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Inhibition of protein tyrosine phosphatase-1B (PTP1B) has been proposed as a therapy for treatment of type-2 diabetes
and obesity. Bioassay-guided fractionation of an EtOAc-soluble extract of the root b@ritbfina mildbraedij using

an in vitro PTP1B inhibitory assay, resulted in the isolation of three new isoprenylated flavonoids, abyssinone-1V-4
O-methyl ether 2), 7-hydroxy-4-methoxy-3-(3-hydroxy-3-methytrans-but-1-enyl)-5-(3-methylbut-2-enyl)flavanone

(3), and abyssinone-VI-®&-methyl ether §), along with six known flavonoids, abyssinone-\*@-methyl ether 1),
abyssinone-V4), abyssinone-IV§), sigmoidin E ), 4-hydroxy-5,7-dimethoxyisoflavone), and alpinumisoflavone

(9). Compoundd and2, 4—7, and9 inhibited PTP1B activity, with 1, values ranging from 14.& 1.1 to 39.7+ 2.5

uM. On the basis of the data obtained, flavanones and chalcones with isoprenyl groups may be considered as a new
class of PTP1B inhibitors.

Binding of insulin to the extracellulan-subunit of insulin Erythrina of the family Leguminosae comprises over 110 species
receptor (IR) triggers a conformational change that activates the of trees and shrubs that are widely distributed in tropical and
intrinsic tyrosine kinase activity of thé-subunit via autophospho-  subtropical regions, and representative species have been used in
rylation of specific tyrosine residues. This results in the phospho- indigenous medicinéAlkaloids, pterocarpans, and other flavonoids
rylation of IR substrates (IRS)-14, which then activates several have been reported as constituents of this genus and have been
signaling cascades leading to biological responses, such as glucoséund to possess a wide range of biological activities that include
transport into the cell and glycogen synthésidrotein tyrosine anti-HIV, antioxidant, antimicrobial, and anti-inflammatory activi-
phosphatases (PTPs) are responsible for the dephosphorylation ofies8-11 Our previous study has demonstrated that a pterocarpan,
tyrosine residues and are considered negative regulators of insulinerycristagallin, isolated fror&. mildbraedij reduced phospholipase
signaling. Although several PTPs such as R Reukocyte antigen- Axinduced paw edema in mice and inhibited QZetrade-
related tyrosine phosphatase (LAR), and SH2-domain-containing canoylphorbol 13-acetate-induced ear edema, possibly through
phosphotyrosine phosphatase (SHP2) have been implicated in theénhibition of 5-lipoxygenasél¢ Despite a number of studies on the
regulation of insulin signaling, there is substantial evidence chemical constituents and biological activities of the gelBygh-
supporting protein tyrosine phosphatase-1B (PTP1B) as the criticalrina, there have been few phytochemical investigationsEon
PTP-controlling insulin signaling pathway.PTP1B can interact mildbraediipreviously. Bioassay-guided fractionation of an EtOAc-
with and dephosphorylate the activated insulin receptor as well as soluble extract of the root bark of this plant has led to the isolation
insulin receptor substrate proteihdlts overexpression has been of a series of isoprenylated flavonoids, including three new
shown to inhibit the IR signaling cascade, and increased expressioncompoundsZ, 3, and6), as the active principles. In this paper, we
of PTP1B occurs in the insulin-resistant stat€sirthermore, recent  describe the isolation and structure elucidation of these compounds
genetic evidence has shown that PTP1B gene variants are associateghd the evaluation of their PTP1B inhibitory activity.
with changes in insulin sensitivityAs with the insulin signaling
pathway, the leptin signaling pathway can be attenuated by PTPs,Results and Discussion
and there is compelling evidence that PTP1B is also involved in ) o ) ) )
this process.Therefore, it has been suggested that compounds that _ Bioactivity-guided fractionation of the EtOAc-soluble extract of
reduce PTP1B activity or expression levels can be used for treatingE- Mildbraedii using an in vitro PTP1B inhibitory assay, yielded
not only type-2 diabetes but also obesity. Although there have beenSiX isoprenylated flavanones, including the new compounds abys-
a number of reports on the design and development of PTP1B Sinone-IV-4-O-methyl ether ) and 7-hydroxy-4methoxy-3-(3-
inhibitors 25 new types of such compounds with suitable phar- Nydroxy-3-methyltransbut-1-enyl)-3-(3-methylbut-2-enyl)fla-
macological properties remain to be discovered. Since plants are avanone 8), as well as abyssinone-V-©-methyl ether 1),'2
promising source for the development of new PTP1B inhibitérs, ~ abyssinone-V4),'? abyssinone-IV §),1°***and sigmoidin E7),'*
we have undertaken a screen of hundreds of plant extracts againsgnd & neéw chalcone, abyssinone-V4methyl ether §), and two
this biological target. isoflavonones, “4hydroxy-5,7-dimethoxyisoflavone)! and alpi-

