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Figure 1. Compounds 1‒7 isolated from the Sclerotia of P. umbellatus

Recently, interest in specific and potent protein tyrosine phos-
phatase 1B (PTP1B) inhibitor that key regulator both in insulin 
and leptin signaling pathways is rising up.1-3 PTP1B is an impor-
tant negative modulator in insulin signaling pathway.4-6 So it is 
considered as a good target for the treatment of type 2 diabetes 
and obesity.7 To date, several types of PTP1B inhibitors have 
been developed. However, most of them have a problem on the 
side effects and low bioavailability, which facilitate investiga-
tion on natural products to find out safe and drug-like PTP1B 
inhibitors.8,9

In the course of our screening program for medicinal plants, 
using in vitro PTP1B enzyme assay, a MeOH extract of the 
sclerotia of Polyporus umbellatus Fries (Polyporaceae) showed 
PTP1B inhibitory activity at a level of 30 μg/mL. The sclerotia 
of P. umbellatus is a saprophytic mushroom that grows on the 
roots of Alnus sp., Quercus sp., and Betula sp. Traditionally, this 
crude drug has been used as a diuretics,10 antipyretics,11 and 
anti-inflammatory12 agent. There have been many reports on 
the constituents isolated from the sclerotia of P. umbellatus. 
Among them, steroids such as ergosterol,13 ergosta-4,6,8(14), 
22-tetraen-3-one,14 and polyporusterones A ~ G15 are repre-
sentative constituents of this species. Glucan16 and fatty acids 
were also isolated from the species. Although a number of studies 
on the sclerotia of P. umbellatus have been conducted, the PTP1B 
inhibitory activity and its active constituents have not demon-
strated yet. In our current study, we found out that some steroids 
and a new ceramide isolated from the sclerotia of P. umbellatus 
had the PTP1B inhibitory activity. In this paper, we describe the 
isolation, and structure determination of a new ceramide (2S, 
3S,4R,2'R)-2-(2'-hydroxytricosanoylamino) nonadecane-1,3,4- 
triol (1) (Fig. 1) as well as the inhibitory activity of isolates 
against PTP1B. In addition, we report on the isolation of ste-
roids, 19-norergosta-5,7,9,22-tetraene-3β-ol (2),17 24-ethyl-
cholesta-7,22-diene-3β,5α,6β-triol (3),18,19 24-methylcholesta- 
7,22-diene-3β,5α,6β-triol (4),20,21 ergosterol peroxide (5),22 
ergosta-7,22-diene-3β-ol (6),23 and ergosta-7,22-diene-3-one 
(7)24 (Fig. 1), and their PTP1B inhibitory activity.

Compound 1 was obtained as a white powder with an optical 
rotation value, [α]21

 + 47.7 (c 0.05, pyridine). The HRFABMS 
spectrum of 1 indicated the molecular formula C42H85NO5 

([M+H]+ 684.6508, calcd. 684.6506). The 1H-NMR spectrum 
of 1 showed the presence of two terminal methyl groups at δH 
0.88 (3H, t, J = 4.8 Hz), 0.87 (3H, t, J = 4.8 Hz), methylene pro-
tons at δH 1.27 ~ 1.40 (60H, br s) indicating a long alkyl chain. 
A pair of oxymethylene proton (H-1) peaks were assigned at 
4.52 (1H, dd, J = 4.6, 10.8 Hz, H-1β), 4.43 (1H, dd, J = 4.9, 
10.8 Hz, H-1α), three oxygenated methine protons (H-2', 3, 4) 
were appeared at δH 4.63 (1H, dd, J = 3.5, 7.5 Hz, H-2'), 4.36 
(1H, t, J = 5.6 Hz, H-3), 4.30 (1H, m, H-4), and an amide pro-
ton signal at 8.58 (1H, d, J = 9.0 Hz). A multiplet signal at δH 
5.11 (1H, m) was assigned as a methine proton next to the nitro-
gen atom. These 1H-NMR data suggested that 1 should be a 
phytosphingosine-type ceramide containing a 2-hydroxy fatty 

D



698      Bull. Korean Chem. Soc. 2011, Vol. 32, No. 2  Notes

HN

O

HO

OH

OH

OH
17

131
2

3
4

19

1' 2'
3'

22'
23'

