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Abstract The aminoindan skeleton, which widely exists in natural products and drug molecules. A convenient approach,
aza-Barbier reaction and intramolecular Heck reaction, was successfully developed for the construction of this skeleton. Enan-
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tioenriched 3-methylene-1-amino-2-indanol was also synthesized via this method.
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Figure 1 Selected medicinal and natural molecules containing
aminoindan skeleton
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Scheme 1 Proposal of syntheses of 3-methylene-1-aminoindans
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Scheme 2 Preparation of 3-methylene-1-aminoindan
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Table 1 Screening of Heck reaction conditions

@Cr/\/ Pd(OAc),, NaOAc , base @é

- S CONN

z Ligand, solvent / 4 Y

NHBoc NHBoc NHBoc NHBoc
4a 5a 5ab 5ac

Entry Ligand Base Cat. mol% Solvent Yield”/% 5a . 5ab . 5ac”
1 PPh; K,CO; 2 MeCN 68 14:1:7
2 dppm K,COs 2 MeCN 92 36:1:15
3 dppf K,CO; 2 MeCN 47 4:1:5
4 dppp K,CO;4 2 MeCN 95 >20:1:1
5 dppp Na,CO; 2 MeCN 6 >20:1:1
6 dppp Cs,CO; 2 MeCN 67 80:1:13
7 dppp K,CO;4 2 DCM 6 —
8 dppp K,CO;4 2 Toluene 17 —
9 dppp K,CO; 2 THF 62 3001301
10 dppp K>CO; 2 DME 79 3:4:1
11 dppp K,CO;4 5 MeCN 94 >20:1:1
12 dppp K,CO;4 1 MeCN 90 87:1:10
13¢ dppp K,CO; 2 MeCN 12 2:1:—
14° dppp K,COs 2 MeCN 45 9:4:1
15 dppp K,CO; 2 MeCN 96 10:1:5
16% dppp K,CO;4 2 MeCN 97 15:1:4

“Unless otherwise noted, reaction was performed with 0.5 mmol of 4, 0.5 mmol of base, 0.5 mmol of NaOAc, Pd(OAc), and ligands in 2.5 mL of dry solvent at
reflux temperature for 24 h. dppp=1,3-bis(diphenylphosphanyl)propane, dppm=1,1-bis(diphenylphosphino) methane, dppf=1,1'-bis(diphenylphosphino)ferrocene.

® Isolated yield. ¢ Determined by 'H NMR and LC-MS of the crude product. ¢

performed for 9 h.
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(I PR PERRA, T4 s (AR ) e S B R
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IRIF AR AR (91%~99% ee). F5 )2 24 & 7 FUBH i 45 19
BIGH AR RN S 5 I R, S8R AT DR G Hh gt
17, PICASEIR AR I RS2 28, PR ISLARAL 58 A R R,

1310

http://sioc-journal.cn/

Room temperature.

© 2016 Chinese Chemical Society & SIOC, CAS

50 °C./ Reaction was performed for 6 hours. ¢ Reaction was
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Figure 2 Molecular structure of compound 5e
1.3 3-TRE-1-TE-2-ENHER & R
WETHTIR, Fr -2 5E-2- BRI R A A A
AT WD, 1 EL AT DA P RS - AN AR
G B, fERIhSEE4E A aza-Barbier SN N F A
Heck SV 58 BTV L iR 6B ZE M 2 )5,
BAVEAT TP - I 2- iR 24 T 221 A k.

0(2)
C(10)

Chin. J. Org. Chem. 2016, 36, 1308~1315



Chinese Journal of Organic Chemistry

ARTICLE

£ 2 5T M Heck [ B & PER 5T ¢

Table 2  Scope of the intramolecular Heck reaction

)

NHBOC
5a
95%%, 91% ee®

F

i\lHBoc
5¢c

80%, 98% ee

MeO: : %
MeO A
NHBoc

5e
83%, 99% ee

MeO. : f

‘NHBoc
59
880/0, 98% ee

o

?\lHBoc
5i
83%, 98% ee

F ;"’NHBoc
5k

67%, 99% ee

F P
NHBoc

5b
87%, 99% ee

Cl

—NHBoc
5d

75%, 95% ee

OMe

‘NHBoc
5f
89%, 93% ee

02N e
NHBoc

5h
83%, 98% ee

;"’NHBoc

5j
70%, 94% ee

“ Unless otherwise noted, reaction was performed with 0.5 mmol of 4, NaOAc
and K,COs3, 0.01 mmol of Pd(OAc), and 0.0125 mmol of dppp in 2.5 mL of
MeCN at 86 °C.* Isolated yields. © Determined by chiral HPLC.
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(1) Heck fBIREEJLA ISL, W LARARF5 (7= 2 AL F5 1
SCARGEFREAT B H ARy T 3400 B - -2 -2 B
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Scheme 3 Preparation of 3-methylene-1-amino-2-indanol
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BRI T 0k 7 3t AT LA 2590 70 1 e R AR P2 W 6 BB 3t