During this screening effort we found that an EtOAc-soluble Numisoflavoneg).® The structures of the known compounds were
extract of the root bark oErythrina mildbraediiHarms inhibited determined by 1D and 2D NMR analysis and confirmed by
PTP1B activity £70% inhibition at 30ug/mL). The genus comparing tgg physical and spectroscopic data with those in the

literature (B3, MS, and NMR).

UPart 48 in the series “Erythrina Studies”. Compound2 was obtained as a white powdeo,]ff —47.2 €
* To whom correspondence should be addressed. ¥82-42-860-4295. 0.2, MeOH). A molecular formula of £gH300, was determined
FazzK;ﬁ32542-860-4595. E-mail: wkoh@kribb.re.kr. for this compound from the quasimolecular ion peak natz
. + )
*Department of Animal Biology and Physiology, University of 407.2191 [M+ H]" (calcd for GeHaoOuH, 407.2216), _obtalned
Yaoundel. by HRESIMS. The'H NMR spectrum of2 (Table 1) displayed
§ Department of Organic Chemistry, University of Yaouride the characteristic signals for a flavanonejgt5.38 (1H, dd,J =
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Table 1. NMR Spectroscopic Data (400 MHz) for Compourjs3, and6 in CDCl;

2 3 6
position dc Oon (Jin Hz) Oc Oon (Jin Hz) Oc Oon (Jin Hz)
1 130.9
2 80.2 5.38, dd (13.6, 2.8) 79.9 5.39, dd (13.6, 2.8) 128.6 7.33,s
3ax 44.1 3.06, dd (16.8, 13.6) 44.3 3.05, dd (16.8, 13.6) 135.8
3eq 2.80, dd (16.8, 2.8) 2.81,dd (16.8, 2.8)
4 191.3 190.9 159.1
5 129.6 7.87,d (8.4) 129.5 7.87,d (8.4) 135.8
6 110.6 6.54, dd (8.4, 2.4) 110.6 6.55, dd (8.4, 2.0) 128.6 7.33,s
7 163.9 163.6
8 103.7 6.47,d (2.4) 103.5 6.48, d (2.0)
9 162.8 162.7
10 1154 115.1
a 119.1 7.44,d (16.0)
B 145.0 7.83,d (16.0)
=0 192.3
1 134.4 134.5 114.9
2 126.1 7.12,s 122.5 7.46,d (2.0) 166.7
3 135.5 130.5 103.8 6.44, bt s
4 156.8 156.2 162.8
5 135.5 135.8 107.8 6.45, dd (8.4, 20)
6' 126.1 7.12,s 127.4 7.16,d (2.0) 132.1 7.84,d (8.4)
1" 28.6 3.40, brd (7.2) 125.0 6.91, d (16.4) 28.6 3.40, brd (6.8)
2" 122.9 5.30, m 134.8 6.37,d (16.4) 122.7 531, m
3" 133.1 82.7 133.4
4" 26.0 1.76, brs 24.4 1.49, brs 26.0 1.79, brs
5" 18.1 1.74,brs 24.4 1.49,brs 18.2 1.77,brs
1 28.6 3.40, brd (7.2) 28.4 3.39, brd (6.8) 28.6 3.40, brd (6.8)
2" 122.9 5.30, m 122.3 5.28, m 122.7 5.31, m
3" 133.1 133.1 133.4
qm 26.0 1.76,brs 25.8 1.76,brs 26.0 1.79,brs
5" 18.1 1.74,brs 17.9 1.74,brs 18.2 1.77,brs
OMe 61.1 3.76,s 61.4 3.75,s 61.3 3.77,s

a Signals partially overlapped were distinguished when measured gDsee Experimental Section).

