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Abstract-Three new phenylpropanoid glycosides, mussatioside I, mussatioside II and mussatioside III were isolated 
from the methanolic extract of the bark of a new Mussatia species. On the basis of the chemical and spectral evidence 
their structures were determined as u-(4’-hydroxyphenyl)ethyl-0-/3-D-glucopyranosyl(6 + l)J-O-/I-D- 
xylopyranosyl(1 + 3)-a+(4-0-t-cinnamoyl)rhamnopyranoside, v-(4’-hydroxyphenyl)-ethyl-O-/I-Dglucopyranosyl(6 
+ l)]-O-/I-D-xylopyranosyl( 1 + 3)-a-L-(40dimethylcafftoyl)rhamnopyranoside and u-(4’-hydtoxyphenyl)ethyl-O- 
/I-D-glucopyranosyl(6 + 1)]-0-/I-D-xylopyranosyl( 1 + 3ka-L-(4-0-pmethylcoumaroyl)rhamnopyranoside, rapt- 
ively. M. hyacinthina was also found to contain mussatioside I. 

INTRODUCTION 

Many species of the Bignoniaccae have been reported to 
have medicinal properties, and they are widely used in 
South American folk medicine. In our search for natural 
products with biological activity, we have investigated a 
new Mussatia species and M. hyacinthina, which occur in 
South America. In Peru and Bolvia, these plants are mixed 
with coca or chewed alone for sweetening, euphoric or 
medicinal effects [l-3]. The present paper describes the 
isolation and characterization of three new phenyl- 
propanoid glycosides (mussatioside I, mussatioside II and 
mussatioside III) which differ from other phenyl- 
propanoid glycosides isolated in recent years [4-6] in the 
nature of the sugars and their linkages and of the 
aglycone. 

RESULTS AND DISCUSSION 

Mussatioside I (I), which is the major phenylpropanoid 
glycoside of the bark of Muss&asp. nov., was isolated as 
an amorphous powder, CJ4H4*0,,+ The presence of 
glucose, rhamnose and xylose moieties in 1 was suggested 
by acid hydrolysis with 4 N hydrochloric acid, conlirmed 
by PC and their ratio established as 1: 1: 1 by GC. 
Acetylation of 1 with acetic anhydridtpyridine gave an 
ccta-acetate (2). Alkaline hydrolysis of 1 with methanolic 
sodium hydroxide followed by treatment with methanol 
gave descinnamoyl mussatioside I (3) and methyl cin- 
namate. Methylation of 1 by Hakomori’s method [7] 
gave descinnamoyl nona-O-methyl mussatioside I (4). 
Milder hydrolysis gave a partially hydrolysed product (5) 
and D-xylose, which was the only sugar detected and thus 
the terminal unit (see Scheme 1). The mass spectra of 1.2 
and 4 showed the characteristic fragment peaks due to the 
cinnamoyl group (m/z 131) in 1 and 2, a terminal xylose in 

l To whom correspondcncc should be addressed. 

1, 2 and 4 (m/z 133, 259 and 175), and p-hydroxy- 
phenylethyl (m/z 121,163 and 135, respectively) as shown 
in Scheme 2. These findings indicated the presence of all 
expected moieties derived from 1. 

The attachment positions of these moieties were de- 
termined by the ‘H NMR, 2D ‘H NMR and “C NMR of 
1 and its derivatives. The assignment of proton and 
carbon signals in the sugars was based on decoupling 
experiments and the ZD-homonuclear (COSY) and 
“C-‘H NMR correlations of 1. 

In the ‘H NMR serum of 1, the anomeric proton 
and the methyl group of the rhamnose moiety were easily 
recognized: the last at 61.16 as a doublet (J = 6.2 Hz). 
This spectrum also exhibits the well-resolved triplet at 
65.23 (lH, t, J = 9.7 Hz), which is assignable to the ester- 
bearing methine proton and disappears in the *H NMR 
spectrum of descinnamoyl mussatioside I (3). The assign- 
ments of H-3R and H-4R in the rhamnose moiety were 
deduced by irradiation experiments: irradiation of H-5 at 
63.98 collapsed the doublet of the signal due to the 
rhamnose methyl group at 6 1.16 into a singlet, and the 
triplet 91 65.23 also collapsed into a doublet, for which 
reason the latter signal was assigned to H-4. Irradiation of 
H-3R at 64.1 changed the triplet at 64.8 and the signal at 
64.08. Furthermore, comparison of the 13C NMR spectral 
data of 1 (Table 1) with those of 3 revealed that the signals 
due lo C-3, C-4 and C-5 of the rhamnose moiety were 
shifted by - 3.46, + 1.39 and - 1.72, respectively. The 
esterification shifts [8] confirm that the cinnamoyl group 
is linked via the hydroxyl group at C-4 of the rhamnose 
moiety. 

