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Abstract A sequential three-component reaction for the assembly of functionalized pyrazoles is described. Aldehydes are
treated with hydrazines in dichloroethane to generate hydrazones (3), which in situ take place aza-Michael reaction quickly
with methyl propiolate (4) catalyzed by CuCl to give Michael adducts (5). Subsequent oxidation of § with stoichiometric FeCls
provides substituted pyrazoles with high to excellent yields. The intermediates of the synthetic method are not necessary to
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isolate. Aliphatic hydrazines, aromatic hydrazines as well as aromatic aldehydes are well adaptable to the reaction.
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4524, b TR 5 R o () 440 BT R A SR A ER 6 45 21tk e 2R
(i Scheme 1, Supposed model). #RTM, SZ464E RFZH,
Ji% 3a L5 P RER H R (4) S LA 2 FF AR R BEDF, T
J& Michael I =) Sa. #E— LW TR, HlalfAk Sa w]
DL A S AF 2L MERT AR 6a(tl Scheme 1, Actual
model).

1 GHR5TR
1.1 T, B IREXE R EA 5a FIFN

P S DL R 2% R s 1] 75 P 2 R P o g Y
g NEYD, 1,2- R LEE(DCE)V N, g BRI R
HPEGBa) L MR PR =1 1R, 5T
2 FihgEAL 716045 Cul. CuBr. CuCl. CuCly+ ZnCly FeClss
FeCly PACl,» AgNO; X B 520, OV SR ILFE 1. 24
ff F CuCl,s ZnCly. FeCly,w PACl,. AgNO; FE A AL 7]
(3 1, Entries 1~5), BT TR 5 h, TG Sa AR
244 F Cul. CuBr. CuCl fl FeCls f#E4k MBS (3% 1, Entries
6~9), B8] 7 HIAE 5a, LJENRAIFHAT T SR
fE. MEHATLLE T CuCl AL RO B T e
b

TERf € AL TR IS, s 7R A I BE 3R AT T HR Ak, H
. N,N-—F 5 F 5k i (DMF) Rl 2B VR 7 IR 38 A ) T
5a (4 (L 1, Entries 10~12). LAZ ISV, 5a Uk
KB FERRKGEE 1, Entry 13). & 1,2- R EENE
A, BRACSONREE, X Sa (7R AF| (3R 1, Entries 14~
16). [Hit, BL CuCl ML, 1,2- =S CKEEd s, =
TR FE A5 TR B I o e e I 1) e A 21
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B, UL Sa NIRY), WA RN AL (EEE L) 7
FR AT TR, RBAR RN CuCl. Bl

F1 N EMXT aza-Michael AR 5200

Table 1 Effects of experimental conditions on aza-Michael
addition
Entry Catalyst” Conditions Yield®/%
1 CuCl, DCE, 80 C,5h 0
2 ZnCl, DCE, 80 C,5h 0
3 FeCl, DCE, 80 C,5h 0
4 PdCl, DCE, 80 C,5h 0
5 AgNO; DCE, 80 C,5h 0
6 Cul DCE, 80 C,5h 12
7 CuBr DCE, 80 C,5h 35
8 CuCl DCE, 80 C,5h 88
9 FeCl; DCE, 80C, 5h 23
10 CuCl EtOH, 80 ‘C,5h 42
11 CuCl DMF, 100 ‘C,5h 0
12 CuCl Toluene, 100 'C,5h Trace
13 CuCl CH;CN, 80 C,5h 75
14 CuCl DCE, 60 C,5h 19
15 CuCl DCE,40 C,5h Trace
16 CuCl DCE, 25 C,5h 0

“ The dosage of catalyst is 20 mol% 3a. ® Isolated yield of 5a.

Ag,CO;*. ZnCl,. PdACL, il Cul 24 @Ib &WI(E 2,
Entries 1~11), M 8 h, ¥JTLRIA=H) 6a 724, A
FeCly (20 mol%)f (3 2, Entry 12), M 8 h, 6a f]/ %
N 22%; HIN FeCls (100 mol%) i (% 2, Entry 13), M
8 h, 6a f{IF=% N 58%; HI FeCl; (200 mol%)Hf (% 2,
Entry 14), [ 0.5 h BIW] [RS8, WEIE 3] 95%,; %
FI K R BE ML, A TR AR B B R UK = A2, BT LA
FeCly*6H,0 #t47 7 X HiA5E (3R 2, Entry 15), AlREH T
PR RIKEI N, R A KRS R N R, R
FrFEA%. HRe3 Ma 25 TAE, F-ATH Cu(D)F1 NaOAc
VENMEALT, (EZ ML IR PRI 2 35 PR (R 2, Entries
16~18). N 7 #fiE EAFM 78 0 B, H H0, M
NalO, Z&1E A A7 R v LTS B EER, {H 6a USCRHK
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Scheme 1 Aza-Michael addition between 3a with 4 and following cyclization
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Table 2  Effects of experimental conditions on the cyclization of
Sa