at oy 7.12 were assignable to symmetritetaprotons in the B
ring. The presence of a methoxy group was shown by a sharp signal
atoy 3.76. This evidence strongly suggested that comp@Lisch
methyl ether derivative of abyssinone-18){%213which was also
isolated in this study. As expected, the signals appearing in the
13C NMR spectrum (Table 1) were very similar to those50f
When compared t®, the C-4 signal of 2 showed a downfield
chemical shift (3.6 ppm), and an additional resonance for a methoxy
group appeared & 61.1. This suggested that the methoxy group
is substituted at C‘4which was further supported by the HMBC
NMR spectroscopic correlations from the methoxy protons to a
quaternary carbord¢ 156.8, C-4) and from H-2 (6n 7.12, s) and
H-1" (0w 3.40, br d) to C-4(Figure 1). The absolute configuration

of 2 was determined to beShy analysis of its circular dichroism
(CD) spectrum and comparison with literature valtR8s? Thus,

the structure of the new compouBdvas determined as abyssinone-
IV-4'-O-methyl ether.

Compound3 was obtained as a white powdev,]f;5 —47.7 €
0.2, MeOH). A molecular formula of £H300s was determined
for this compound from the quasimolecular ion peak nalz
423.2168 [M+ H]* (calcd for GeH3oOsH, 423.2165), obtained
by HRESIMS. ThetH and3C NMR data (Table 1) as well as the
physical data fo3 closely matched those & However, the'H
NMR spectrum showed a spin system that could be assigned to a
3-hydroxy-3-methylktrans-but-1-enyl group ¢y 6.91 (1H, d,J =
16.4 Hz), 6.37 (1H, dJ) = 16.4 Hz), and 1.49 (6H, br s)* This
was supported by th&C NMR spectrum, displaying signals of
13.6, 2.8 Hz, H-2), 3.06 (1H, dd, = 16.8, 13.6 Hz, H-3), and two olefinic carbonsdc 134.8 and 125.0), one oxygenated carbon
2.80 (1H, ddJ = 16.8, 2.8 Hz, H-3) and for two isoprenyl groups  (dc 82.7), and two methyl groups¢ 24.4 overlapped). Unlike,
at oy 5.30 (2H, m), 3.40 (4H, br d] = 7.2 Hz), 1.76 (6H, br s), the observation of a pair ohetacoupled protons aby 7.46 and
and 1.74 (6H, br s)? The observation of a doubleby 7.87, d,J 7.16, due to the unsymmetrical substitution pattern of the B ring,
= 8.4 Hz), a doublet of doublet®)§ 6.54, dd,J = 8.4, 2.4 Hz), implied that one of the isoprenyl groups located at'G¥d C-5
and a doublet 4 6.47, d,J = 2.4 Hz) implied the A-ring of 2was replaced with a 3-hydroxy-3-methyansbut-1-enyl group
substitution pattern fo2 as shown. Two identical singlet signals in 3. This was further supported by the HMBC correlations from
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Figure 1. Key HMBC correlations of compounds 3, and6.

Table 2. Inhibitory Activity of Compoundsl—9 and Related

the olefinic proton ady 6.91 to C-2 (d¢ 122.5) and C-4(d¢ 156.2) Compounds against PTP1B

(Figure 1). The positions of the methoxy and isoprenyl groups were — —
established by the analysis of HMBC data (Figure 1), where PTP1B inhibitory activity

correlations of the methoxy protonsdf 3.75 with C-4 (d¢ 156.2) compound ICs0 (uM) 2
and of H-1' (oy 3.39) with C-4and C-6 (0c 127.4) were observed. 1 26.3+ 15
Because3 gave a negative optical rotation similar @ and 2 21.2+1.6
burttinone!? the absolute configuration & was deduced to be g fg'gi ii
2S. T_hus, from a biogenetic perspective, the configuration of C-2 6 14:81 1:1
was inferred to be the same in bdttand3. Thus, the structure of 7 39.2+1.9
3 was determined as 7-hydroxy~hethoxy-3-(3-hydroxy-3-methyl- 9 41.5+2.4
trans-but-1-enyl)-5-(3-methylbut-2-enyl)flavanone. RK-68Z 45+05
Compound6 was obtained as a yellow powder. A molecular ursolic acid 3.6+£02
formula of GgH3004 was determined for this compound from the a|Csp values were determined by regression analyses and expressed

quasimolecular ion peak awz 407.2204 [M+ H]* (calcd for as meant SD of three replicate$.Compounds3 and 8 and the
CoeHagOsH, 407.2216), obtained by HRESIMS. THel NMR :’je;elgnce czlomp?r]unds,hn?rlngln, Ilqwr!tlgetr_un, |sg|gg|rlkl/lgercug, a‘_mt_d—z
spectrum ob displayed characteristic signals for a chalconéat clor%/trgl).é‘y- -methoxychalcone, were inactive 4 #M). € Positive
7.73 (1H, d,J = 15.2 Hz, Hp) and 7.63 (1H, dJ = 15.2 Hz,