Comparison of the 13CNMR spectral data of 1 
(Table 1) with those of 5 (1 partially hydrolysed) showed 
that the signals due to C-2, C-3 and C-4 of the rhamnose 
moiety were shifted by - 0.16, + 8.39 and - 1.32 ppm, 
respectively, while the signals relative to the glucose 
moiety kept practically constant. The glycosidation shifts 
[9] indicated that the xylose moiety is attached to the C-3 
hydroxyl group of rhamnose. 
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ROc&‘&O-CH,-CH&R 
\--/ 

0 
RO 

RO 1 R=H,R’= cinnamoyl 
6 R-H. R’= 
7 R - H; R’ = 

3,4 - dinwhoxycinnunoyl 

4 - methoxycinnanmyl 

0.5% HCL 4NHCL AczO- pyridinc 

5 + D- XykW D - Xylore 4 R = R’ - Me 3 R=R’=H+ 2 R * AC, 
D-&me Methyl 1 - clnnanlatn R’ = cinnamoyl 
L- rh8mno+ 

dnnlmicscid 

p- hydruxyphenykthyl alcohol 

6H 
5 R =ciMamoyl 

Scheme 1. Structures of phcnylpropanoid glycoaidcs 1-3 and products of anolyais of mussatioside I (1). 

1 R=H.R’=cimumoyl 
2 R = AC, R’ = cimumoyl 
4 R-R’=Me 

I 

m/x 131 m/z 121 (from 1) m/r 133 (from 1) 

(from 1 and 2) m/z 163 (from 2 ) m/z 259 (from 2) 
m/r 135 (from 4) m/z 175 (from 4 1 

Schcmc 2. Mass spectral fragmentation of 1.2 and 4. 
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Mass s-w. Dcparmmt of Chemistry, university of 
Nebraska, U.S.A. 

GC was run 00. a Hewktt Packard 57fOA apparatus with a 
flame ionization detector, RLCC was performed on a Tokyo 
Rikakikai Co. apparatus. HPLC separations on a Whatman 
Part&l ODS column were parformod using a cbromatograph, 
equipped with a UV detector operated at 254nm and a R401 
differential refrxctometcr. Neutral alumina (Woclm N, Act. l) 
was used for CC Prcwated RP-18Fss.S plates (Merck) were 
used for TLC Spots were detected by UV fluorwcemxr and 
spraying with Liehermann’s reagent, followed by beating at 100” 
for 5-10 min. The conditions for%C were as follows: coiumn GP 
3 % SP-2330.2 mm i.d./2 m; column temp., 230”; carrier gas, N, 
(30 ml/mitt). Paper chromatograms were done on Whatman no. 1 

paper. 
Pktnt mater&Is. The major extraction and isolation was carried 

out on bark of Muss&a sp. nov. supplied by E. Wade Davis. 
Botanical Museum of Harvard University. This was coIkcted on 
the upper Apurimac River (Peru), a voucher deposited (EWD 
no. 1322) at Harvard University and idcnti&d by A. Gentry as a 
new q&es of Muss&a, related to hf. hyacinthfna (Standl.) 
Sandw. A spcci8c taxonomic classification is awaiting additional 
botanical colkctions. A similar extraction and isolation to that 
reported in detail balow was carried out on M. hyacintMn4 
‘bianco’ form, purchased by Davis in the Rurrenahrgue market. 
A voucher of M. hyacinthiaa, Davis no. 1206, was deposited at 
Harvard University and also dctermincd by Gentry. The phenyl- 
propanoid glycoside spectrum of both barks was found to be 
similar. 