18

-O

N

HO

OH

17

HO

OH

OH

13

HO

NH2

12

[M-H2O]+ = 665

[M-2H2O]+ = 647

m/z = 425

m/z = 299

m/z = 281

[M + H]+

Figure 2. MS Fragmentation of 1 in FAB Mass Spectrum

Table 1. 1H and 13C NMR data of compound 1 (pyridine-d5)

position δC
a δH, mult. (J in Hz)b

NH 8.58, d (J = 9.0 Hz)
1α 62.0 4.43, dd (J = 4.9, 10.8 Hz)
1β 4.52, dd (J = 4.6, 10.8 Hz)
2 52.9 5.11, m
3 76.8 4.36, t (J = 5.6 Hz)
4 73.1 4.30, m
5α 34.2 1.94, m
5β 2.01, m
6 26.7 1.27 - 1.40, br s
7-16 30.0 - 30.4 1.27 - 1.40, br s
17 32.1c 1.27 - 1.40, br s
18 22.9c 1.27 - 1.40, br s
19 14.3 0.88, t (J = 4.8 Hz)
1' 175.3
2' 72.4 4.63, dd (J = 3.5, 7.5 Hz)
3'α 35.7 2.13, m
3'β 2.26, m
4' 25.8 1.79, m
5'-20' 30.0 - 30.4 1.27 - 1.40, br s
21' 32.1c 1.27 - 1.40, br s
22' 22.9c 1.27 - 1.40, br s
23 14.2 0.87, t (J = 4.8 Hz)

aAssignments based on HMQC and HMBC data (150 MHz). bAssignments
based on COSY and HMBC data (600 MHz). cAssignments may be inter-
changed.

acid.25,26 The 13C-NMR spectrum of 1 showed the signal for 
carbonyl group at δC 175.3, three oxymethines at δC 76.8 (C-3), 
73.1 (C-4), and 72.4 (C-2'). In the HMBC spectrum, H-1 [δH 4.52 
(1H, dd, J = 4.6, 10.8 Hz, H-1β), 4.43 (1H, dd, J = 4.9, 10.8 
Hz, H-1α)] correlated with δC 52.9 (C-2), 76.8 (C-3), and δH 4.36 
(1H, t, J = 5.6 Hz, H-3) also correlated with C-2. Furthermore, 
the amide proton at δH 8.58 (1H, d, J = 9.0 Hz) correlated with 
C-2, which indicated the imine carbon is C-2. Concomitant 
analysis of the COSY, HMQC, and HMBC data led to the de-
termination of partial structure as a ceramide. The relative con-
figuration of 1, in particular, the position of C-2, C-3, C-4 and 
C-2' was identified to be the same as those of natural and syn-
thetic known ceramide, (2S,3S,4R,2'R)-2-(2'-hydroxytetra-
cosanoylamino)octadecane-1,3,4-triol, on the basis of both the 
chemical shifts and coupling constants for H-2, H-3, H-4, and 
H-2'. The optical rotation value of 1 was similar to those of 
known compound from natural sources ([α]D = +11.5o) and syn-
thetic one ([α]D = +9.1o), which suggested that 1 has the same 
absolute configuration as known compound.27,28 The aspect of 
biogenetic considerations, which this type of ceramides has been 
reported to be a unique class of secondary metabolites and 
isolated from a number of marine organisms,25,27 fungi,26 and 
mushrooms,28 promises strong conclusion to have (2S,3S,4R,2'R) 
sphingosine moiety in 1, despite of the slight difference with 
their structures. Although most of the NMR data for 1 were quite 
similar to those of known ceramide, some of the MS data indi-
cating a fragmentation pattern were different from the known 
ceramide. In the FABMS spectrum of 1, some intensive ion sig-
nals were observed at m/z 426, 384, 300, and 282, which were 
in accordance with the fragmentation for [M+H‒ CH3(CH2)13 

CHOH‒OH]+, [CH3(CH2)20CHOHCO-NHCH3]+, [CH3(CH2)14 

CHOHCH OH-(CH2)2OH]+, and [CH3(CH2)13CH=CHCOH= 
CH-NH2]+, respectively (Fig. 2). Methanolysis of 1 with HCl 
in MeOH afforded a fatty acid methyl ester. On the basis of a 
pseudo-molecular ion peaks at m/z 383 [M ‒ H]‒ and 324 [M − 
H − COOCH3]− in the ESIMS/MS as well as the characteristic 
1H NMR resonance at δ 0.86 (t, J = 6.1 Hz) and 3.77 (s, OCH3), 
the hydrolyzed fatty acid methyl ester was confirmed as a me-
thyl 2-hydroxytricosanoate. From the evidence, 1 was deter-
mined to be C23-phytosphingosine unit containing three hydroxyl 

groups and C19-fatty acid. Consequently, 1 was characterized 
as (2S,3S,4R,2'R)-2-(2'-hydroxytricosanoylamino) nonadecane- 
1,3,4-triol, which was ascertained to be a new ceramide.