H-a)) and for two isoprenyl groups & 5.32 (2H, m), 3.40 (4H,
brd,J= 7.2 Hz), and 1.78 (12H, br s), when measured insCD
OD.1% The IH NMR spectrum (CROD) also showed a set of
signals for a 1,2,4-trisubstituted benzene udijt .94 (1H, dJ =

8.8 Hz), 6.40 (1H, ddJ = 8.8, 2.0 Hz), and 6.26 (1H, d,= 2.0
Hz)], two identical singlet proton signals &t 7.40 (2H, s), and a
methoxy signal aby 3.75 (3H, s). These data strongly suggested
that compound is a methyl ether derivative of abyssinone#.

The position of the methoxy group was confirmed by the HMBC
correlation from the methoxy protons to a quaternary carldgn (
159.1, C-4) (Figure 1). Accordingly, the structure d was
determined as abyssinone-IV&-methyl ether.

PTP1B (human, recombinant) was purchased from a commercial
supplier, and the enzyme activity was measured ugingrophenyl
phosphate fNPP) as a substrafeAll the isolates were assayed
for their inhibitory activity against PTP1B, and the results are
presented in Table 2. The known PTP1B inhibitors RK-682(1C
= 4.5+ 0.5uM) and ursolic acid (16 = 3.6 &+ 0.2 uM)%awere
used as positive controls in this assay. Most of the isolates inhibited
PTP1B activity in a dose-dependent manner. Of the compounds
tested 5 and6 exhibited the most potent inhibitory activities, with
ICso values of 16.0+ 1.1 and 14.8+ 1.1 uM, respectively.
Compound4 (ICso = 39.7 + 2.5 uM), with one more hydroxyl
group substituent at C-5, was less active tHanA similar
observation was made for compountisand 2, indicating that
addition of a hydroxyl group to C-5 in the A ring may be responsible
for a loss of in vitro activity. Compoun@ (ICso > 60 uM), in Experimental Section
‘,Nh'Ch an addltlonal. h.ydroxyll group 1S present at C‘?f t.h.e General Experimental ProceduresMelting points were determined
isoprenyl group, exhibited a significantly lower PTP1B inhibitory 1, 5 yanaco micro melting point apparatus and are uncorrected. Optical
activity than2. The PTP1B inhibitory activity of was similar to rotations were determined on a JASCO P-1020 polarimeter using a
that of 4, suggesting that cyclization between a hydroxyl group 100 mm glass microcell. Uvvis spectra were taken in MeOH using
and one of the isoprenyl groups in the B ring may not affect the 5 shimadzu spectrophotometer. The CD spectrum was recorded in
resultant activity. MeOH on a JASCO J-715 spectrometer. Nuclear magnetic resonance

To evaluate the role of isoprenyl groups on the B ring, we (NMR) spectra were obtained on a Varian Unity Inova 400 MHz
assayed a group of similarly related flavonoids that are com- spectrometer using as solvent CBGID;OD, or acetoneds (Aldrich)

mercially available or were isolated from other platitsThe
flavanones, naringenin (5,7-&ihydroxyflavanone) and liquiriti-
genin (7,4dihydroxyflavanone), and the chalcones, isoliquiritigenin
(4,2 ,4'-trihydroxychalcone) and '2'-dihydroxy-4-methoxychal-
cone, in which isoprenyl groups are absent, were not active against
PTP1B. Although structureactivity relationships of flavanones
bearing isoprenyl groups were not thoroughly investigated, our
results indicate that substitution of isoprenyl groups on the B ring
may be important for PTP1B inhibitory activity in vitro, and
introduction of one more hydroxyl group to C-5 of the A ring or
one of the isoprenyl groups in the B ring may be responsible for a
loss of such activity. Likewise, the presence of isoprenyl groups
on the A ring seems to be essential for the activity of chalcones.

