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DMF 5- , 7, 7 NBS
(3); 3 120°C , 8: 8
> -3, 4 (4); 3 PNP 10: 10
5 5, 6- 9: 9
(6); 4 6 12
CHO
CHO CHO cron
L b d
OCH,  Br OCH, Br OCH,
H OH OCH,
1 2 3
be
CH,
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OCH;
4
CH,Br Br
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o —- O O o o O O
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OCH
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Fig. 1  Synthetic route of compounds 2—12
(a) Br,, CH;0H, 0°C; (b) CH;1, K,CO;, DMF, RT; (c) 80%N,H,-H,0, KOH, Diglycol, 120°C; (d) Br,, CH;COOH, 60°C; (¢) NaBH,,
CH;0H, 0°C; (f) AICl;, CH,Cly, RT; (g) NBS, AIBN, CCly, Av; (h) K,COs, 1, 4-dioxane, H,0, 90°C; (i) PNP, K,CO3, 58°C;
(j) K,CO;s, FeCls, Hha, 85°C; (k) ACN, DDSA, DMAP, Pyr, 50°C

.13
22 GATH 75 1302, 1300, 1082 1084360
2.2.1 5- (2) [12] , 2 5
, 100 mL (M) (152 g, 329 s 3)
100 mmol) , Br, (5.5 mL, 110 mmol), , 2 (20.7 g, 90 mmol) 179 ¢
1 h, , 10 min S0mL  g,CO; 200 mL DMF Mel (8.1 mL,
, , 15 min, 5 130 mmol) s 24 h
, 5- (2) 219 g, ) , ,
95% , 213 g, 97%
2 : ; 160~ 3 , 60~62°C
162°C  'H-NMR (500 MHz, CDCl;)8 9.82 (s, 1H, "H-NMR (500 MHz, CDC13)6 9.83 (s, 1H, CHO),

CHO), 7.67(s, 1H, ArH), 7.34(s, 2H, ArH), 3.98(s, 3H,  7.64(s, 1H, ArH), 7.38(s, 1H, ArH), 3.96(s, 3H, OCH),
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3.95(s, 3H, OCH;); "C-NMR (125 MHz, CDCl;)s
189.7, 154.5, 151.8, 133.4, 128.7, 117.9, 110.2, 60.8,

56.3 [12] , 3 5-
223 3- 4,5- “4)
, 5- (3)(24.4 g, 100 mmol)
200 mL , 80% 10.1 mL,
20 min, 15 g K,CO;3,
10 min 120°C, 2 h,
, 200 mL s
: ( 4) 215 g,
93%
4 : 'H-NMR

(500 MHz, CDCl3)8 6.91(s, 1H, ArH), 6.66(s, 1H,
ArH), 3.84(s, 3H, OCHj3), 3.83(s, 3H, OCH3), 2.28(s,
3H, ArCH;); “C-NMR (125 MHz, CDCl)3 153.5,
144.2, 135.0, 124.9, 117.3, 112.6, 60.1, 56.4, 20.9

[13] , 4
2.2.4 5,6- *)
,  Bry;(10.0 mL, 200 mmol) 300 mg
3 (24.4 g, 100 mmol)
70 C 3h ,
, s ,  NaSO;
2 , , )
20.5 g, 63%

5 : s
128~130°C '"H-NMR (500 MHz, CDCl3)8 10.27(s, 1H,
CHO), 7.46(s, 1H, ArH), 3.94(s, 3H, OCHj;), 3.93(s,
3H, OCH;); “C-NMR (125 MHz, CDCl;)8 191.6,
159.3,152.8, 131.4, 122.8, 121.9, 111.7, 60.8, 56.2

[14]
2.2.5 2,3- -4, 5- (6)
, (0.95 g, 25 mmol)
5, 6- (5) (16.2 g, 50 mmol) 100 mL
, , TLC , ,
10% )
R 15.1 g,
93%
6 : , 92~94°C

'H-NMR (500 MHz, CDCl5)8 7.04(s, 1H, CHO), 4.71(s,
2H, CH,), 3.88(s, 3H, OCHs), 3.85(s, 3H, OCH,);
BC-NMR (125 MHz, CDCly)d 152.5, 146.8, 137.3,
121.7, 114.9, 111.6, 65.8, 60.5, 56.1 [15]

58 /2016 /

22.6 2, 3-

) H@ART/CLE

-1-(2- -6-

)'4a 5-

-3, 4-
Y
, 6 (6.52 g, 20 mmol)
4 (4.62 g, 20 mmol) CH,Cl, (100 mL) ,
AICl; (5.33 g, 40 mmol)
30 min