Entry Conditions Yield“/%
1 CuCl (10 mol%), DEE®, 35 “C,8h 0
2 CuCl (10 mol%), DMF, 80 C,8h 0
3 CuCl (10 mol%), Toluene, 80 C, 8 h 0
4 CuBr (10 mol%), DCE?, 80 °C,8h 0
5 Cul (10 mol%), DCE, 80 ‘C,8h 0
6  CuCl, (10 mol%), DCE, 80 ‘C, 8 h 0
7  CuCl, (100 mol%), DCE, 80 C,8h 0
8  FeCl, (10 mol%), DCE, 80 C, 8 h 0
9  ZnCl, (10 mol%), DCE, 80 ‘C,8h 0
10 Ag,CO; (20 mol%), DCE, 80 ‘C,8h 0
11 PdCl, (10 mol%), DCE, 80 ‘C,8h 0
12 FeCl; (20 mol%), DCE, 80 C,8 h 22
13 FeCl; (100 mol%), DCE, 80 C,8h 58
14 FeCl; (200 mol%), DCE, 80 C,0.5h 95

15 FeCl;+6H,0 (200 mol%), DCE, 80 C, 0.5 h 89
CuCl (10 mol%), DEE, NaOAc (20 mol%),

16 55 ‘C,8h 35

17 Cul (10 mol%), DEE, NaOAc, 35 C,8h 30

18 Cul (100 mol%), DEE, NaOAc (20 mol%), 37
35 C,24h

19  30% H,0, (150 mol%), DCE, 80 C,3 h 75

20  NalO,4 (100 mol%), DCE, 80 ‘C,3 h 41

“Isolated yield of 6a. * DEE: Diethyl ether. “ DMF: N,N-Dimethylform-amide.
“DCE: Dichloroethane.

(3 2, Entries 19~20).
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1h5e, RFEIZEEE 3a, NG5 B IR T BRER H G 4 F1
SULTEARCHZEBE 10 mol%), InFEIR, & 4= Michael
IR B 24 TLC BREFRIF R M58, 1524 [A4k Sa, hn
AEFRQ2 equiv) EALEL, [FIAHEFE 30 min, TLC BB
R AR Sa #Ab5E, BRI RN 6a, PR F
87%( LA MIH).
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Entries 1~10, 18). 24 A5 W FF(FF 3 b B 5 % Fh X
ROK S (LTS 4-AH 0K O TE I, &80 BRIt e B )
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Scheme 2 Probable mechanism of the conversion from 3 to 6
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Table 3 Synthesis of pyrazole derivatives
Entry Structure Product  Yield"/% Entry Structure Product  Yield"/%
HsC cl
N’N\ N
1 — 6a 87 10 N 6j 82
COOCH
3 HsC COOCH;
N N
HsC NS HsC-N"
2 — 6b 82 11 — 6k 81
COOCH; COOCH;
cl
N
Cl N H C_N”N\
3 — 6¢c 81 12 3G 6l 80
COOCH; coocH,
HaC HsC
N N
4 N 6d 85 13 HaC-N 6m 83
HsC COOCHs COOCHs
N N
N X CH, HzC—-N" N OCHj;
5 — 6e 88 14 — 6n 83
COOCH; COOCH,
N N
NS OCH; HsC-N" cl
6 — of 89 15 — 60 80
COOCH; COOCH,3
N .N
NS cl HsC-N" CHj
7 — 6g 85 16 — 6p 81
COOCH; COOCH,
HaC,
N H3C—N'N\ NO,
8 HsC N3 6h 84 17 — 6q 80
COOCH, COOCH;
CH
N :
cl NS OCH,4 N
9 — 6i 83 18 NS 6r 82
COOCH3
COOCH;

