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1-(4' -Hidroxi-5'-metil-2' -metoxifenil)-3-(2"-hidroxi-4",5"-metileno-dioxifenil )propano (7),
1,3-diarilpropano isolado de Iryanthera laevis (Myristicaceae), 1-(4'-hidroxi-2'-metoxifenil)-3-
(4"-hidroxifenil)propano (2, broussonina B) e 1-(2'-hidroxi-4'-metoxifenil)-3-(4"-hidroxifenil)
propano (1, broussonina A), isolados de Broussonetia papyrifera Vent. (Moraceae), e 1-(2' 4 -di-
metoxifenil)-3-(4"-hidroxifenil)propano (4), um produto sintético oriundo da hidrogenagéo
catalitica da 4-O-benzil-2' ,4' -dimetoxichal cona, foram sintetizados. A rota sintética utilizada en-
volveu hidrogenacdo catalitica (Pd-C 10%) de chalconas obtidas por condensacdo addlica de
acetofenonas e benzal deidos adequadamente substituidos.

1-(4'-Hydroxy-5'-methyl-2’ -methoxyphenyl)-3-(2"-hydroxy-4",5"-methyl enedioxyphenyl)
propane(7), 1,3-diarylpropaneisolated from Iryantheralaevis, 1-(4' -hydroxy-2' -methoxyphenyl)-
3-(4"-hydroxyphenyl)propane (2, broussonin B) and 1-(2'-hydroxy-4’' -methoxyphenyl)-3-(4"-hy-
droxyphenyl)propane (1, broussonin A), isolated from Broussonetia papyrifera Vent. (Moraceae),
and 1-(2',4' -dimethoxyphenyl)-3-(4"-hydroxyphenyl)propane, a synthetic product prepared by
catalytic hydrogenation of 4-O-benzyl-2',4’ -dimethoxychalcone, were synthesized. The synthetic
pathway employed in thiswork involved the catal ytic hydrogenation of chal cones obtained by base
condensation of acetophenones and benzal dehydes.
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I ntroduction

1,3-Diarylpropanes have been isolated mainly from
Virolaand Iryanthera species (Myristicaceae)*. However,
in 1980 Takasugi and co-workersreported the structures of
the new 1,3-diarylpropanes broussonins A (1), B (2) and C
(3) isolated from Broussonetia papyrifera Vent.
(Moraceae), which revealed antifungal activities in tissues
of this plant inoculated with Fusarium solani f. sp. mori®.
These diarylpropanoids, classified as phytoalexins, were
not detected in the uninoculated tissues of this same plant
angl showed activity against Bipolarisleersiae at 104 -10°
MO,

1,3-Diarylpropanes have been synthesized to confirm
structures of natural products”. In a previous study’, the
synthesis of 1-(2’-hydroxy-5’ -methyl-4’ -methoxyphenyl)-
3-(2"-hydroxy-4",5"-methylenedioxyphenyl)propane (6)
was described, in order to confirm the structure proposed

* e-mail: pafonso@ufrrj.br

for the natural product previously isolated from Iryanthera
laevis®. Comparison of the spectral dataof thesynthetic and
natural products revealed different compounds and, conse-
quently, a new isomeric structure 1-(4'-hydroxy-5'-
methyl-2'-methoxyphenyl)-3-(2"-hydroxy-4”,5” -methyle

nedioxyphenyl)propane (7) was proposed’.

In this paper, we report the synthesis of four 1,3-diaryl-
propanes. 1-(4'-hydroxy-2'-methoxyphenyl)-3-(4’'-hy-
droxyphenyl)propane (2, broussonin B) to confirm the
structure proposal for the natural product isolated from
Broussonetia papyrifera Vent.%, 1-(4' -hydroxy-5' -methyI-
2'-methoxyphenyl)-3-(2"-hydroxy-4", 5"-methylenedio-
xyphenyl)propane (7) to confirm the structure proposal ” for
the natural product isolated from Iryanthera laevis?, 1-(2 -
hydroxy-4' -methoxyphenyl)-3-(4'" -hydroxyphenyl) pro-
pane (1, broussonin A), a product previously synthesized
by another synthetic pathway®, and 1-(2’,4’-di-
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methoxyphenyl)-3-(4’’-hydroxyphenyl)propane (4),
which was prepared for comparative *C-NMR analysis.

