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[Abstract | Objective

thoxyaniline was firstly converted into the intermediate 1-oximino-N- (3-methoxyphenyl) acetamide through Sandmeyer reac-

To improve the synthetic condition of 6-methoxyisatin. Methods The starting material 3-me-

tion , then 6-methoxyisatin was conducted with methanesulfonic acid as catalyst in the following ring closure reaction . Results
In the second step of the cyclization reaction , methanesulfonic acid was used to replace the concentrated sulfuric acid which is
widely used in literature . The temperature was 80°C , the reaction time was 30 min, and the yield was 81. 24% . Conclusion
This study provided a synthesis process of 6-methoxyisatin with simple operation , mild reaction condition and high yield , which
is suitable for large scale preparation of the compound .

[Key words | 6-methoxyisatin ; synthesis ; methanesulfonic acid

Bt

BELL) 12 AFAE T A SR LB & A b, s i 1 spirotryprostatins A (2 YELA 86 FL 3h

JERTPI T o R A AR (1 SR 5 rh 4y B AR
BN, BELLWRE—F KA NS B A BT
FEIE B PURUIK BTSRRI SR TR 96 S
BRI IE BELLATA Wy Rh FLIR S L A2 IR L kit
AN P 0 | 24 B 98 AT i LA A 4
BELLATT AR Ve BT 25 I RIS 8 244 A
z—

6-FH AR e 21 7R R 2440 T AR G2 S A AL
HRIA LEZ R R L TR PEA G i G i
IR by O B RS 0 T kL, MR R M| R S AR W el
strychnofoline (] 1A LAl {5/ FR & (L3 9% B16
SERIRE AN R A 2293 58 IR TR P 7 03 15 A

[(E€WE] EHFARBEIATH (81172928,21102174)
(MEE™AN] TWE LA E-mail : hywangl1020@ 163 .com
(ERAEE] sk M. 0F 58 O . 259 A WL & B BF 5% . E-mail .
zh19683@ 163 .com

tsFT210 40fuf0 G2/M 33 © ,Lerchner 25" &1k
SR 6-F AR e 2T A Sy G B v TRl 42 & iU B3
RIEWINR, FELEYIDT I L Petrov 5 K B 6-F S 3
BELLATEY NMP6 (3)RIEN CB2 Z AR HEIER
B JH T R S AR SE A T AL

6- AR Bk e 214 Sy SC B U e, AR H T
2 RIS BB B A R R R 6-HE A
BRI T2kt B R0 S, MRS SOk
HHp 6-H A S A Mok R EA . O% M
Sandmeyer J7i% B S84 P AR 1-5 3E-N-(3-H
SAEERE ) SR (P S TR R e Ak OGP S 1A 7
Yy 6-H AR LT B P A R 15 3E-N-
G-HR R ) S BE e o vk SR B IR 72 70 IR A5 34
5] JHRBRIR 23 (3 43 S ik A T BOBCR A 53
BRIRGE WS 4000, @ Stoll A EE SR AT 3-H
A % e R T SR N AT B T A s i A 2



2 A

128

2015 4E 3 J 25 H 5 33 %45 2 1
Journal of Pharmaceutical Practice ,Vol .33, No .2 ,March 25,2015

E1

Py B SR AR R R ICR HUA 159, Mason
25 USR] 3P A R i R e B S £ T S L T
L A B OCH LB m ik 670 J[HE
ARG R AR BB 2 3 = . @ Soderberg
FREE L 2-(2- R -1 SRR AR AR AL R
it T — S8 ARBRAE S 38 SR D5 BUBE 21 IR B I
6-FH AR LT 30k 596 RN 5T  HAREARE,

Zi ik ,Sandmeyer J7 ik FHJFEMEH 52

NH,
/@ CC1,CH(OH),
0

NH,OH « HCI, Na,SO0,

B EMRAMTENMNUFENR

B2, (B O R IE A0 BRIE R T
BRI v R e AR ORI . A BIFSE N 51 221
KA =R BEE R 2R S
PHBRIR B IBS—E FRE AE (R EEAR
M AWESY % ] Sandmeyer J7ik , REHEEE T A
TRLE AL RIS LA K X0 SCHA Sy SR 520D
RG] T R T O A R T A
(Kl 2),