In the course of the phytochemical investigation, six steroids 
were isolated. The structures of compounds were identified as 
19-norergosta-5,7,9,22-tetraene-3β-ol (2), 24-ethylcholesta- 
7,22-diene-3β,5α,6β-triol (3), 24-methylcholesta-7,22-diene- 
3β,5α,6β-triol (4), ergosterol peroxide (5), ergosta-7,22-diene- 
3β-ol (6), and ergosta-7,22-diene-3-one (7) by physicochemical 
([α]D) and spectroscopic analysis (MS, NMR). Of the steroids 
isolated, compound 2 was isolated from the species for the 
first time.

All the compounds 1-8 were tested for their inhibitory activity 
against PTP1B. As shown in Table 2, the new ceramide (2S, 
3S,4R,2'R)-2-(2'-hydroxytricosanoyl-amino)nonadecane-1,3,4- 
triol (1) showed marginal PTP1B inhibitory activity with IC50 
value of 25.1 ± 0.1 μg/mL. Although, compounds 2-7 have a 
similar steroidal backbone, only 19-norergosta-5,7,9,22-tetra-
ene-3β-ol (2), 24-ethylcholesta-7,22-diene-3β,5α,6β-triol (3), 
and 24-methylcholesta-7,22-diene-3β,5α,6β-triol (4) showed 
high PTP1B inhibitory activity with IC50 values of 8.9 ± 0.3, 
6.5 ± 0.6 and 7.5 ± 0.2 μg/mL, respectively, whereas compounds 
5-8 appeared to be inactive. The results indicate that active 
steroidal compounds (2-4) from the sclerotia of P. umbellatus 
can be regarded as sources for the PTP1B inhibitors, which are 
prompted by previous reports on steroids of their pharmacolo-
gical actions. Steroids isolated from plants have been reported 
to inhibit the formation of nitric oxide (NO) in the lipopoly-
saccharide (LPS)-activated murine macrophage.29 Steroids have 
anti-microbial activity and can be applied as adjuvant in anti-
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Table 2. IC50 Values of Isolated Compounds from the Sclerotia of P. 
umbellatus in PTP1B Inhibitory Activity Assay

Compound PTP1B inhibition 
(IC50 μg/mL)a

(2S,3S,4R,2'R)-2-(2'-hydroxytricosanoylamino)-
nonadecane-1,3,4-triol (1) 25.1 ± 0.1

19-norergosta-5,7,9,22-tetraene-3β-ol (2) 8.9 ± 0.3
24-ethylcholesta-7,22-diene-3β,5α,6β-triol (3) 6.5 ± 0.6
24-methylcholesta-7,22-diene-3β,5α,6β-triol (4) 7.5 ± 0.2
ergosterol peroxide (5) > 50
ergosta-7,22-diene-3β-ol (6) > 50
ergosta-7,22-diene-3-one (7) > 50
RK-682b 5.0 ± 0.5

aIC50 values of PTP1B inhibitory activity at 30 μg/mL. bPositive control.

parasitic chemotherapy as glutathione S-transferase inhibitor.30 
They can reduce the LDL cholesterol level by controlling in-
testinal cholesterol absorption and reducing dietary and biliary 
cholesterol incorporation into micelles.31 Interestingly, steroids 
were demonstrated to have a blood glucose lowering effect, 
which might be associated with the PTP1B inhibitory acti-
vity.32,33 Although the PTP1B inhibition by steroidal compounds 
needs to be further investigated, this study suggests that the 
components from the sclerotia of P. umbellatus may be consi-
derable for development as PTP1B inhibiting agents.