Extraction and Mation. The bark (290 g) of Mussath sp. nov. 
was defattcd with hcxane and the residue extracted with McGH 
and lyophilixed. This extract (45 9) was dissolved in a minimal 
amount of McGH, the soln thus obtained was dropped into 
M&O and ccntrifugcd and the filtrate was concentrated and 
partitioned between Hz0 and water-saturated n-BuOH. The n- 
BuOH extract was coned (24.8 g), loaded on a column of neutral 
AllO (26Og) and rapidly clutcd with BuOH-H@MeGH 
(7 : 3 : 1). The eluate was concentrated (17.05 g) and a 1 g sample 
was fractionated by rotation locular couoter-curmnt chromato- 
graphy (RLCC) using a CHCIS-McGH-HI0 (7: 13: 8) solvent 
system (the upper layer as the mobik phase, the lower layer as the 
stationary phase and a flow of 0.8 ml/mm) to give a mixture of 
thrcepbcnylpropanoid glycosides(285 mg)whicb wereseparated 
by reversed phase HPLC with MeOH-Hz0 (1: 1)as solvent and 
a flow of 3.5 ml/min: mussatiosidc II (6, R, 45 mitt; 15 mg), 
mussatioaidc I (1, R, 57 min; 110 mg) and mussatioside III (7, R, 
69 miru 20 mg). 

Mussarioside I (1). Amorphous white powder, [a]n - 14.54” 
(McClH, c 0.27k ‘HNMR (CD,OD). see Table 3. “CNMR 
(CD,ODk aglycone moiety: 6 130.79 (C-l’), 116.31 (C-2’), 131.58 
(C-Y), 156.81 (C-4‘), 131.58 (C-5’), 116.31 (C-6’), 34.49 (C-71 
72.11 (C-8’); glucose, rhamnose and xylose moieties: see Table 1; 
cinnamoyl moiety: see Table 2; FABMSHR m/z (ml. int)c 
715.279056 [C~4H440L6(M)+ Li]’ (75). 

Mussurioside II (6). Amorphous white powder, [a]u - 10” 
(MeOH; c 0.30); ‘HNMR (CD,OD): aglycone moiety: 62.85 
(2H, r-like, J = 7.1 Hr., H-7’). 3.75 (1 H, m, H-8’). 3.98 (1 H, m, H- 
8’), 6.69 (2H. d, J = 8.4 Hz, H-3’ and H-5’), 7.06 (ZH, d, J 
= 8.4 Hx, H-2’ and H-Q glucose moiety: 64.32 (lH, d, J 
= ?.6Hx, H-l), 3.20 (lH, t, J = 7.6, 8.5 Hz, H-2k rhamnosc 
moiety: 64.82 (lH, br s, H-l), 5.21 (lH, I, J = 9.8 Hx, H-4), 1.17 
(3H, d. J = 6.1 Ha, Me-Sk xybse moiety: 64.37 (IH, d, J = 6.9 
Hx H-l), 3.10 (lH, t, J = 6.9.8.5 Hz, H-2k and dimethylcaffeoyl 
moiety:d6.41 (lH,d,J = 15.9HqH-8”),?.64(1H,d,J = 15.9Hx 
H-7”). 7.19 (IH, d, J = 1.5 Hz, H-2”), 6.95 (lH, d. J = 8.3 Hz 
H-5~A?.i5(lH,~,J = 1.5,8.3H~H~A3.86~d3.8?(6H,~ch 

Table 3. ‘HNMR peaks of muraatic&de I (1) 
(TMS as httemal standard in CDaOD) 

H 6 

t_Citmamoyl 2 
moiety 3 

4” 
5” 
6” 
r 
8” 

Aglyconc. 2 
moiety 3 

5 
6 
7 
8 

GlllCosC 1 
moiety 2 

3 
4 
5 
6 

Rhamosc 1 
moiety 2 

3 
4 
5 
6 

Xylosc 1 
moiety 2 

3 
4 
5 

7.56 (m) 

7.39 (m) 

7.56 (m) 

7.69 (d, 16.0) 
6.51 (d, 16.0) 
7.07 (d, 8.5) 
6.69 (d, 8.5) 
6.69 (d, 8.5) 
7.07 (d, 8.5) 
2.87 (t, 7.1) 

zi (m) 

4:31 (d. 7.6) 
3.20 (I, 7.6-8.5) 
3.43 (t, 9.0) 
3.38 (t, 9.0) 
3.27 (m) 

i$ (m) 