0
HN JJ\?N\OH

CH,SO,H

a

B2 6cFERESFINGMEE

1 #MR57F*%

1.1 FBMAELEXA  Bruker Avance 300 BUAZHE
FEPRAL (Bruker A ) EE) AR TMS ,3-H & 3
Mz (AR) ;ERFRF M (AR AL 98 5% ) /K& S s
(AR) ; TOKBEREH (AR) s IR (CP) T A 7] 3
W [ FE 255 At A B A F

1.2 ZBryk

1.2.1 G a &R 78 150 ml =HH 0
AKE =R LBE16.5 g FITC/KERIREN 86 .7 ¢ J& N
7K 300 ml iV P 2 T S PRIGR IR R 32.7 ¢,
IAFGERRR 100 ml 7 DK-MERTR (9 = DY L MA
3-HAR AL 111 o SR RS o s ik
A EIHT A 215 2 KA =R SRR,
ARPRATT R o A RS2 i FF 5 min 5B R
60 “CyiisH SIS 2 h, TLC[ LR S BR-— &
B (1 : 5) MR N 58 4 I WA B =R KR
VEATH g BT AT R0 AR R A a,
1.2.2 HiEAEWHAER K 15 ml (9 HEER M
AZE] 50 ml WS I D8 2R UK 3 ¢ 19
HRIA a A LB CRIRE SRR R AR R N I AR

TOCA T, BEmse sp [k a J5, 7680 'C T & W
30 min ,TLC[ LR LR — G W ke (1 + 4) W, )
N SEA T AN ER R SOV IR A AT WK Y
bR S UEARLE SR E RO T 1 mol /L 1Y
A JHORRT A L i B L ER
FRH AR AL, L U8 JS L E EE 45 i A B 4l 5 6 4R
HeEELr . "H NMR (300 MHz, CDsOD), 8. 7.5(d,
J=8.7 Hz, 1H, Ar-H), 6.64(dd, Ji=6.3 Hz,
J-=10.1 Hz, 1H, Ar-H), 6.48(d, J=2.1 Hz,

1H, Ar-H), 3.93(s, 3H, OCHs),

2 #R

2.1 REEHTPIEK a KEGHwm AR K
B BREREN Y FH 22 5 07 R X 2 7 P WAL 23R 5 i 48
K. ToKBRER AT LAREAR 3-HY A JE 28 e 1 R X6 vk
J 6 2RI A B TR R R R CR S IR
A R B =P s, B2 FRATIEIR 3-HH 4
FARR N 11 .1 g B JCK BRI &8 86 .7 ¢,
TR 60 CRYIELL T ROV 2 h s,

2.2 R EM AT IR R K R # R

2.2.1 BRAGFPZSTUCRAGRZMm  FRATTHE A Hh R A



Zisesr el 2015 45 3 25 HA 33 B4 2 1)
Journal of Pharmaceutical Practice ,Vol.33, No.2,March 25,2015 129

a 3 g.35 ml MR FERNRZ 80 ‘CHTELL T LA
Rl RRIEAT %56 i 32 1 Al LUK BE AR IR i
FRMEI, DR AT RE A . O IR AR IR
I IRk A i AN G R AR B S L 2 5
S BRI EA BRACE A X A5 2= Al 20
AP, OUWBRIR AT IRIE I 78 Tl A7 b 5
SPEUE A R M, AR H AR L T
PR A PR O TR R AN IR A ke
FEPOR B S THEHIAE 70 "CLAR AT/ @l =1
A

F1 BPMENTESREEERBZM

L S I [ W

RRHOF (t/min) ZP)