Experimental

General. Optical rotations were measured using a JASCO 
DIP-1000 (Tokyo, Japan) automatic digital polarimeter. The 
FT-IR spectra were recorded on a JASCO FT-IR 300E spectro-
photometer, and UV spectra on a JASCO V-550 spectrophoto-
meter. The NMR spectra were recorded on a Bruker 250 MHz 
(DMX 250) spectrometer and a Varian 600 MHZ (VNS 600), 
respectively, using Bruker's and Varian's standard pulse pro-
gram, with chemical shifts reported in ppm downfield from TMS. 
Column chromatography was carried out on Merck silica gel 
(70 - 230 mesh, Merck). TLC was performed on aluminum plates 
precoated with Kieselgel 60 F254 (Merck). All other chemicals 
and solvents were of analytical grade. The LCQ advantage trap 
mass spectrometer (Thermo Finnigan, San Jose, CA) was 
equipped with an electrospray ionization (ESI) source.

Plant Material. The dried sclerotia of P. umbellatus (Poly-
poraceae) was purchased from a folk medicine market “Yak- 
ryong-si” in Daegu, Korea, in June 2007, and identified by Prof. 
Seung Ho Lee (Yeungnam University, Korea). A voucher spe-
cimen (SH006-179) has been deposited at the College of Phar-
macy, Yeungnam University, Korea.

PTP1B Assay. PTP1B (human, recombinant) was purchased 
from BIOMOL International LP (Plymouth Meeting, PA). The 
enzyme activity was measured p-nitrophenyl phosphate (pNPP). 
To each of 96 wells in a microtiter plate (final volume: 100 μL) 
was added 2 mM pNPP and PTP1B (0.05 - 0.1 μg) 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 37 oC for 30 min, the reaction was ter-
minated with 10 M NaOH. The amount of produced p-nitro-

phenol 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 405nm obtained in the 
absence of PTP1B enzyme.

Extraction and Isolation. The dried sclerotia of P. umbellatus 
Fries (10 kg) was extracted three times with MeOH at room 
temperature for three days. The MeOH solution was concent-
rated under reduced pressure to give a residue (148 g) and it was 
partitioned between H2O and ethyl acetate (EtOAc). A portion 
of the EtOAc fraction (58 g) was separated by silica gel column 
chromatography (100 × 9 cm) eluting with a gradient of methyl-
ene chloride (MC) in EtOAc (99, 98, 95, 93, 90, 80, 50, and 0%), 
to give 13 fractions (PE1 - PE13). The fraction PE13 (0.4980 g) 
was submitted to column chromatography over silica gel column 
(50 × 4 cm) and eluted with MC-acetone (from 95:5 to 0:100) to 
give 8 fractions (PE13.1 - PE13.8). Compound 1 (23 mg), which 
was acquired from the subfraction PE13.6, was recrystallized 
with MeOH. Seven fractions (PE12.1 - PE12.7) were isolated 
from fraction PE12 (1.679 g) through silica gel column (50 × 
3 cm) chromatography and eluted with n-hexane/acetone (97:3, 
95:5, 92:8, 85:15, 70:30, 50:50, 0:100). Subfraction PE12.5 
(0.823 g) was isolated with silica gel column (60 × 3 cm) chro-
matography (acetone/n-hexane, 5-50%) over again, resulting 
in 5 fractions (PE12.5.1 - PE12.5.5), from which subfraction 
PE12.5.3 (0.6984 g) was recrystallized in MeOH to afford com-
pound 4 (10 mg). Column chromatography of the H2O fraction 
(88 g) over silica gel, using MeOH (1 - 50%) in MC as solvent, 
yielded 13 fractions (PH1 - PH13), according to their TLC 
patterns. PH6 (1.110 g) after recrystallization was purified by 
silica gel column (60 × 5 cm) chromatography, using acetone/ 
MC (0.2, 0.4, 0.6, 1, and 100%) as an eluting solution to ultima-
tely produce 16 fractions (PH6.1 - PH6.16), subfraction PH6.4 
was afforded to compound 2 (50 mg). The fraction PH8 (0.93 g) 
was separated by column chromatography over silica gel column 
(50 × 4.5 cm) and eluted with MeOH-MC in a step gradient 
(2 - 50%), yielding 6 fractions (PH8.1 - PH8.6). Compound 3 
(40 mg) was isolated from subfraction PH8.5. Four other com-
pounds, ergosterol peroxide (5), ergosta-7,22-diene-3β-ol (6), 
ergosta-7,22-diene-3-one (7), and docosanoic acid (8), were also 
isolated from a MeOH extract of polyporus, using the silica gel 
column chromatography. The compounds structures (Fig. 1) 
are determined by 1H, 13C, DEPT NMR and low, high FABMS 
analysis, and by comparison of their physical and spectroscopic 
data with those reported in the literature.