7 R

3 LIRS
31 X5

B A% 2 SRR K BUBR IR A 3505 FHARHERY Schlenk
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oy HE RIS A B E s 7RO A AL EEAE Water 510
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‘B B ¥ 77 DCM, DME, Toluene 25 3514 18 5 ¥ 5 1234047
TR EE, PRE A E A A 300~400 H RERGEAT, T
% R 100~200 H FIRERR 5 150 Bk RIE G e T,
A IE - LR stk #3783 TLC A HSGF254
R, 254 nm KK AT, AR, S%EHER
LT, 3% T AR B A /K I R B DNP VAU 6.

TR RO & BB IS 1 moleL ™' Y £h R
W IR IR 30 min, EPE, FISEAIKIKE LB T
IK TR ZHE & 4~5 Ik, SRR AR B T aE b,
FERPIRZS N R IR T, B NG SR H.
32 ZWHE
32,1 SM AL da—4i 09H %

B R AW 1a~1i (5 mmol). FRFREA(10
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IONBIR RIS, BT 20 mL W2, =3 Rk 12 h.
RN ER G, R AR E, TR AU R B
FIEA), M= SR B AT B (R)-N-#U T 5 P s Pt
FEEY iz 2a~2il""),

¥ 2a~2i (10 mmol). Ji %R (60 mmol, 7.26 g)Fl
R (40 mmol, 4.59 g)MAFIFE LA, Hrm ik R
O 100 mL B A EALENE R, =38 T HiHE24 h M
ZEWE, MM RFTIIN 100 mL PR1RRER S AN KT
WK, H CGBR CFEAERL(50 mL X 3), FrfsA HlAH
P AN G AN TR e, TOKBR RN T-15, L8, K
bR VA BT AR BN o B R AR, IEC k-
LR LB AR 245 2] H bR &%) 3a~3i.

¥ 3a~3i (10 mmol)%& T 20 mL HEEH, ¥KIA )
Horig AR E: B2 (30 mmol, 1.1 g), REkItik 2B E =
R IEBEFE 6 h JRMEE NG, Wk 2, BTk~
YIEET 20 mL KA, [V NN Boc FREF(11 mmol,
2.4 g)FIEEALAN(50 mmol, 2.0 g), =i F4kEdisE 12
h. N EEHRE, F LR LBRR0 mL X 3) KU M AR %,
P A U AR & K Pk, ToKBREREA T, g,
WL BR VAT TR AR EAT S (R R, 1E
O lt- 418 OBs) 3 2] B AR &9) 4a~4i.

322 &R RS 4j—4k B9 H &

WK L EARA A 1j~1Kk (10 mmol), (R)-N-FU T %
MPR#PSEZ (10 mmol, 1.2 g). VU Z 58K (20 mmol, 4.5 g)
IONFE R Be R, % T 20 mL /) THF 7, 64 °C Rk
12h. MR, Bk & A& EE/K (30 mL) KA,
LR B0 mL X 3)AEHL, Friga LA A T KR EREN T
e, IR, WERRREF. TSR E 8 s
FRB(R)-N-U T H5 7 sk P e Vi 2 ~ 2k

# 2j~2k (10 mmol). A2 (20 mmol, 2.4 g)Al
TEALEENT (20 mmol, 130 mg) LA A& P T B T 1%
IR RBP4 R BB SR, A 80 mL Frif 7%
TR VO S RIR, HIR N RN 3 h, RMEEHRE, KR
200 mL ] 8 Z B R, A0 AN B R SN KV L
A AN KA ISR, BT A LA F TS K R R 4 T
i, IR, R R AR TSR E T B 1S
Bl I B &9 3j~3k.