> >

(I mmo/L), ,

CH;0H 9.6 g,
89%

7 : , 115~
117°C  '"H-NMR (500 MHz, CDCl;)3 6.78(s, 1H, ArH),
6.14(s, 1H, ArH), 4.17(s, 2H, ArCH,Ar), 3.89(s, 3H,
OCH;), 3.84(s, 3H, OCH;), 3.83(s, 3H, OCH;), 3.56(s,
3H, OCHj), 2.17(s, 3H, ArCH;); “C-NMR (125 MHz,
CDClLy)8 152.6, 152.0, 146.2, 144.9, 135.8, 134.2,
129.5, 122.4, 121.7, 117.6, 113.8, 111.7, 60.5, 60.4,

56.4,56.2, 40.5, 20.8
2.2.7 2, 3- -1-(2- )-3, 4-
)-4, 5- (8)
7 (5.39 g, 10 mmol)
CCly (100 mL) ,
NBS (2.14 g, 12 mmol) ,
2h

B B

-6~(

AIBN (200 mg)

46%

8 : , 140~
141°C "H-NMR (500 MHz, CDCl5)8 6.93(s, 1H, ArH),
6.16(s, 1H, ArH), 4.35(s, 2H, CH,), 4.36(s, 2H, CH,),
3.95(s, 3H, OCHs), 3.89(s, 3H, OCH,), 3.84(s, 3H,
OCHs;), 3.56(s, 3H, OCH;); "“C-NMR (125 MHz,
CDCly)8 152.5, 152.2, 147.3, 146.3, 135.6, 133.5,
130.5, 122.9, 121.8, 117.4, 113.9, 112.6, 60.3, 60.5,

56.4,56.2,39.5,31.7

( 8)2.85g,

228 3- 2@, 3- -4, 5- - )
1-4, 5- )]
8(2.82 g) ) 1, 4-
(20 mL) (20 mL) , 90~100°C
, TLC ,
227 g, 91%
9 : , 164~166°C

'H-NMR (500 MHz, CDC13)8 7.09(s, 1H, ArH), 6.24(s,
1H, ArH), 4.53(s, 2H, CH,), 4.22(s, 2H, CH,), 3.90(s,
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3H, OCHj3), 3.90(s, 3H, OCH;), 3.80(s, 3H, OCHj3),
3.55(s, 3H, OCH;); “"C-NMR (125 MHz, CDCl;)s
152.3, 151.2, 146.0, 145.9, 136.6, 135.9, 128.8, 122.5,
121.7, 117.4, 111.8, 111.4, 63.1, 62.2, 60.4, 56.2, 56.1,

39.2

229 2,3 -1-Q2- -3, 4- -6-((4-
) ) )-4, 5- (10)
100 mL lg 9, 20 mL
) 9 ,
0.226 g 045 g
58°C, TLC
4h 9 ,
1.04 g, 95%
10 : 'H-NMR

(500 MHz, DMSO) & 8.11(d, J = 9.0 Hz, 2H, ArH) ,
7.46(s, H, ArH), 6.91(d, J = 9.0 Hz, 2H, ArH) , 6.61(s,
H, ArH), 5.28(s, 2H, CH,), 4.17(s, 2H, CH,), 3.89(s,
3H, OCH;), 3.78(s, 3H, OCH3), 3.69(s, 3H, OCHj),
3.41(s, 3H, OCH;); *C-NMR (125 MHz, DMSO) &
163.66, 152.46, 152.44, 146.84, 145.84, 141.45, 136.59,
132.72, 130.42, 126.25, 126.25, 122.57, 121.34, 116.91,

115.53, 115.53, 115.43, 112.58, 70.12, 60.60, 60.55,
56.18, 56.74, 40.18
2210 4-((3- -2-(2, 3- -4, 5- )-4,
5- ) ) an
100 mL 03¢g 10,
10 mL , 28 mg,
20 mg, 30 mg 85°C
TLC
, , 93%
11 : 'H-NMR

(500 MHz, DMSO) & 7.34(s, H, ArH) 6.49(d, J = 9.0 Hz,
2H, ArH), 6.42(d, J = 9.0 Hz, 2H, ArH), 6.13(s, H,
ArH), 4.86(s, 2H, CH,), 4.62(s, 2H, NH,), 4.14(s, 2H,
CH.,), 3.86(s, 3H, OCH3), 3.74(s, 3H, OCH3), 3.69(s,
3H, OCHs), 3.44(s, 3H, OCH;); “C-NMR (125 MHz,
DMSO) § 152.48, 152.31, 149.73, 146.35, 145.84,
143.32, 136.69, 134.46, 122.37, 121.24, 116.96, 116.02,
116.02, 115.25, 115.25, 114.62, 112.69, 69.45, 60.57,
60.61, 56.66, 56.21, 40.08