(2S,3S,4R,2'R)-2-(2'-Hydroxytricosanoylamino)nonadecane- 
1,3,4-triol (1): White powder; [α]21

 +47.7o (c 0.05, pyridine); 
HR-FABMS m/z [M+H]+ calcd. C42H85NO5: 684.6506 Found 
684.6508 FABMS m/z 684 [M+H]+, 666 [M+H ‒ H2O]+, 648 
[M+H ‒ 2H2O]+, 572, 558, 526, 426 [M+H ‒ CH3(CH2)13CHOH ‒ 
OH]+, 384 [CH3(CH2)20CHOHCO-NHCH3]+, 342, 318, 316, 
300 [CH3(CH2)14CHOHCHOH-(CH2)2OH]+, 282 [CH3(CH2)13 

CH=CHCOH=CH-NH2]+, 264, 214, 157, 136; 1H NMR (600 
MHz, pyridine-d5) and 13C NMR (150 MHz, pyridine-d5): see 
Table 1.

Methanolysis of 1. Compound 1 (3.0 mg) was heated with 
1 M HCL (5 mL) in MeOH (15 mL) for 17 h at 80 oC. The re-
action mixture was extracted three times with n-hexane and 
concentrated under reduced pressure, to give a fatty acid methyl 
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ester: ESIMS m/z 383 [M − H]−, 365 [M − H − H2O]−, 351 [M − 
H − CH4O]−, 337 [M − H − C2H6O]−, 324 [M − H − COOCH3]−; 
1H NMR (CDCl3, 250 MHz) δ 4.18 (m, H-2') 3.77 (s, OCH3), 
1.23 (br s, H-2' ‒ H-22'), 0.86 (t, J = 6.1 Hz, H-23').

19-Norergosta-5,7,9,22-tetraene-3β-ol (2): White powder; 
1H NMR (250 MHz, CDCl3) δH 0.58 (3H, s, H-18), 0.81 (3H, 
d, J = 3.7 Hz, H-27), 0.84 (3H, d, J = 3.7 Hz, H-26), 0.92 (3H, 
d, J = 6.8 Hz, H-28), 1.07 (3H, d, J = 6.6 Hz, H-21), 2.08 (3H, s, 
H-19), 3.04 (1H, dd, J = 5.2, 16.4 Hz, H-4), 4.15 (1H, m, H-3), 
5.20 (1H, d, J = 1.7 Hz, H-23), 5.22 (1H, d, J = 3.8 Hz, H-22), 
6.64 (1H, s, H-7); 13C NMR (63 MHz, CDCl3) δC 137.8 (C-8), 
135.5 (C-22), 134.1 (C-6), 132.5 (C-10), 132.0 (C-23), 132.0 
(C-9), 129.7 (C-5), 123.8 (C-7), 68.2 (C-3), 55.0 (C-17), 51.8 
(C-14), 42.8 (C-24), 41.7 (C-13), 40.5 (C-20), 37.1 (C-12), 36.5 
(C-4), 33.0 (C-28), 31.3 (C-2), 29.1 (C-15), 27.5 (C-16), 25.7 
(C-11), 24.1 (C-1), 21.0 (C-27), 19.9 (C-21), 19.6 (C-25), 17.6 
(C-19), 14.5 (C-26), 11.3 (C-18).