# 3j~3k (10 mmol)iAT 20 mL HEEH, KB T IH
Horig NIk E: B2 (30 mmol, 1.1 g), REkIbik ZBE=
BFIEBEFE 6 h JRNMEE WG, WE 2], BTk~
YI¥ET 20 mL 7K, [V NN Boc FRIEF(11 mmol,
2.4 g)FIELAALAN(50 mmol, 2.0 g), =i F4kEii: 12
h. N EEHRE, F LR LBRR0 mL X 3) KU M Ak %,
P A AU AR A& K Pk, ToKBREREA T, Ik,
L BR VAT, TR AR E AT S (R R, 1E
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Cbt- 4R 1815 2 B A& 4j~4k.
323 3-BFPE-1-RAHiHLSY Sa~5k 495 &

FIT, B 0.5 mmol (b &4 4. BEFR4E(0.01 mmol,
2.2 mg). BEERE4(0.5 mmol, 41.0 mg). FHREREF(0.5 mmol,
69.1 mg)A1 dppp (0.013 mmol, 5.2 mg) LA K —AErid K/
AT BT TR R NS, A REHRESR, A
JEFARFIIN 2.5 mL BN O, BN R R
T 86 C THiFE 12h RMEH)E, MA 20 mL LR 4
BefiRe R &R, IhyEdsik R B AMELL TR, BTfSE LA
FHMR B #h K ek, To/KBmEREN T4, I 8 ok b 2
WA BT AR BN 0 B 552 H bRk &9
5a~5k.

(S)-N-BUT S FE-3- T 1 B 1- 0 BL B (Sa): A8
[E4A, 772 95%. HPLC: AS-H; V(n-hexane)/V(i-PrOH)=
90/10; 1.0 mL/min; 230 nm, Retention time: 4.6 min, 5.4
min (major), 91% ee. [a]h —31.074 (¢ 1.00, CHCl;); m.p.
58~59 °C; '"H NMR (400 MHz, CDCl;) ¢: 1.48 (s, 9H),
2.54 (d, J=16 Hz, 1H), 3.28 (dd, J=7.2, 8.4 Hz, 1H), 4.80
(s, 1H), 5.08 (s, 1H), 5.24 (q, J=4.8 Hz, 1H), 5.49 (s, 1H),
7.28~7.54 (m, 4H); *C NMR (100 MHz, CDCly) ¢: 28.5,
40.8, 53.2, 79.6, 104.1, 120.6, 125.1, 128.4, 128.9, 140.4,
145.7, 146.6, 155.7; HRMS (ESI) calcd for C;sH;sNNaO,
(M+Na)" 268.1308; found 268.1328.

(S)-N- BT A Bk Fok -3- W HH k- 1 - 2k -6- 35 B 0 (Sb):
Ak, 72% 87%. HPLC: Amylose-2; V(n-hexane)/
V(i-PrOH)=98/2; 1.0 mL/min; 230 nm, Retention time:
10.8 min (major), 13.8 min, 99% ee. [alh —44.214 (c
1.00, CHCl3); m.p. 55~56 ‘C; 'H NMR (400 MHz,
CDCly) 6: 1.48 (s, 9H), 2.56 (d, J=16 Hz, 1H), 3.28 (dd,
J=17.6, 8.0 Hz, 1H), 4.78 (s, 1H), 5.03 (s, 1H), 5.21 (q, J=
5.2 Hz, 1H), 5.41 (t, J=2.0 Hz, 1H), 6.96~7.43 (m, 3H);
C NMR (100 Hz, CDCl) J: 28.5, 41.0, 52.9, 79.9, 103.7,
111.7, 111.9, 115.9, 116.1, 122.1, 136.4, 145.4, 147.8,
155.6, 162.0, 164.2; HRMS (ESI) calcd for C;sH,;sFNNaO,
(M~+Na)" 286.1214; found 286.1233.

(S)-N-#HUT S R 5 -3- 0 HH 2 - 1- 2 2 -5- 3 B335 (Se):
A A, 72% 80%. HPLC: Amylose-2; V(n-hexane)/
V(i-PrOH)=98/2; 1.0 mL/min; 230 nm, Retention time:
10.5 min (major), 11.5 min, 98% ee. [a]y —27.1 (¢ 1.00,
CHCLy); m.p. 63~65 C; '"H NMR (400 MHz, CDCl;) o:
1.48 (s, 9H), 2.57 (d, J=16 Hz, 1H), 3.29 (dd, J=8.0, 7.8
Hz, 1H), 4.77 (s, 1H), 5.11 (s, 1H), 5.19 (q, J=3 Hz, 1H),
5.47 (t, J=2 Hz, 1H), 6.95~7.34 (m, 3H); *C NMR (100
Hz, CDCly) d: 28.5, 41.2, 52.6, 79.8, 105.5, 107.1, 107.3,
116.2, 116.5, 126.5, 126.6, 141.5, 143.4, 1458, 155.6,
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162.1, 164.5; HRMS (ESI) cacld for C,sH sFNNaO, (M+
Na)* 286.1214; found 286.1229.