4.82 (d, 1.0) 
4.08 (dd, 1.0, 3.0) 
4.11 (dd, 9.7, 3.0) 
5.23 (t, 9.7) 
3.90 (m) 
1.16 (d, 6.2) 
4.38 (d, 7.1) 
3.10 (dd, 7.1, 9.0) 
3.38 (t, 9.0) 
3.47 (m) 

Splitting patterns and J values (Hx) arc given in 

pamuthaa. 

s, 2 x OMck 13C NMR (CD,OD): agiycone moiety: 130.81 (C-l’), 
116.33 (C-Y), 130.96 (C-3’), 156.86 (C-4’). 130.% (C-Y), 116.33 (C- 
S), 36.51 (C-7’). 72.10 (C-8’f; 8hzosc. rhamnosc and xylosc 
moietiac sea Table 1; pmethylcoumaroyl moiety: see Table 2. 
FABMS m/z (ml. int.): 769 &,H,sOis(M)+ HJ + (8.5). 

Mussatiaside III (7). Amorphous white powder, [a]n - 30” 
(MeOH; c 0.20); ‘H NMR (CD,OD): aglycone moiety: 6 2.85 
(ZH, t-like, J = 7.1 Hx, H-7’). 6.68 (2H. d, J = 8.5 Hz, H-3’ and H- 
5‘), 7.06 (2H,d, J = 8.5 Hr, H-2 and Ha’), 3.75 (1 H, m, H-8’), 3.90 
(1 H. m, H-8’), glucose moiety: 64.30 (1 H, d, J 
= 7.6 Hr., H-l), 3.20 (lH, I, J = 7.6 and 8.5 Hz, H-2k rhamnosc 
moiety:64.8O(lH,d.J= l.lHx,H-1),4.10(lH,dd,J=9.?and 
3.0Hz,H-3),5.18(1H,t,J==9.7H~H4),3.9O(lH,m,H-5),1.15 
(lH, d. J = 6.2 Hx, Me-Sk xylosc moiety: d 4.35 (I H, d. J = 7.0 
Hx, H-1). 3.10 (lH, r, J = 7.0 Hx. H-2t; pmethykoumaroyl 
moiety: 6.33 (1H. d, J = 15.9 Hz, H-8”), 7.63 (1H. d, J = 15.9 Hz. 
H-?“),693 (2H.d.J = 8.8 Hz, H-3” and H-5”). 7.52 (2H,d, J - 8.8 
Hx H-2” and H-6-A 3.81 (3H, s, OMe); “CNMR (CD,OD): 
aglycone moiety: 6 130.79 (C-l’), 116.31 (C-2’and C-6’). 131.18 
(C-3’ and C-s’), 156.81 (C-4’), 36.49 (C-7’). 72.10 (C-8’k ghicosc, 
rhamnosc and xylosc moieties: see Table 1; p-methykoumaroyl 
moiety: see Table 2. FABMS m/z (ml. int.l. 739 [C,,H,,O, ,(M) 
+ H J + (42.5). 
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Acid hydrolysis o/ compound 1. A soln of 1 (16 mg) in 
4 N HCI (2 ml) was relluxed for 1 hr. Hz0 was added 
and the mixture extracted with CHClx. Tbe aq. layer 
was neutralized with AgsCO,, the ppt filtered off and 
the filtrate evaporated in uacuo giving a residue in which the 
sugars were identified by PC with n-BuOH- 
betuene-pyridine-H,O (5:1:3:1.5). The residue was also 
reduced with NaBH, and then acetylated, the hexitolacetates 
produced being quantitated by GC. 

Acetylotion o/ 1. Compound 1 (33 mg) was acetylated with 
Ac,O (1 ml) and pyridinc (I ml) to give octaacetyl mussatiosidc 1 
(2,48 mg) as an amorphous powder. ‘H NMR (CDCI,): 6 1.20 
(3H, d, J = 6.3 H& rhamnose Me-5), 1.88-2.12 (5 x OAc), 2.26 (1 
x OAc), 4.47 (LH, d, J = 7.8 HS glucose H-l), 4.67 (lH, d, ./ 

=6.8Hz,xyloseH-1),4.78(1H,brs,J= 1,4Hz,rhamnoseH-I), 
2.87 (2H, r-like, J = 9.0 Hx, H-7’). “CNMR (CDCI,): d 170.21, 
169.97, 169.71, 169.37, 169.26, 169.16, 165.71, 149.23, 145.85. 
136.11, 134.09, 130.57, 129.81, 128.94. 128.17, 121.29, 117.31. 
101.40,100.66.97.86,74.57,73.06,72.83,72.37,71.42.71.18,70.60, 
70.17. 69.05, 68.88,66.70, 66.46,61.94, 35.17, 21.93.20.85.20.71. 
20.48. 20.42, 20.23, 17.26. 