“ Reaction conditions: aldehyde 1 (5.0 mmol), hydrazine 2 (5.0 mmol), DCE (10.0 mL), room temperature, 5 min; methyl propiolate 4 (5.0 mmol), CuCl (0.5 mmol),
80 C, 3 h; FeCl;(10.0 mmol), 80 C, 0.5 h, under an ambient atmosphere. b Isolated yield of 6.
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Table 4 The effect of electron withdrawing groups on the reac-
tions in the substrates of aldehydes and hydrazines

Extent of trans-

Entry Reactents 1, 2 formation
3 5 6
1 p-Nitrobenzaldehyde, phenylhydrazine \ v X
2 p-Nitrobenzaldehyde, p-tolylhydrazine Y N X
3 m-Nitrobenzaldehyde, p-tolylhydrazine ¥ X
4 Benzaldehyde, (4-nitrophenyl)-hydrazine X X
5 p-Methylbenzaldehyde, N X %

(4-nitrophenyl)hydrazine

mmol), ZEEAH: 5 min J5, TLC IREFZ MG e 2R
RYARR(3a). SREIMA T RER H E4, 5.0 mmol)MISK
LA (0.5 mmol), MN#AZE 80 C, 43 h /G, TLC IREEE
fi O A Bl RE I S N g TR, A uE, JEmOkgE, H
MR ET[VCR ) - V(L LER)=100 11575,
AIA3 44k =) Sa, A EEAE, A 88%. mp. 95~
97 °C; '"H NMR (400 MHz, CDCLy) 6: 8.14 (d, J=13.6
Hz, 1H), 7.63~7.53 (m, 3H), 7.52~7.46 (m, 3H), 7.32~
7.29 (m, 2H), 7.22~7.17 (m, 3H), 4.88 (d, J=13.6 Hz,
1H), 3.69 (s, 3H).

322 —4REA AR IRAT A A 6 69 A FRAE

T LRk Sa & vE, NI HREREE 2 e
YRR, WHEER, HEMAELE10.0 mmol),
B AL R /N, TLC BRI E A4k 5a L 58 0o
Y. R RS IERR 2 AR AT, BRI YE, M mE
FEZEATVCA M) @ (LB LBR)=100 @ 115055, A5
i) 6a, HHEFEE, Hirr=#i@id 'H NMR. PC
NMR F1 HRMS HE47 45 K4y AL

1,3- R BEME e -4- R H i (6a): 1 (0 [ 4, 772
87%. m.p. 117~119 CCCHREPY: 112~114 C); 'H
NMR (400 MHz, CDCl;) 6: 8.48 (s, 1H), 7.88 (dd, J=6.8,
0.6 Hz, 2H), 7.76 (dd, J=8.6, 1.0 Hz, 2H), 7.47 (d, J=17.5
Hz, 2H), 7.45~7.40 (m, 3H), 7.33 (t, J=7.4 Hz, 1H), 3.80
(s, 3H); °C NMR (101 MHz, CDCLy) &: 163.38, 154.08,
139.24, 132.32, 132.05, 129.60, 129.35, 128.76, 127.97,
127.53, 119.53, 113.33, 51.48. HRMS (ESI) caled for
C7H14N,O, [M+H]" 279.1134, found 279.1141.

1-(4- F SR )-3- 2R JE 1k e -4- R iR (6b): 18
[, 2% 88%. m.p. 157~159 °C; 'H NMR (400 MHz,
CDCly) d: 8.46 (s, 1H), 7.87 (dd, J=8.0, 1.5 Hz, 2H), 7.65
(d, J=8.5 Hz, 2H), 7.47~7.39 (m, 3H), 7.28 (d, J=8.2
Hz, 2H), 3.82 (s, 3H), 2.40 (s, 3H); °C NMR (101 MHz,
CDCly) d: 163.45, 153.87, 137.49, 137.00, 132.22, 132.17,
130.09, 129.37, 128.69, 127.95, 119.45, 113.04, 51.42,
21.01. HRMS (ESI) caled for CisH;N,O, [M+H]"
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293.1290, found 293.1296.