(S)-N-BUT S B FE-3- 0 26 - 1- S i -6- SR B 1 (S d):
HEE A, 7% 75%. HPLC: Cellulose-2; V(n-hexane)/
V(i-PrOH)=99/1; 0.7 mL/min; 230 nm, Retention time:
14.4 min, 16.2 min (major.), 95% ee. [a]h —25.7 (¢ 1.00,
CHCl3); m.p. 93~94 ‘C; 'H NMR (400 MHz, CDCl;) §:
1.48 (s, 9H), 2.55 (d, J=17.6 Hz, 1H), 3.28 (dd, J=7.6,
8.0 Hz, 1H), 4.77 (d, J=7.2 Hz, 1H), 5.09 (s, 1H), 5.21 (q,
J=5.6 Hz, 1H), 5.47 (t, J=2.0 Hz, 1H), 7.24~7.42 (m, 3
H); "C NMR (100 Hz, CDCLy) ¢: 28.5, 40.9, 52.9, 79.9,
104.9, 121.8, 125.3, 128.9, 134.6, 139.0, 145.4, 155.6;
HRMS (ESI) cacld for C;sH;sCINNaO, (M + Na) "
302.0918; found 302.0933.

(S)-N-BUT AP FE-3- 0 k- 1 - Jk-5,6- — H A R i
i(5e): AEA, 723 83%. HPLC: AS-H; V(n-hexane)/
V(i-PrOH)=90/10, 1.0 mL/min, 230 nm, Retention time:
6.0 min, 9.5 min (major), 99% ee. [a]h —21.6 (¢ 1.00,
CHCl3); m.p. 103~104 ‘C; '"H NMR (400 MHz, CDCls)
d: 1.48 (s, 9H), 2.53 (d, J=16.4 Hz, 1H), 3.27 (dd, J=6.4,
6.4 Hz, 1H), 3.91 (d, J=6.8 Hz, 6H), 4.77 (s, 1H), 4.95 (s,
1H), 5.17 (s, 1H), 5.30 (s, 1H), 6.91 (d, J=19.2 Hz, 2H);
C NMR (100 Hz, CDCLy) ¢: 28.5, 41.1, 53.1, 56.1, 79.6,
101.6, 102.5, 107.0, 133.1, 138.2, 146.8, 150.1, 150.7,
155.8; HRMS (ESI) cacld for C,;H;sNNaO; (M+Na)"
328.1519; found 328.1521.

(S)-N-BUT S B JE-3- 0 FH - 1- B i -4- R AR Rk B il
(50): AEFEA, 7% 89%. HPLC: Amylose-2; V(n-hex-
ane)/V(i-PrOH)=90/10; 1.0 mL/min; 230 nm, Retention
time: 8.9 min (major), 10.9 min, 93% ee. [a]h —48.6 (c
1.00, CHCLy); mp. 91~92 C; 'H NMR (400 MHz,
CDCly) d: 1.47 (s, 9H), 2.54 (d, J=15.6 Hz, 1H), 3.24 (dd,
J=7.3, 8.0 Hz, 1H), 3.90 (s, 3H), 4.79 (s, 1H), 5.20 (s,
2H), 5.88 (s, 1H), 6.78~7.25 (m, 3H); *C NMR (100 Hz,
CDCly) d: 28.5, 41.6, 53.2, 55.3, 79.6, 108.9, 110.0, 117.0,
128.0, 129.9, 145.0, 148.3, 155.7, 157.0; HRMS (ESI)
cacld for C;sH,;CINNaO; (M—f—Na)+ 298.1414; found
298.1421.