The structures of the synthetic compounds were char-
acterized by analysis of spectra data, mainly mass, one-
(1D) and two-dimensiona (2D) *H and *C-NMR.

Results and Discussion

The synthetic pathway employed in order to obtain the
desired 1,3-diarylpropanes (1, 2, 4 and 7) involved the

RO ! 5 5 " OR,

1 R=Rs=R4=H, R~=Me (BroussorinA)
2 Ri=Me, R=Rs=Rs=H (BroussorinB)
3 R;=R,=R,=H, R;=Prenyl (Broussonin C)
4 Ri=R,=Me, Ry=R=H

5 R;=R4=Me, R;=H, R;=OH

9 R1=CH2F’n, R2:Me
10 R1:R2:Me
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base-catalysed condensation of the appropriate acetophe-
nones (16, 18, 19 and 20, Scheme 1) with benzaldehydes
(23 and 25, Scheme 2) to produce the corresponding chal-
cones (8, 9, 10 and 11) which were submitted to catalytic
hydrogenation. Acetophenones 15 and 17 were prepared
from resorcinol (12, Scheme 1) and protected by hydroxy!
group benzylation, before or after appropriate methylation
to furnish 16, 18 and 19 or dimethylated 20. Benzal dehyde
22 obtained from piperonal (21, Scheme 2) and 24 were

6 R]_:H, R2:Me
7 R]_:Me, RZ:H

& 15466 & 12036 & 157.68 & 121.25 §157.58 12219
810084 % 98.14 \ OMe / & 97.61
\ ) ¥,
& 157.99 > & 155.20 ¥ v ;"‘ §158.36
MeO HO MeO
T & 129.68 & 129.47
& 103.85 & 105.82
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protected by hydroxyl group benzylation, in order to stabi-
lize the substrates towards the basic conditions of the con-
densation reaction: 18 +25 - 8;19+25 -, 9;20+25
10; 16 + 23 - 11. Thus, 1,3-diarylpropanes 1, 2, 4 and 7
were prepared by catalytic hydrogenation of the chalcones
8, 9, 10, and 11, respectively. Chalcone 9a which has an
unprotected 2’ -hydroxyl group can undergo chalcone(9a)-
flavanone(9b) equilibrium under the catalytic hydrogena
tion conditions which were used. Thus, a mixture of
1,3-diarylpropane and the corresponding dihydrochal cone

OH OH
a
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was obtained. Using the same conditions, thispartial reduc-
tion was not observed after the isomeric equilibrium was
blocked by a 2'-hydroxyl group benzylation (9) or methy-
lation (10).

The structure of 1-(4'-hydroxy-2’-methoxyphenyl)-3-
(4’ -hydroxyphe-nyl)propane (2) proposed for the natural
product isolated from Broussonetia papyrifera Vent.® and
1-(4' -hydroxy-5' -methyl-2’ -methoxyphenyl)-3-( 2"-hy-
droxy-4",5"-methylenedioxyphenyl)propane (7) proposed
for the natural product isolated from Iryanthera laevis®
were confirmed by comparison with the synthetic products.