1-(4- GR35 )-3- K SE ML 1k -4- YRR PR (6¢): 1A £ [
&, P7E 89%. m.p. 171~173 ‘C; 'H NMR (400 MHz,
CDCly) o: 8.48 (s, 1H), 7.85 (dd, J=7.8, 1.7 Hz, 2H),
7.75~7.70 (m, 2H), 7.47 (d, J=2.2 Hz, 1H), 7.45 (d, J=
2.0 Hz, 2H), 7.43 (dd, J=7.3, 1.5 Hz, 2H), 3.82 (s, 3H);
C NMR (101 MHz, CDCly) §: 163.19, 154.29, 137.75,
133.12, 132.21, 131.81, 129.71, 129.32, 128.89, 127.99,
120.62, 113.70, 51.52. HRMS (ESI) caled for Cj;H;5Cl-
N,O, [M+H]" 313.0744, found 313.0749.

1-(3,5- — F BE SR 0 )-3- SR ik M -4 i S (6d1):
@A, 772 84%. m.p. 194~196 C; 'H NMR (400
MHz, CDCLy) d: 8.47 (s, 1H), 7.86 (dd, J=8.0, 1.5 Hz,
2H), 7.47~7.38 (m, 5H), 6.99 (s, 1H), 3.81 (s, 3H), 2.39
(s, 6H); >C NMR (101 MHz, CDCl;) §: 163.42, 153.93,
139.50, 139.15, 132.37, 132.15, 129.36, 129.20, 128.68,
127.94, 117.37, 113.02, 51.41, 21.37. HRMS (ESI) calcd
for C,oH;sN,O, [M+H]" 307.1447, found 307.1454.

-2 JE-3-(4- 2 2R B8 ik e -4- HH IR H i (6e): 11 £
4K, % 81%. m.p. 132~134 CCCrifkfE: 103~
104 ‘C); '"H NMR (400 MHz, CDCl5) d: 8.49 (s, 1H), 7.77
(d, J=7.8 Hz, 4H), 7.51~7.44 (m, 2H), 7.37~7.32 (m,
1H), 7.27~7.23 (m, 2H), 3.81 (s, 3H), 2.40 (s, 3H); "°C
NMR (101 MHz, CDCly) &: 163.43, 154.13, 139.27,
138.63, 132.25, 129.58, 129.23, 129.15, 128.70, 127.44,
119.49, 113.22, 51.45), 21.43. HRMS (ESI) calcd for
CisH6N,O, [M+H]" 293.1290, found 293.1293.

1- 2 JE -3 (4- F 5 31 2 558 ) ik e -4 F IR P B (61): 1
O E K, P53% 85%. mp. 146~148 ‘C; 'H NMR (400
MHz, CDCl;) §: 8.48 (s, 1H), 7.91~7.80 (m, 2H), 7.80~
7.73 (m, 2H), 7.47 (t, J=8.0 Hz, 2H), 7.34 (t, J=7.4 Hz,
1H), 7.03~6.93 (m, 2H), 3.85 (s, 3H), 3.82 (s, 3H); °C
NMR (101 MHz, CDCly) &: 163.49, 160.10, 153.82,
139.26, 132.28, 130.67, 129.57, 127.41, 124.54, 119.45,
113.43, 112.98, 55.32, 51.44. HRMS (ESI) calcd for
CsH1oN,O5 [M+H]" 312.1474, found 312.1477.

1- 2K JE-3-(4- G0 R 58 ) ik e -4- IR HR S (6g): 1A 2L ]
A, 772 82%. m.p. 124~126 C CCHREP: 149 °C); 'H
NMR (400 MHz, CDCLy) d: 8.49 (s, 1H), 7.85 (d, J=8.4
Hz, 2H), 7.75 (d, J=8.0 Hz, 2H), 7.48 (t, J=7.8 Hz, 2H),
7.44~7.32 (m, 3H), 3.82 (s, 3H); *C NMR (101 MHz,
CDCly) d: 163.25, 152.88, 139.12, 134.79, 132.46, 130.70,
130.52, 129.64, 128.19, 127.68, 119.52, 113.28, 51.55.
HRMS (ESI) calced for C;7H;CIN,O, [M+H]" 313.0744,
found 313.0737.
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1-(4- H 28 2R 36 )-3-(2- HEY K R 256 ) it M -4 HH i Y g
(6h): A, 775 85%. m.p. 180~182 C; '"H NMR
(400 MHz, CDCls) o: 8.47 (s, 1H), 7.64 (d, J=8.5 Hz,
2H), 7.36 (d, J=7.5 Hz, 1H), 7.34~7.27 (m, 3H), 7.26 (s,
1H), 7.26~7.22 (m, 1H), 3.72 (s, 3H), 2.40 (s, 3H), 2.28
(s, 3H); "C NMR (101 MHz, CDCly) &: 163.21, 154.08,
137.41, 137.31, 137.06, 132.27, 130.98, 130.21, 130.07,
129.86, 128.60, 125.21, 119.39, 114.43, 51.31, 20.99,
20.03. HRMS (ESI) caled for CoH;sN,O, [M+H]"
307.1447, found 307.1453.