(S)-N- U T S8 B JE-3- 0 FH - 1- B i -5- R ARk B il
(5g): H[EAER, =% 88%. HPLC: Cellulose-2; V(n-hex-
ane)/V(i-PrOH)=98/2; 1.0 mL/min; 230 nm, Retention
time: 11.7 min, 13.8 min (major), 98% ee. [a]h —17.4 (c
1.00, CHCl;); m.p. 82~83 ‘C; 'H NMR (400 MHz,
CDCly) 6: 1.47 (s, 9H), 2.55 (d, J=16 Hz, 1H), 3.27 (dd,
J=6.4, 7.6 Hz, 1H), 3.82 (s, 3H), 4.78 (s, 1H), 5.06 (s,
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1H), 5.15 (s, 1H), 5.45 (s, 1H), 6.84~7.29 (m, 3H); "°C
NMR (100 Hz, CDCly) 6: 28.5, 41.4, 52.7, 55.6, 79.5,
104.1, 104.4, 116.4, 126.0, 138.2, 141.9, 146.8, 155.7,
160.4; HRMS (ESI) cacld for C;sH,;CINNaO; (M—}—Na)+
298.1414; found 298.1432.

(S)-N-#HUT 48 P FE -3- 30 F 2 -1 35 -6- i 225 T v
(5h): 1 A &, 7= % 83%. HPLC: Cellulose-2;
V(n-hexane)/ V(i-PrOH)=90/10; 1.0 mL/min; 230 nm,
Retention time: 12.5 min, 14.1 min (major), 98% ee. [a]f
—30.3 (¢ 1.00, CHCl3); m.p. 81~82 °C; 'H NMR (400
MHz, CDCl;) 6: 1.42 (s, 9H), 2.58 (d, J=15.6 Hz, 1H),
3.29 (dd, J=6.8, 7.2 Hz, 1H), 4.80 (s, 1H), 5.25 (s, 2H),
5.62 (s, 1H), 7.51~8.18 (m, 3H); C NMR (100 Hz,
CDCly) o: 28.4, 40.8, 52.8, 80.3, 109.2, 120.8, 121.3,
1242, 144.7, 146.4, 147.1, 148.5, 155.5; HRMS (ESI)
clcad for C;sH;sN,NaO, (M—i—Na)+ 313.1159; found
313.1140.

(S)-N-HU T Sk Hk-3- W1 FF k- 6- FFY k- 1 -0 ik B9 (5i):
H @ E AR, P2% 83%. HPLC: Cellulose-2; V(n-hexane)/
V(i-PrOH)=99/1; 0.9 mL/min; 230 nm, Retention time:
8.0 min, 8.7 min (major), 98% ee. [a]h —15.2 (¢ 1.00,
CHCly); m.p. 63~64 °C; '"H NMR (400 MHz, CDCl;) ¢:
1.48 (s, 9H), 2.36 (s, 3H), 2.52 (d, J=15.6 Hz, 1H), 3.25
(dd, J=6.0, 7.2 Hz, 1H,), 4.78 (s, 1H), 5.00 (s, 1H), 5.18
(s, 1H), 5.42 (s, 1H), 7.08~7.38 (m, 3 H); *C NMR (100
Hz, CDCl;) d: 21.6, 28.5, 41.1, 53.1, 79.6, 103.1, 120.5,
125.4, 129.5, 137.9, 139.1, 146.1, 146.5, 155.7; HRMS
(ESI) cacld for C;¢H,;NNaO, (M+Na") 282.1465; found
282.1458.

(S)-N-FU T S FRIE-1- F -3 Y 2 - 1 - BT (5)):
H &b 4k, 7% 70%. HPLC: AS-H; V(n-hexane)/
V(i-PrOH)=90/10, 1.0 mL/min, 230 nm, Retention time:
3.9 min (major), 4.6 min, 94% ee. [a]p 35.2 (¢ 1.00,
CHCl;); m.p. 77~78 “C; '"H NMR (400 MHz, CDCl;) ¢:
1.38 (s, 9H), 1.55 (s, 3H), 2.83 (d, J=16 Hz, 1H), 3.27 (d,
J=16.4 Hz, 1H), 4.94 (s, 1H), 5.06 (s, 1 H), 5.49 (s, 1H),
7.27~7.49 (m, 5 H); *C NMR (100 MHz, CDCl;) J: 28.3,
46.8, 60.7, 103.9, 120.7, 122.5, 128.1, 128.8, 139.5, 146.6;
HRMS (ESI) cacld for C;sH,,NO, (M+H)" 260.1651,
found 260.1650.