2211 4-((3- -2-2, 3- -4, 5- )-4,
5- ) )-4- (12)
100 mL . N , 20 mL

H@A RTICLE

,04¢g ,0.38 g DMAP, 0.8 mL ,
1.1 g 9, 50°C 3h ,
TLC ,
1.27 g, 97%
12 "H-NMR

(500 MHz, DMSO) & 7.20(s, H, ArH) 6.10(s, H, ArH),
5.02(s, 2H, CH,), 4.07(s, 2H, CH,), 3.86(s, 3H, OCHj3),
3.74(s, 3H, OCH3), 3.67(s, 3H, OCH,), 3.57(s, 3H,
OCH,), 2.32(s, 2H, CH,), 2.25(s, 2H, CH,); *C-NMR
(125 MHz, DMSO) & 173.62, 172.08, 152.47, 152.27,
145.87, 136.26, 132.89, 129.32, 122.09 121.36, 116.83,

114.20, 112.33, 64.80, 60.80, 60.47, 56.54, 56.27,
39.94, 28.90, 28.85
2212 3- -2-(2, 3- -4, 5- )-4, 5-
(13)
O O .
H,CO O Br OCH HC Br OCH
9 13
, 100 mL 2 g
9’ 5 20 mL
l6g
, 2h,
1.5g, 78.9%
2.2.13 3- -2-(2, 3- -4, 5- )-4, 5-
(14)
_NOH
O O o) o O O
OHC OCH, HCO Bl’ OCH,;
OCH; OCH
13 14
100 mL 1.1 10,
10 mL , 0.18 mg,
0.42 mg 90°C TLC
1h
, 1.09 g,
96%
14 : 'H-NMR

(500 MHz, DMSO) & 8.13(s, H, CH) 7.42(s, H, ArH),
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6.12(s, H, ArH), 4.32(s, 2H, CH,), 3.89(s, 3H, OCHj),
3.78(s, 3H, OCH3), 3.71(s, 3H, OCH,), 3.49(s, 3H,
OCHjy), 2.08(s, H, OH); “C-NMR (125 MHz, DMSO)
§152.72, 152.59, 147.41, 147.10, 146.02, 136.57, 130.04,
129.09, 122.54, 121.66, 116.98, 112.52, 110.78, 60.66,
60.64, 56.51, 56.45, 39.86

3 PTPI1B B & V&4 2
10,11,12 14
, 2 uL

(50 mmol/L) Tris-HCI, pH 6.5,

2 mmol/L pNPP, 2% DMSO, 30 nmol/L hGST-PTP1B),

DMSO

20 pg/mL,
: DMSO, : ( 95.4%,
20 pg/mL), 37°C,
405 nm R 30 min,
PTP1B

1 1L&10,11,12 70 14 89 PTP1B BEH H)
Tab. 1 In vitro PTP1B inhibitory activity for compounds
10, 11, 12, and 14

(%)
10 23.51
11 44.57
12 38.64
14 46.72
4 i
PTPIB
BPN ,
10,11,12 14, PTPIB
PTPIB BPN
PTPIB , 10,
14 12 ,
10
11, 11 10
PTP1B ,
60 /2016
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Investigation of synthesis and PTP1B inhibitory activity of
four new halogenated compounds

WANG Bao-cheng” %, WANG Li-jun’, JIANG Bo', YANG Meng?®, SHI Da-yong’

(1. Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China; 3. Qingdao University of Science and Technology, Qingdao
266500, China)
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Abstract: Halogenated compounds separated from Rhodomela confervoides have demonstrated significant protein
tyrosine phosphatase 1B (PTP1B) inhibitory activity. Of these compounds, the inhibitory activity of BPN is the best.
To further investigate the effects of side chain polarity, in this assay we synthesized four new compounds, including
(2, 3-dibromo-1-(2-bromo-3, 4-dimethoxy-6- ((4-nitrophenoxy)methyl)benzyl)-4, 5-dimethoxybenzene (10), 4-((3-
bromo-2-(2, 3-dibromo-4, 5-dimethoxybenzyl)-4, 5-dimethoxybenzyl)oxy)aniline (11), 4-((3-bromo-2-(2, 3-dibromo-4,
5-dimethoxybenzyl)-4, 5-dimethoxybenzyl)oxy)-4-oxobutanoic acid (12), and 3-bromo-2-(2, 3-dibromo-4, 5-dime-
thoxybenzyl)-4, 5-dimethoxybenzaldehyde oxime (14)). We tested the inhibitory activity of these compounds
against PTP1B and found compound 14 to display better inhibitory activity with appropriate side chain polarity.

(At #: BT 3)
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