156.4, 140.6,
137.4, 135.0, 129.2 (2C), 128.9, 128.2, 127.1 (2C), 125.0,
123.9, 123.1, 121.9, 119.7, 115.5, 98.9. HRMS (ESI) calcd
for C17H;,BrN,O [M+H]" 339.0128, found 339.0116.

3-(4- F FE R FE)-1,9- & -2H-MEIE FE[2,3-b] 5] FE-2-
fil(3h): H 62%, s AHRY). '"H NMR (600 MHz,
DMSO-ds) 6: 12.00 (s, 1H), 11.57 (s, 1H), 8.11 (d, J=12.0
Hz, 1H), 7.71 (d, J=12.0 Hz, 2H), 7.54 (d, J=12.0 Hz,
1H), 7.43 (t, J=6.0 Hz, 1H), 7.35 (s, 1H) , 7.30 (d, J=6.0
Hz, 2H), 7.20 (t, J=6.0 Hz, 1H), 2.36 (s, 3H); 3C NMR
(151 MHz, DMSO-ds) 0: 156.5, 139.9, 138.2, 136.8, 132.4,
129.7 (2C), 127.5, 126.8, 126.8 (2C), 125.2, 122.7, 121.9,
120.0, 113.0, 98.5, 21.2. HRMS (ESI) calcd for CisH;5N,O
[M+H]" 275.1179, found 275.1171.

3-(4- A FE I )-1,9- ~E-2H-MEIE FF[2,3-5]75] k-
2-Fi(3i): WK 67%, R EIHRY). 'TH NMR (600 MHz,
DMSO-ds) 6: 11.96 (s, 1H), 11.52 (s, 1H), 8.10 (d, J=12.0
Hz, 1H), 7.77~7.74 (m, 2H), 7.54 (d, J=6.0 Hz, 1H),
7.44~741 (m, 1H), 7.29 (s, 1H), 7.19 (t, J=6.0 Hz,
1H) ,7.05~7.04 (m, 2H), 3.82 (s, 3H); '*C NMR (151
MHz, DMSO-de) d: 159.9, 156.6, 139.9, 136.7, 128.3 (2C),
127.6, 127.3, 126.8, 125.4, 122.7, 1219, 119.9, 114.6
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(2C), 113.0, 98.0, 55.7. HRMS (ESI) calcd for CisH;sN20O,
[M+H]" 291.1129, found 291.1120.

3-(4- YRR FE)-1,9- A -2 H-MEIE F[2,3-b] 15| W -2-
(3j): W 62%, wHEEHIRY). 'H NMR (600 MHz,
DMSO-ds) 5: 12.06 (s, 1H), 11.66 (s, 1H), 8.11 (d, J=12.0
Hz, 1H), 7.77~7.76 (m, 2H), 7.69~7.67 (m, 2H), 7.55 (d,
J=6.0 Hz, 1H), 7.45~7.42 (m, 2H), 7.21 (t, J=6.0 Hz,
1H); 3C NMR (151 MHz, DMSO-ds) d: 156.5, 139.9,
135.5, 134.3, 132.0 (2C), 129.0 (2C), 127.9, 126.9, 125.0,
122.7,122.0, 121.9, 120.2, 113.0, 99.6. HRMS (ESI) calcd
for C17H;,BrN,O [M+H]" 339.0128, found 339.0130.

3-(3- F L IR FE)-1,9- A -2H- Mg F[2,3-b] 05| Wk -2-
i (3k): P 70%, % EEMHIRY). '"H NMR (600 MHz,
DMSO-ds) d: 12.01 (s, 1H), 11.54 (s, 1H), 8.12 (d, J=6.0
Hz, 1H), 7.66 (s, 1H), 7.61 (d, J=6.0 Hz, 1H), 7.54 (d, J=
12.0 Hz, 1H), 7.44~7.42 (m, 1H), 7.39~7.35 (m, 2H),
7.24~7.19 (m, 2H), 2.40 (s, 3H); '*C NMR (151 MHz,
DMSO-ds) d: 156.5, 139.9, 138.4, 136.9, 135.1, 129.7,
129.4, 129.1, 127.6, 126.8, 125.2, 124.1, 122.8, 122.0,
120.1, 113.0, 98.9, 21.5. HRMS (ESI) calcd for CisH;sN,O
[M+H]" 275.1179, found 275.1163.

3-(3-H A R R AL )-1,9- A -2 H-ME e FF[2,3-5]15] W-
2-F3): IR 71%, RFEEHCRY). 'TH NMR (600 MHz,
DMSO-ds) d: 12.01 (s, 1H), 11.54 (s, 1H), 8.12 (d, J=6.0
Hz, 1H), 7.66 (s, 1H), 7.61 (d, J=6.0 Hz, 1H), 7.54 (d, J=
12.0 Hz, 1H), 7.44~7.42 (m, 1H), 7.39~7.35 (m, 2H),
7.24~7.19 (m, 2H), 2.40 (s, 3H); *C NMR (151 MHz,
DMSO-ds) d: 157.0, 156.5, 139.9, 136.5, 136.5, 130.2,
127.8, 126.9, 125.1, 122.8, 122.0, 120.1, 119.2, 114.8,
113.0, 112.0, 99.2, 55.7. HRMS (ESI) calcd for CigH;sNo-
0, [M+H]" 291.1129, found 291.1133.

3-(3,4- IR IL)-1,9- A -2H-ME e FE[2,3-b]75
Wk-2-Bi(3m): W 60%, HFOIHHRY). 'H NMR (600
MHz, DMSO-ds) 6: 11.97 (s, 1H), 11.55 (s, 1H), 8.12 (d,
J=6.0 Hz, 1H), 7.54 (d, J=6.0 Hz, 1H), 7.44~7.41 (m,
2H), 7.39~7.37 (m, 1H), 7.35 (s, 1H), 7.20 (t, J=6.0 Hz,
1H), 7.06 (d, J=6.0 Hz, 1H), 3.91 (s, 3H), 3.82 (s, 3H);
3C NMR (151 MHz, DMSO-ds) d: 156.6, 149.3, 149.2,
139.9, 136.8, 127. 8, 127.3, 126.8, 125.4, 122.7, 122.0,
119.9, 119.3, 113.0, 112.3, 110.6, 98.1, 56.1, 56.1. HRMS
(ESI) caled for CigH;7N,O; [M+H]" 321.1234, found
321.1224.

3-(25-2-F5)-1,9- A 2H-ME g I [2,3-b] W5 W -2- il
(3n): ILE 64%, R AMIRY. 'TH NMR (600 MHz,
DMSO-ds) 0: 12.07 (s, 1H), 11.72 (s, 1H), 8.41 (s, 1H),
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8.16 (d, J=12.0 Hz, 1H), 8.03 (d, J=12.0 Hz, 1H), 8.00~
7.96 (m, 4H), 7.58~7.56 (m, 3H), 7.45 (t, J=6.0 Hz, 1H),
723 (t, J=6.0 Hz, 1H); °C NMR (151 MHz, DMSO-ds)
J: 156.6, 139.9, 136.5, 133.4, 133.0, 132.4, 128.8, 128. 7,
128.0, 127.8, 127.1, 127.0, 126.9, 125.7, 125.2, 125.0,
122.8, 122.0, 120.2, 113.0, 99.7. HRMS (ESI) calcd for
Co1H1sN,O [M+H]" 311.1179, found 311.1186.

H BI#1 R (Supporting Information)  1£&4) 3a~3n ] '"H
NMR F1 3C NMR i B, X S0 a] PL A B MAS T ]
(http://sioc-journal.cn/)_E T %K.
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