(S)-N- U T A R I -1- FF 3 -3- 30 P -1 2 -6- B
Wosk): A [ AR, 7R 67%. HPLC: AS-H;
V(n-hexane)/V(i-PrOH)=90/10, 0.5 mL/min, 230 nm, Re-
tention time: 7.8 min (major), 8.8 min, 99% ee. [a]}) +
252 (¢ 1.00, CHCl;); m.p. 60~61 ‘C; 'H NMR (400
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MHz, CDCl3) 0: 1.37 (s, 9H), 1.48 (s, 3H), 2.78 (d, J=
16.4 Hz, 1H), 3.31 (d, J=15.6 Hz, 1H), 5.00 (s, 1H), 5.40
(s, 1H), 6.91~6.99 (m, 2H), 7.40~7.43 (m, 1H); "°C
NMR (100 MHz, CDCl;) d: 20.2, 46.9, 60.4, 103.4, 109.2,
109.4, 115.3, 115.5, 122.1, 135.4, 145.4, 162.3, 164.8;
HRMS (ESI) cacld for C;¢H,)FNNaO, (M + Na) *
300.1376; found 300.1372.
324 3-ZPH-1-RK-2-F A LS 8 a9 H &

AN, HATR K H i WREEE W b &4 2a (1
mmol). o2& FPE LA A 2R IR(2 mmol). iELER (2
mmol). TE/KEAEE(1 mmol) & T T N, KR
BIGEARY, RERRBAE I 40 mL AR T8
AbERF)TGK DMF, # bk 2 T S0 TR e, B
SRR, MKRPIN 200 mL 2R ZEEFRRE, WU
b R B S A K T VAT R AL K I T ek, IS
BUAH I JE /K BR BN T4, I 98 S5 B0R BR 239 7). Fr il
FEMIGREENT 88, AT LALL 92% 7= R EI1L &4 6.

&0 6 £ T RIET 1 moleL ™" (IS SEALEN I BE
Wb, = HERE 40 min. N EE S IR R 25 VA,
AT 10 mL 237, 28R AEEREEL(20
mL X 3). AT HUAH A CK B ER AT, 1o 8 ok Bk
BRI, RS ET 1 mL BEEF, AR R
oGS EALE SR R IR A YI(UHP) (3 mmol)Fl =4 F 3
BR(MTO) (0.02 mmol), Z i FHF: 2 min. KMNEEH)F,
TR R 2250, M= EAE RN 70 B nT LLLATR 253 90%
= R AR A 7.

FEi T, ¥ 0.5 mmol AW 7. BEER%E(0.01 mmol,
2.2 mg). EEER#9(0.5 mmol, 41.0 mg). FHREREF(0.5 mmol,
69.1 mg)A1 dppp (0.0125 mmol, 5.2 mg) A K — &gk
INRBFE B T TR RN E T, R E B R,
SR RARRTFINN 2.5 mL HiEF 280800 0. B Bk
ATER MR 12 h KNER)E, A 20 mL 4 4
BEFRREAR 2R, I UE AR R () EL AN AL TR, T fsE LA
FAMAN G K BE%, ToKBRIRAN T8, ik Ik b 2
WA = AR ET 0 B T BALL 95% M7= %,
20 1 119 drfH1S 2] B AL A YI(1R,2R)-N-FUT T 3-3-
M- 1- 2 0 -2- R SR B (8), LR, 7R 95%.
[a]h +16.2 (¢ 1.00, CHCl;); '"H NMR (400 MHz, CDCls)
J: 1.48 (s, 9H), 1.48 (s, 3H), 2.89 (s, 1H), 4.79~4.83 (m,
3H), 5.42 (s, 1H), 5.67 (d, J=1.2 Hz, 1H), 7.31~7.33 (m,
2H), 7.48~7.51 (m, 2H); *C NMR (100 MHz, CDCl;) ¢:
24.1, 24.4, 60.1, 60.2, 74.3, 108.8, 121.3, 125.6, 129.0,
129.6, 135.4, 142.3, 148.8; HRMS (ESI) cacld for
C14HoNNaSO; (M+Na)™ 304.0983; found 304.0953.
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4 BIi#1 8 (Supporting Information) L&) 5a~5k LA
KAEY) 8 (A% HE I &5 HE O R a6 1 B, (&9
Sa~5k ] HPLC JR 635 B LA AL &) Se 1R 45 di 2 250805
X R} ] BA 4 3% AT I 35 (http://sioc-journal.cn/) |
TEK.
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