Wi R 30 12.27

F il iR 30 78 .05
2.2.2 JREEXNBCREE %RV R R a

3 g WAHVBA TR s R0 Ffed Ak ) & 24 35 ml L, EHR
60,80 F1100 °C 3 A [F] sy Il B 4 BE X OCFR L
NI, NFR 2 AT DA LI et e sl IR L1
AR, BB S AR IR )
SRBUATE S, H R B REEEHIE 80 T
FERC ARG . AEARE A2 FE I R EMA a B, 230k
R AIARE T LA D 2R A i
GRS 2 FEURTR IR JZARERIRI )

K2 RMNBREXNREGRMEENZ

S R S s ] g
/C)H (t/min) D)
60 30 42.75

80 30 78 .05
100 30 42 .53

2.2.3 WERRHEXRCREN 2R,
TATRA P a 3 g, VIREH 80 C LU iR
VeI R . N 3 Al LUR B, 24 AR R 1Y
HEEE 15 m] BHSCRIE R SR, HRR R FH 8
B ZZ ISR ME AT T [ I 33K 55 3 500 P 1 o S 3
ERAY IO A E

2.2.4 SLEER ZEEVLFEZR IRATA N Y rhE
A a k3 g B, 2R FH HE B R SR 5 5 A A 3510 L o
15 ml WA 80 °C W HHE30 min A fESL 5
%1,

3 itig

AMFFEMEE FXF Sandmeyer 7775 & i 6- H 4

®3 HEBASENTEREKEENT

ik S I3 5 B g
(V/mD) (t/min) (ZD)
15 30 81.24
25 30 78 .05
35 30 73 .45
45 30 69 .94
55 30 46 .92

SERELLAER A IR ROV BEATOLAL o5 SR R BE AL
AT ) 12 8 R B D i R AN A
IR R AT A ¥ 770 SHE AR AR 3R] L i v iR K
17 RFHCR JEARWIE R —RAVE AT . Beoh AT
FEIL R G5 T IR | TSI R A A0 A FH 3
SRR A3 3] T — 2 U AR AR L
ZHISCHRARGE MCRA B S IR Al T Tk AR
7R XEL T SR A LRI T — kR
PETRTER ARl A WA e 1Y) 6- PP SRR IR 20 1 45
T2,

(5% 3i#K]

[1] Guo Y, Chen F. TLC-U V-spectrophotometric and TLCscan-
ning determination of isatin in leaf of Isatis[J ]. Zhongcaoyao ,
1986, 17(2) . 8-11.

[2] Premanathan M, Radhakrishnan S, Kulangiappar K, et al .
Antioxidant & anticancer activities of isatin (1H-indole-2,3-
dione) , isolated from the flowers of Couroupita guianensis
Aubl[J]. Ind J Med Res, 2012, 136(5) . 822-826 .

[3] Galliford CV , Scheidt KA .Pyrrolidinyl-spirooxindole natural
products as inspirations for the development of potential ther-
apeutic agents[J]. Angew Chem Int Ed Engl, 2007, 46 (46);
8748-8758 .

[4] Lerchner A, Carreira EM . First total synthesis of (+/—)-
strychnofoline via a highly selective ring-expansion reaction
[J].J Ame Chem Soc,2002, 124(50) . 14826-14827 .

[5] Petrov RR, Ferrini ME, Jaffar Z, et al . Design and evalua-
tion of a novel fluorescent CBZ ligand as probe for receptor vi-
sualization in immune cells [J ]. Bioorg Med Chem Lett,
2011, 21(19); 5859-5862 .

[6] Jag M, Virender S. Condensed bridgehead nitrogen heterocy -
clic systems: synthesis and antimicrobial activity of thiazolo
[3',2" :2,3]1,2,4 Jtriazino[5 ,6-b Jindoles and isomeric th-
iazolo[2',3" + 3,47[1,2,4 Jtriazino [5 ,6-b Jindoles[J . Ind J
Chem, Sec B: Org Chem Includ Medicin Chem , 1996, 35
(5); 456-458 .