Alkaline hydrolysis of compound 1. To a soln of 1 (50mg) in 
absolute MeOH (2 ml) was added 5 % NaOMcMeOH (0.2 ml) 
and the reaction mixture was rcfluxed for 1.5 hr. The mixture was 
passed through an Ambcrlite IR-120 (H ‘) column and the eluate 
was coned under red. pres. The residue was dissolved in HI0 and 
extracted with Et20. Concentration of the aq. layer gave 
descinnamoyl mussatioside 1(3,12 mg)as an amorphous powder, 
and concn of the Et,0 layer gave methyl-tcinnamate (3’). 
‘H NMR (CDJOD) of 3: 6 1.26 (3H, d, J = 6.1 Hq rhamnose 
Me-5), 4.29 (lH, d, J = 7.0 Hz, glucose H-l), 4.45 (lH, d. J 

= 7.0 Hz, xylose H-l), 4.78 (LH, br s, rhamnose H-l). “CNMR 
(CD,OD) of 3: aglycone moiety: 6 130.83 (C-l’), 116.28 (C-2’ and 
C-6’), 130.97 (C-3’ and C-S), 156.76 (C-4’), 36.39 (C-7’). 72.20 (C- 
8’); glucose, rhamnose and xylose moieties: see Table 1. 

Per-0-methyl&on of compound 1 by Hakomori’s method. 1 
(164 mg) in DMSO (5 ml) was treated with dimsyl carbanion soln 
(5 ml) prepared from NaH (1 g) and DMSO (8 ml), and the 
solution was stirred at room temp. for 30 min under N1. Mel 
(5 ml) was then added and stirring was continued for a further 
2.5 hr in the dark. The reaction mixture was poured into ice Hz0 
(70 ml) and extracted with Et,0 (3 x 80 ml). The combined Et,0 
extract was washed with H,O, 3 y0 NazS203 soln and then H20, 
dried, and coned under red. pres. The residue was purified by 
prep. TLC (CHCI,-Me,CO, 6: 1; R, = 0.55) to give descin- 
namoyl nona-O-methyl mussatioside I (4,100 mg)as a colourless 
syrup. ‘H NMR (CDCIJ): S 1.29 (3H, d, J = 6.7 Hz, rhamnose 
Me-S), 3.44-3.65 (3H, each s, 8 x OMe), 3.78 (3H, s, 1 x OMe), 
4.24 (lH, d, J = 7.7 Hz. glucose H-l), 4.46 (lH, d, J = 7.3 Hz. 
xylose H-l), 4.78 (lH, br s, rhamnose H-l), 6.82 (2H, d, J 

= 7.5 Hq H-2’ and H-6’). 7.15 (2H. d, J = 7.5 Hz, H-3’and H-5’). 
“CNMR (CDCI,): d 158.14, 130.53, 129.75. 113.77, 104.51, 
103.20,98.31,86.39,85.23,83.73,83.60.82.28,80.52.79.87,79.51, 
78.96, 74.31. 70.64. 67.87, 66.88.62.98, 60.61, 60.44, 60.37, 60.29, 
60.23, 60.16, 59.35, 58.42, 55.07, 35.19, 17.69. 