Most of the flavanones and chalcones with isoprenyl groups have
been isolated from a rather limited number of plant families,
inclusive of the Leguminosdé.In the last few decades, there have
been a number of reports on newly identified prenylated flavanones
and chalcone¥21214.18 However, except for their antimicrobial
activity,1%2.13Jittle is known as to the biological activities of these
metabolites. As shown in the present study, both the isoprenylated
flavanones and chalcones can be considered as promising classes
of PTP1B inhibitors. Therefore, further investigation and optimiza-
tion of these derivatives might enable the preparation of new PTP1B
inhibitors potentially useful in the treatment of type-2 diabetes and
obesity.
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with TMS as the internal standardC DEPT,'H—'H COSY, NOESY,
HMQC, and HMBC NMR spectra were obtained using standard Varian
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1H and °C NMR data, see Table 1; HRESIM®&z 407.2191 [M+
H]* (calcd for GeH30O4H, 407.2216).

pulse sequences. All accurate mass experiments were performed on a  7_Hydroxy-4'-methoxy-3-(3-hydroxy-3-methyl-trans-but-1-enyl)-

Micromass QTOF2 (Micromass, Wythenshawe, UK) mass spectrom-

eter. Column chromatography was conducted using silica gel 60 (40
63 and 63-200um particle size) and RP-18 (4®3 um particle size)
from Merck. Precoated TLC silica gel 6Q4plates from Merck were

used for thin-layer chromatography. Spots were visualized using UV

light or 10% sulfuric acid. HPLC runs were carried out using a

Shimadzu System LC-10AD pump equipped with a model SPD-10Avp MP

UV detector, and an Optima PakgZolumn (10x 250 mm, 10um

5'-(3-methylbut-2-enyl)flavanone (3):white, amorphous powder; mp
95-98°C; [0]Z> —47.7 € 0.2, MeOH); UV (MeOH)Amax (log €) 265
(4.00) nm;*H and**C NMR data, see Table 1; HRESIM8z423.2168
[M + H]* (calcd for GeHzdOsH, 423.2165).

Abyssinone-VI-4-O-methyl ether (6): yellow, amorphous powder;
90-93 °C; [a]® —3.2 (€ 0.3, MeOH); UV (MeOH)Amax (I0g €)
353 (4.27) nm; IR (KBr)vmax 3400, 2930, 1630, 1590, 1440, 1360,

particle size, RS Tech Korea) for semipreparative runs. Naringenin 1260, 1130 cm’; *H NMR (CD:OD, 400 MHz)d 7.94 (1H, d,J =

(N5893) was purchased from Sigma-Aldrich Co., while liquiritigenin,
isoliquiritigenin, and 24'-dihydroxy-4-methoxychalcone were isolated
from Cercis chinensid’

Plant Material. The root bark ofE. mildbraediiwas collected in

July 1997 in Buea, Southwest Province, Cameroon. The botanical
sample was identified and authenticated at the Cameroon National

Herbarium (YaoundeCameroon), where a voucher specimen (No.
50452/HNC) has been deposited.