[7] Kaila N, Janz K, DeBernardo S, et al . Synthesis and abio-
logical evaluation of quinoline salicylic acids as P-selectin an-
tagonists[J]. J Medicin Chem , 2007, 50(1). 21-39 .

[87 sk« , x4l , w30k . WRBE AL ot i &[], ¥
WG R (AL RFRE R L 2009, 33(3); 212-216 .

[9] Mason JJ, Janosik T, Bergman J. A new approach to me-

thoxyisatins leading to the total synthesis of ophiuroidine and



130

2 A

2015 4E 3 7 25 A% 33 %45 2

Journal of Pharmaceutical Practice ,Vol .33, No.2,March 25,2015

(10]

other hydroxytryptanthrins [J ]. Synthesis-Stuttgart , 2009,
(21).: 3642-3648 .

Soderberg BCG , Gorugantula SP, Howerton CR, et al. A
palladium-catalyzed synthesis of isatins (1H-Indole-2,3-dio-
nes) from 1-(2-haloethynyl )-2-nitrobenzenes [J ]. Tetrhe-
dron, 2009, 65(36):7357-7363 .

[11]

(12]

Parsy CC ,Surleraux D ,Alexandre FR ,et al .Macrocyclic ser-

ine protease inhibitors[ P .3 ,2009099596 ,2009-08-13 .

Parsy CC ,Surleraux D ,Alexandre FR ,et al .Macrocyclic ser-

ine protease inhibitors I[P ].3& [ ,20090047244 ,2009-02-19 .
(WFEHHA] 2014-02-24 [{EEIHH] 2014-09-10
(AxFE\] FHER

(k3% 101 W)

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

Bagade MB, Thool AW, Lokhande PD, et al. Simple tech-
nics for isomerization of 2'-hydroxychalcones to flavanones—
use of silicagel, ethylenediamine and hydroxylamine hydro-
chloride[J ]. Ind J Chem , 1991, 30B . 973-975.

Naseem A, Ansare WH . An improved procedure for the
isomerisation of 2'-hydroxy substituted chalcones to flavaones
using silica supported — BiCI3 under dry conditions [J]. J
Chem Res, 2004 ,35(17):572-573.

Naseem A, Johan EVL . Silica gel supported TaBr5 ;: new cat-
alyst for the facile and rapid cyclization of 2'-aminochalcones
to the corresponding 2-aryl-2,3-dihydroquinolin-4 (1 H )-ones
under solvent-free conditions[J ]. Tetrahedron Lett, 2006,
47(16), 2725-2729 .

Beena N, Sharad F', Abdul R, et al . Efficient synthesis of 3-
methyl-flavanones and evaluation of their anti-bacterial activi-
ty[J]. Chin J Chem , 2012, 30(8) 1695-1698 .

Michele TD , Michael DA . Kinetic investigation of the heter-
ogeneous synthesis of flavanone over MgO [J ]. Catal Lett,
2002, 79(1-4), 175-181.

Liu Z , Cortés-Concepcién JA , Mustian M, et al . Effect of
basic properties of MgO on the heterogeneous synthesis of
flavanone[J]. Appl Catal A-Gen, 2006, 302(2) . 232-236 .
Choudary BM , Ranganath KVS, Yadav J, et al . Synthesis of
flavanones using nanocrystalline MgO [J]. Tetrahedron Lett .
2005, 46(8);: 1369-1371.

Saravanamurugan S, Palanichamy M, Arabmdoo B, et al.
Solvent free synthesis of chalcone and flavanone over zinc ox -
ide supported metal oxide catalysts [J]. Catal Commun.
2005, 6(6): 399-403 .

Makrandi JK ,Shasi B .Potassium ferricyanide mediated cyclisation
of 2'-hydroxychalcones to flavanones using phase transfer catalysis
[J].Synth Commun ,2000,30(19) :3555-3558 .