1-(4- 502K JE )-3-(4- 4802k DR I ) it M -4 R R FH s
(6i): AR, 723 83%. mp. 168~170 C; 'H NMR
(400 MHz, CDCls) o: 8.45 (s, 1H), 7.83 (d, J=8.8 Hz,
2H), 7.72 (d, J=8.8 Hz, 2H), 7.45 (d, J=8.8 Hz, 2H), 6.98
(d, J=8.8 Hz, 2H), 3.86 (s, 3H), 3.82 (s, 3H); *C NMR
(101MHz, CDCly) d: 163.30, 160.20, 154.03, 137.78,
132.98, 132.18, 130.64, 129.68, 124.28, 121.24, 120.54,
113.46, 55.32, 53.44, 51.49. HRMS (ESI) calcd for
Ci5sH,sCIN,O [M+H]" 311.0951, found 311.0956.

1-(3,5- = H JE IR 3 )-3-(2- G 2K 3L ) Mk e -4 FHY R P G
(6j): FEOEAE, P25 82%. m.p. 201~203 C; 'H NMR
(400 MHz, CDCLy) o: 8.48 (s, 1H), 7.48 (ddd, J=5.3, 3.0,
1.7 Hz, 2H), 7.38 (s, 2H), 7.37~7.31 (m, 2H), 6.99 (s,
1H), 3.74 (s, 3H), 2.38 (s, 6H); *C NMR (101 MHz,
CDCl3) 0: 163.04, 151.73, 139.54, 139.12, 134.30, 132.11,
131.48, 131.06, 129.90, 129.34, 129.28, 126.42, 117.43,
115.04, 51.43, 21.34. HRMS (ESI) calcd for C;5H;sCIN,O5
[M+H]" 343.0849, found 343.0855.

1- F -3 JR LN -4 FH G FE S (6k): 3 Eu il A, 7=
# 81%. m.p. 104~106 ‘CCCHRER: 35 ‘C); 'H NMR
(400 MHz, CDCl3) 0: 7.95 (s, 1H), 7.80~7.72 (m, 2H),
7.43~7.35 (m, 3H), 3.95 (s, 3H), 3.77 (s, 3H); °C NMR
(101 MHz, CDCly) d: 163.44, 153.28, 135.74, 132.32,
129.16, 128.83, 128.44, 127.89, 125.77, 111.39, 51.22,
39.31. HRMS (ESI) caled for C;,H;;N,0, [M+H]"
217.0977, found 217.0981.

1- HH 3 -3-(2- G K 258 ) itk e 4 HH R RS (61): % 0 3]
1K, F2Z 80%. m.p.143~145 ‘C; '"H NMR (400 MHz,
CDCLy) 6: 7.95 (s, 1H), 7.45 (dd, J=7.6, 1.6 Hz, 1H),
7.42~7.38 (m, 1H), 7.36~7.28 (m, 2H), 3.97 (s, 3H),
3.69 (s, 3H); ®C NMR (101 MHz, CDCl;) §: 163.07,
150.86, 134.43, 134.16, 132.28, 131.38, 129.70, 129.28,
126.33, 113.58, 51.24, 39.40. HRMS (ESI) calcd for
C,H,,CIN,0, [M+H]" 251.0587, found 251.0592.

1-HA JE-3-(2- D 2R L ntp e -4 FH R A S (6m): i €2
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[EA, 772% 83%. m.p. 150~152 °C; '"H NMR (400 MHz,
CDCly) 6: 7.95 (s, 1H), 7.31~7.27 (m, 1H), 7.26 (s, 1H),
7.21 (dd, J=15.1, 7.6 Hz, 2H), 3.96 (s, 3H), 3.67 (s, 3H),
221 (s, 3H); “C NMR (101 MHz, CDCls) d: 163.26,
153.38, 137.21, 134.54, 132.51, 130.02, 129.73, 128.40,
125.15, 112.88, 51.14, 39.30, 19.87. HRMS (ESI) calcd for
C3sH14N,O, [M+H]" 231.1134, found 231.1129.