Extraction and Isolation. The dried root bark (5 kg) was extracted
with EtOAc at room temperature for two weeks. The EtOAc-soluble
extract (IGo = 30.2ug/mL, 105.0 g) was separated by silica gel column
chromatography (10x 30 cm; 63-200 um particle size) using a
gradient of hexaneEtOAc (from 8:1 to 0:1), then EtOAeMeOH
(from 20:1 to 1:1), to yield five fractions (15) according to their TLC
profiles. The PTP1B inhibitory activity was concentrated in fraction 1
(ICs0 = 16.7ug/mL, 10.0 g), eluted with hexard=tOAc (from 8:1 to
4:1), which was chromatographed over silica gel (8.35 cm; 63-
200 um particle size) using a gradient of hexart&OAc (from 20:1
to 0:1), to yield six subfractions (fractions +-1-6). Except for fraction
1-1, other fractions (fractions 1-21-6) displayed similar bioactivities,
with 1Cso values ranging from 11.4 to 14:/8/mL. Fraction 1-2 [eluted
with hexane-EtOAc (10:1), 415 mg] was separated by silica gel column
chromatography (4 27 cm; 40-63 um particle size) using a stepwise
gradient of hexaneacetone (from 9:1 to 8;23 L for each step), to
afford five subfractions (fractions 1-2-11-2-5). Further purification
of fractions 1-2-3 (36 mg) and 1-2-5 (37 mg) by semipreparative HPLC
[RS Tech Optima Pak fgcolumn (10x 250 mm, 1Qum patrticle size);
mobile phase MeOHH,0 (85:15); flow rate 2 mL/min; UV detection
at 254 nm] resulted in the isolation of compourgi$2.3 mg;tr =
16.4 min) andl (12.0 mg;tr = 25.3 min), respectively. Fraction 1-3
[eluted with hexane EtOAc (8:1), 1957 mg] was separated by reversed-
phase Gs (RP-18) column chromatography (4527 cm; 46-63 um
particle size) using a stepwise gradient of Me©H,O (from 50:50,
60:40, 70:30, 75:25, 80:20, 90:10 to 10010 for each step), to afford
seven subfractions (fractions 1-3-1-3-7). Fraction 1-3-4 [eluted with
MeOH—H,0 (75:25), 262 mg] was purified by semipreparative HPLC
using a gradient from 85% to 100% MeOH in® over 50 min, to
afford 3.4 mg of compoun@ (tr = 31.2 min). Fraction 1-4 [eluted
with hexane-EtOAc (6:1), 717 mg] was subjected to RP-18 column
chromatography eluting with a gradient of Me©H O (from 75:25
to 100:0), followed by HPLC of subfraction 2 using an isocratic solvent
system of 70% AcCN in kD, to obtain compound (2.3 mg,tgr =
52.0 min). Fraction 1-5 [eluted with hexanEBtOAc (3:1), 853 mg]
was chromatographed on a silica gel columnx(27 cm; 46-63 um
particle size) using a stepwise gradient of hexaaeetone (85:15, 80:
20; 2 L for each step), to yield five subfractions (fractions 1-5t1
5-5). Further purification of fraction 1-5-2 (116 mg) by HPLC using
an isocratic solvent system of 80% MeOH in(Hled to the isolation
of compound?2 (3.1 mg,tr = 28.2 min) and crude compourgl(3.5
mg, tr = 21.7 min). The latter was purified by additional HPLC using
an isocratic solvent of 65% MeOH in.B to afford compound (1.6
mg, tr = 37.2 min). Fraction 1-5-3 [eluted with hexanacetone (from
85:15 to 80:20), 193 mg] was purified by HPLC using a gradient from
80% to 85% MeOH in KO over 30 min, then increased to 100% MeOH
over 35 min, to yield 3.8 mg of compourddtr = 31.3 min). Compound
5 (7.5 mg) was isolated from fraction 1-5-3 [eluted with hexane
acetone (from 85:15 to 80:20), 231 mg] using preparative HPLC, with
the mobile phase 85% MeOH.

Abyssinone-IV-4-O-methyl ether (2): white, amorphous powder;
mp 72-73°C; [a]% —47.2 € 0.2, MeOH); UV (MeOH)Anax (I0g €)
272 (4.09) nm; CD¢ 0.038, MeOH; nm) ]330 + 0.89, [#]z0s —2.64;

8.8 Hz, H-6), 7.73 (1H, d,J = 15.2 Hz, HB), 7.63 (1H, dJ = 15.2
Hz, H-a), 7.40 (2H, s, H-2 and 6), 6.40 (1H, dd,= 8.8, 2.0 Hz,
H-5), 6.26 (1H, d,J = 2.0 Hz, H-3), 5.32 (2H, m, H-2 and 2"),
3.75 (3H, s, OMe), 3.40 (4H, br d,= 7.2 Hz, H-1' and 1"), 1.78
(12H, br s, H-4, 4", 5", and 3"); 13C NMR data, see Table 1;
HRESIMSm/z 407.2204 [M+ H]" (calcd for GeH3004H, 407.2216).

PTP1B Assay.PTP1B (human, recombinant) was purchased from
BIOMOL International LP (Plymouth Meeting, PA). The enzyme
activity was measured using-nitrophenyl phosphateplPP), as
described previousl§To each of 96 wells in a microtiter plate (final
volume: 100uL) was added 2 mMpNPP and PTP1B (0.050.1 ug)
in a buffer containing 50 mM citrate (pH 6.0), 0.1 M NaCl, 1 mM
EDTA, and 1 mM dithiothreitol (DTT), with or without test compounds.
Following incubation at 37C for 30 min, the reaction was terminated
with 10 M NaOH. The amount of producgehitrophenol was estimated
by measuring the absorbance at 405 nm. The nonenzymatic hydrolysis
of 2 mM pNPP was corrected by measuring the increase in absorbance
at 405 nm obtained in the absence of PTP1B enzyme.
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