Hemanth KK, Perumal TP. A simple and facile solventless
procedure for the cyclization of 2'-amino-and-2'-hydroxychal-
cones sodium hydrogen sulphate as heterogenous catalyst[]J].
Can J Chem , 2006, 84(8). 1079-1083.

Raghavendra S, Marzieh Y, Noorsaadah AR . Synthesis of
flavanones , azaflavanones, and thioflavanones catalyzed by
PMA-SiO2 as a mild, efficient, and reusable catalyst [J].
Monatsh Chem , 2012, 143(5); 797-800 .

Koichi T, Teize S. Efficient conversion of 2'-hydroxychal-
cones into flavanones and flavanols [J ]. Green Chem , 2001, 3
(3):133-134.

Jiang HY , Zheng XX, Yin ZY , et al. An efficient catalytic

synthesis of flavanones under green conditions [J].] Chem

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

Res, 2011, 35(4) . 220-221.
Chandrasekhar S, Vijeender K, Venkatram RK. New syn-
thesis of flavanone catalyzed by L-proline[J]. Tetrahedron
Lett, 2005, 46(41) . 6991-6993 .
Wang X, Cheng S . Solvent-free synthesis of flavanones over
aminopropyl-functionalized SBA-15 [ J ]. Catal Commun,
2006, 7(9): 689-695 .
Shunmugavel S, Sujandia , Prasetyantoa EA, et al. Liquid-
phase reaction of 2'-hydroxyacetophenone and benzaldehyde
over SO3H-SBA-15 catalysts: influence of microwave and
thermal effects[J ]. Micropor Mesopor Mat, 2008, 112(1).
97-107 .
Wang H, Nu XD, Zhao M, et al. Solvent-free synthesis of
flavanone over new hybrid mesoporous base- catalysts [J].
Chem Res Chin U, 2011, 27(4). 664-668 .
Tibor T .A novel synthesis of precocenes . Efficient synthesis
and regioselective o-alkylation of dihydroxy-2,2-dimethyl-4-
chromanones[J].] Heterocycl Chem ,1988,25(3) :871-877 .
R, BIOH, BRE L L5 TR R R e
M B A R )] DU 2224 (A SR B2 D, 2000,
46(6): 706-708 .
PRIRAS . 20 pk . SRS & T ik [T ] BT R
W CH AR/ L 1992, 31(6) : 651-655 .
Zhang WH , Chan WL, Lin YH ,et al . Synthesis of hydroxy-
flavanones from substituted acetophenones and benzaldehydes
in the presence of silica gel , boric acid and piperidine [J ].
Heterocycles , 1997, 45(1); 71-75..
Takashi Y, Kodai N, Kanji S, et al. Synthesis of chalcone
and flavanone derivatives from condensation of 2'-
hydroxyacetophenones and benzaldehyde over basic B-zeolites
[JJ. J Jpn Petrol Inst, 2010, 53(6); 351-354 .
Solladie G » Gehrold N, Maignan J . Synthesis of (£ )-(R)-5-
hydroxy-6-hydroxymethyl-7-methoxy-8-methyl-flavanone
[J]. Tetrahedron Asymmetr, 1999, 10(14) . 2739-2747 .
Biddle MM , Lin M , Scheidt KA . Enantioselective synthesis
of flavanones and chromanones[J]. ] Am Chem Soc, 2007,
129(13) . 3830-3831.
Wang L], Liu XH, Dong ZH , et al . Asymmetric intramolec-
ular Oxa— Michael addition of activated a ,b-unsaturated ke-
tones catalyzed by a chiral N ,N'-dioxide nickel (I) complex :
highly enantioselective synthesis of flavanoneses [J]. Angew
Chem Int Ed, 2008, 47(45) . 8670-8673 .
Nibbs AE, Scheidt KA . Asymmetric methods for the synthe-
sis of flavanones , chromanones and azaflavanones[J]. Eur J
Org Chem , 2012, 2012(3) . 449-462.

(ks AR ] 2013-11-28 [fEEIHEI] 2014-04-21

(AT HE] B