24-Ethylcholesta-7,22-diene-3β,5α,6β-triol (3): Amorphous 
powder; [α]25 ‒ 4.4o (c 0.1, MeOH); HR-EI-MS m/z 426.3498 
[M ‒ H2O]+, EI-MS m/z (Rel. int., %): 426 [M ‒ H2O]+ (71), 411 
[M ‒ H2O ‒ Me]+ (24), 408 [M ‒ 2H2O]+ (71), 393 [M ‒ 2H2O ‒ 
Me]+ (90), 287 [M ‒ H2O ‒ side chain]+ (24), 269 [M ‒ 2H2O ‒ 
side chain]+ (90), 251 [M ‒ 3H2O ‒ side chain]+ (100);  IR νmax 
(KBr) cm‒1: 3450, 1605 and 1380; 1H NMR (250 MHz, Pyri-
dine-d5) δH 0.65 (3H, s, H-18), 0.81 (3H, d, J = 4.6 Hz, H-27), 
0.85 (3H, d, J = 1.6 Hz, H-26), 0.94 (3H, d, J = 6.8 Hz, H-28), 
1.04 (3H, d, J = 6.6 Hz, H-21), 1.23 (1H, m, H-14), 1.26, 1.71 
(each 1H, m, H-16α, H-16β), 1.53 (1H, s, H-19), 1.69 (2H, m, 
H-11), 2.56 (1H, m, H-9), 3.02 (1H, t, J = 12.8 Hz, H-4), 4.32 
(1H, d, J = 4.5 Hz, H-6), 4.83 (1H, m, H-3), 5.17 (1H, dd, J = 
15.0, 6.8 Hz, H-22), 5.20 (1H, dd, J = 15.0, 6.8 Hz, H-23), 
5.80 (1H, br s, H-7); 13C NMR (63 MHz, Pyridine-d5) δC 140.8 
(C-8), 135.5 (C-22), 131.1 (C-23), 119.8 (C-7), 75.4 (C-5), 
73.5 (C-6), 66.9 (C-3), 55.3 (C-17), 54.5 (C-14), 43.0 (C-9, 
C-13), 42.3 (C-24), 41.3 (C-4), 40.2 (C-20), 39.1 (C-12), 37.3 
(C-10), 33.1 (C-25), 32.6 (C-2), 31.9 (C-1), 29.3 (C-28), 27.8 
(C-16), 22.7 (C-15), 21.7 (C-11), 20.7 (C-26), 19.4 (C-21), 19.1 
(C-27), 18.1 (C-19), 17.1 (C-29), 11.8 (C-18).

24-Methylcholesta-7,22-diene-3β,5α,6β-triol (4): Amor-
phous powder; [α]25 ‒ 49.1o (c 0.1, MeOH); HR-EI-MS m/z 
430.3476 [M+], EI-MS m/z (Rel. int., %): 430 [M]+ (28), 412 
[M ‒ H2O]+ (37), 394 [M ‒ 2H2O]+ (38), 376 [M ‒ 3H2O]+ (45), 
251 (100), 197 (39); IR νmax (KBr) cm‒1: 3500-3100 (br), 2955, 
2871, 1726, 1658, 1458, 1384, 1371, 1254, 1162, 1032, 967, and 
866; 1H NMR (250 MHz, Pyridine-d5) δH 0.65 (3H, s, H-18), 
0.80 (3H, d, J = 1.8 Hz, H-27), 0.85 (3H, d, J = 1.8 Hz, H-26), 
0.94 (3H, d, J = 6.8 Hz, H-28), 1.04 (3H, d, J = 6.6 Hz, H-21), 
1.24 (1H, m, H-14), 1.27, 1.71 (each 1H, m, H-16α, H-16β), 1.53 
(3H, s, H-19), 1.71 (2H, m, H-11), 2.56 (1H, m, H-9), 3.02 (1H, 
t, J = 13.0 Hz, H-4α), 4.34 (1H, br s, H-6α), 4.84 (1H, m, H-3α), 
5.19 (1H, dd, J = 15.6, 6.4 Hz, H-22), 5.28 (1H, br d, J = 15.6 
Hz, H-23), 5.74 (1H, m, H-7); 13C NMR (63 MHz, Pyridine-d5) 
δC 141.4 (C-8), 136.1 (C-22), 132.0 (C-23), 120.4 (C-7), 76.0 
(C-5), 74.1 (C-6), 67.5 (C-3), 56.0 (C-17), 55.1 (C-14), 43.6 
(C-9, C-13), 42.9 (C-24), 41.8 (C-4), 40.8 (C-20), 39.8 (C-12), 
37.9 (C-10), 33.7 (C-1), 33.2 (C-25), 32.5 (C-2), 28.4 (C-16), 
23.3 (C-15), 22.3 (C-11), 21.3 (C-21), 20.0 (C-27), 19.7 (C-26), 
18.7 (C-19), 17.7 (C-28), 12.4 (C-8).
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