Merhanolysis of compound 4 with 20 % merhonolic HCI. A soln 
of 4 (80 mg) in 20 y! methanolic HCI (2 ml) was refluxed for 2 hr. 
The reaction mixture was neutralized with AglCOJ and filtered. 
The filtrate was concentrated to dryness in uocuo, and the residue 
was subjected to prep. TLC (benzene-acetone 2 : 1) to give two 
fractions. Fraction 1 was separated by reversed phase HPLC with 
MeOH-Hz0 (48: 52) into methyl-2.3.4tri-O-Me-a&~ 
glucopyranoside (4c) and methyl 2.3.4tri-O-Me-q/?-D- 
xylopyranoside (4a). which were identified by comparison of 
‘H NMR and “CNMR (CDCI,) spectral data with authentic 
samples. Fraction 2 was also separated by reversed phase HPLC, 

(MeOH-HI0 58:42), into pmethoxyphenylethyl alcohol (4d). 
‘HNMR (CDCI,):67.15 (2H,d,I = 8.6 Hz, H-3’and H-5),6.86 
(ZH, d, J = 8.6 Hr, H-2’ and H-6’). 2.81 (2H, t, J = 6.5 Hz, H-7’), 
3.82 (2H, I, J = 6.5 Hz_ H-g’), 3.79 (3H. s, OMe) and methyl 2.4 
di-0-Me-a+rhamnopyranoside (4b), ‘H NMR (CDC13): d 4.72 
(lH, br s, H-l), 3.46 (lH, dd. J = 1.3 and 3.7 Hz, H-Z), 3.80 (IH, 
dd, J = 9.4 and 3.7 Hz, H-3), 2.97 (1H. t, J = 9.4 Hz. H-4), 3.5 
(lH, m, J = 9.4 and 6.2 Hz, H-5). 1.32 (3H, d, J = 6.2 Hz, Me-5), 
3.36, 3.49, 3.58 (3 x OMe). “CNMR (CDCI,): S97.30 (C-l), 
80.63 (C-2), 71.32 (C-3), 83.86 (C-4), 67.06 (C-S), 17.81 (C-6). 54.74 
(MeO-l), 58.86 (MeO-2). 60.79 (MeO-4) agreed with those 
reported in lit. [13]. 

Partiul hydrolysis o/ 1. 1 (60 mg) in 0.5 y0 HCI (2.5 ml) was 
refluxed at 90” for 1 hr, then Hz0 added to the soln and the 
mixture extracted with n-BuOH. The aq. layer was neutrahzed 
with Ag2C03 and the ppt filtered off. The filtrate was evaporated 
in vacua and the residue was identified as xylose by PC and GC. 
The n-BuOH extract was coned under red. pra. and separated by 
prep. TLC (n-BuOH-H,GMeOH, 7:3: 1) to give 5 (15 mg), 
‘H NMR (CD30D):6 4.31 (lH, 4 J = 7.7 HI glucose H-l), 4.81 
(lH, br s, rhamnose H-l), 1.16 (3H. d, J = 6.3 Hz, rhamnose 
Me-5), 5.06 (lH, 1, J = 9.4 Hz, rhamnose H-4). “CNMR 
(CD,OD): aglycone moiety: 6 130.10 (C-l’), 116.28 (C-2’ and C- 
6’). 131.61 (C3’and C-5’), 156.94 (C-t’), 36.58 (C-7’), 72.15 (C-8’); 
cinnamoyl moiety: 135.84 (C-l”), 130.99 (C-2” and C-6”), 129.37 
(C-3” and C-S”), 130.10 (C-4”). 118.98 (C-7”). 146.72 (C-8”). 168.52 
(C-9”); glucose and rhamnose moieties: see Table 1. 

Alkaline hydrolysis o/compound 6. To a soln of 6 (30 mg) in 
absolute MeOH (4 ml) was added 5 y0 NaOMe-MeOH (0.4 ml) 
and the reaction mixture refluxed for 1.5 hr. The reaction mixture 
was treated as for 1. The residue obtained was dissolved in Hz0 
and extracted with Et20. Concentration of the aq. layer gave 
desdimethyl caffeoyl mussatioside II (8mg), whose 13CNMR 
and ‘H NMR spectral data were identical to those of 3. The Et,0 
extract was dried and coned to give methyl dimethylcaffeate (6’). 

Alkoliae hydrolysis o/compound 7. A mixture of 7 (45 mg) in 
absolute MeOH (2 ml) and 5 y0 NaOMtMeOH (0.2 ml) was 
refluxed for 1.5 hr. After the usual workup, the residue was 
dissolved in Hz0 and extracted with Et,O. The aq. layer, after 
concn, gave des-p-methylcoumaroyl mussatioside III (14 mg), 
whose “C NMR and ‘H NMR spectral data were identical to 
those of 3. The Et,0 extract was dried and coned to give methyl 
p-methylcoumarate (7’). 
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