1- FF 3 -3 (4- FF 4 25 5 ) L k-4 R S (6m): 1
@ EK, 77 80%. mp. 117~119 ‘C; '"H NMR (400
MHz, CDCl;) §: 7.92 (s, 1H), 7.76~7.70 (m, 2H), 6.97~
6.91 (m, 2H), 3.93 (s, 3H), 3.84 (s, 3H), 3.77 (s, 3H); °C
NMR (101 MHz, CDCly) &: 163.55, 159.83, 153.06,
140.55, 135.72, 130.44, 124.82, 113.35, 111.00, 55.27,
51.19, 39.27. HRMS (ESI) calcd for C;3H,4N,O5 [M+H]"
247.1083, found 247.1090.

1- F 3R -3 (4- G0 A% 35 ) Mk 1 -4 F R T (60): 9 €1 [
&, P7E 83%. m.p. 131~133 ‘C; 'H NMR (400 MHz,
CDCly) 0: 7.94 (s, 1H), 7.74 (d, J=8.4 Hz, 2H), 7.38 (d,
J=8.4 Hz, 2H), 3.95 (s, 3H), 3.77 (s, 3H); C NMR (101
MHz, CDCl;) 6: 163.31, 152.08, 135.87, 134.45, 130.80,
130.50, 128.10, 111.44, 51.28, 39.36. HRMS (ESI) calcd
for C;,H;;CIN,0, [M+H]" 251.0587, found 251.0593.

1- -3 (4- H L 2R 5 ) L W 4 FY R Y i (6p): 3 (1
AR, 723 80%. m.p. 125~127 ‘C; '"H NMR (400 MHz,
CDCl3) d: 7.93 (s, 1H), 7.65 (d, J=8.1 Hz, 2H), 7.21 (d,
J=7.9 Hz, 2H), 3.93 (s, 3H), 3.76 (s, 3H), 2.38 (s, 3H);
C NMR (101 MHz, CDCl;) d: 163.50, 153.34, 138.24,
135.69, 129.40, 129.02, 128.62, 111.25, 51.19, 39.28,
21.35. HRMS (ESI) caled for C;3H;4N,O, [M+H]"
231.1134, found 231.1142.

1- -3 (4- I 6 2 05 ) L W 4 YRR R T (6q): 3 £
AR, 723 81%. m.p. 141~143 ‘C; '"H NMR (400 MHz,
CDCLy) 6: 827 (d, J=1.9 Hz, 1H), 8.25 (d, J=2.0 Hz,
1H), 8.03 (d, J=2.0 Hz, 1H), 8.01 (d, J=1.9 Hz, 1H), 7.99
(s, 1H), 3.99 (s, 3H), 3.80 (s, 3H); >C NMR (101 MHz,
CDCly) d: 163.05, 150.77, 138.77, 136.23, 131.22, 130.01,
123.13, 112.07, 51.50, 39.55. HRMS (ESI) caled for
C,H N304 [M+H]" 262.0828, found 262.0833.

12K HE-3-(3- H 2R B8 itk e -4- R H i (6r): 1 £
[, 723 82%. m.p. 119~121 ‘C; '"H NMR (400 MHz,
CDClLy) d: 8.41 (s, 1H), 7.73~7.64 (m, 2H), 7.58 (d, J=
8.8 Hz, 2H), 7.40 (dd, J=10.7, 5.1 Hz, 2H), 7.26 (td, J=
7.5,2.9 Hz, 2H), 7.18~7.12 (m, 1H), 3.73 (s, 3H), 2.34 (s,
3H); “C NMR (101 MHz, CDCly) J: 162.32, 153.17,
138.19, 136.49, 131.25, 130.87, 128.79, 128.53, 128.49,
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126.77, 126.44, 125.56, 118.49, 112.29, 50.40, 20.45.
HRMS (ESI) caled for CisHsN,O, [M+H]™ 293.1290,
found 293.1298.

HBh# &L (Supporting Information) H[A]{& 5a DL =
) 6a~6r (1) 'H NMR FI °C NMR #£ 8. X ehth}a] LA
Y 2 WA T 335 (http://sioc-journal.cn/)_E N #.
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