OH
Me

0% 4

OMe O
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Me

15
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72%
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O OMe O

PhCH,O

19
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16

Scheme 1. @) 1. Zn(CN)2, HCI, ether; 2. H20, A (Gatterman-Adams)*2. b) Zn/Hg, HC! (d = 1.19), H20, toluene, A (Clemmensen reduction)™®. ¢) 1.
ACOH, ZnClz, A; 2. HCI (1:1) (Houben/Hoesch reaction)™*. d) PACH2Cl, K2COs, K1, acetone, A, €) MezSO4, K2COs, acetone, A6,

(0] O (0]
(0] (@)
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Scheme 2. a) 1. HNOz (d = 1.38); 2. FeSO4, NH4OH, EtOH; 3. NaNOp, CuSO4, H2S048. b) PhCH2Cl, K2COs, K1, acetone, A,
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Comparative analysis of the *C-NMR spectral data of
1, 2 and 4 reveadled chemica shift values for the charac-
terization of the aromatic ring A 2’ -methoxy-4’ -hydroxy-,
2 -hydroxy-4'-methoxy- and 2',4’-dimethoxy-, as shown
in the partial structures 1a, 2a and 4a corresponding to
1,3-diarylpropanoids 1, 2 and 4, respectively. Thisanaysis
also allowed observation of chemical shift modifications of
the signals of the methine carbons CH-3" and CH-5" as a
consequence from a y-effect of the methyl group of the
2'-methoxy or 4'-methoxy: i) CH-3' [6c =97.61(4a) -
100.84(1a) = - 3.23 ppm and dc = 97.61(4a) - 98.14(2a) =
- 0.53 ppm]; ii) CH-5' [oc =103.17(4a) - 105.82(2a) = -
2.65 ppm]. The modifications, a consequence of methyla-
tion of a hydroxyl group, may be deduced by comparison
of the chemical shifts of the quaternary carbons C-2' and
C-4' revealing adeshielding (3-effect.

Thehomonuclear *Hx*H-COSY and heteronuclear (**C
detected, conventional method) *3Cx'H-COSY-Jcy (di-
rect spin-spin interaction of carbon-13 and hydrogen via
one bond) and *Cx*H-COSY -"Jey [n = 2 and 3, COLOC,
long-range coupling of carbon-13 and hydrogen via two
(%Jch) and three (3Jch) bonds] 2D shift-correlated NMR
spectra of the synthetic products were also used to assign
unambiguously the chemical shifts of the carbon and hy-
drogen atoms and to reexamine values described in the
literature'®!?, The results obtained by careful analysis of
these spectraof 1, 2, 4and 7 are summarized in Tables 1-4.

The H-NMR, Hx'H-COSY, BC-NMR, BCx'H-
COSY -1Jcq and B3CxH-COSY -"Jen (n = 2 and 3) spectra
of the 1,3-diarylpropane 1 [2'-hydroxy-4'-methoxy- (1a)]
and 2 [4'-hydroxy-2'-methoxy- (2a)] were used to unam-
biguously assign the 'H and 3C chemical shifts of the
aromatic ring A (Tables 1 and 2) and on the basis of these
data to confirm the presence of a 4’-hydroxy-2’-
methoxyphenyl (ring A) moiety in the structure of the
natural 1-(4'-hydroxy-2’'-methoxyphenyl)-3-(3"-hydroxy-
4’ -methoxyphenyl)propane (5) isolated from Knema aus-
trosiamensis (Myristicaceae) and reported by Gonzaléz et
al.’°, aswell as revealing the interchanged chemical shifts
attributed to C-2’ and C-4' and CH»-1(shielded by y-effect
of the OR located at C-2') and CH-2. The structure5,
1-(4' -hydroxy-2' -methoxyphenyl)-3-(3"-hydroxy-4'"-me
thoxyphenyl)propane, had been previously proposed for a
natural product isolated from Virola multinervia®. How-
ever, this structure was later revised to 1-(2'-hydroxy-
4’ -methoxyphenyl)-3-(3”-hydroxy-4"’- methoxyphenyl)
propane’. Therefore, the 1,3-diarylpropane 5 isolated from
Knema austrosiamensis can be regarded as a novel natural
product structure.

Comparative analysis of the *H-NMR spectra of the
synthetic 1,3-diarylpropanes 6 (previously sinthesized)’
and 7 (this paper) with the natural product isolated from I.
Laevis®showed, as anticipated, small but significant differ-
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Table 1. *H (200 MHz, CDCl3), *3C (50.3 MHz CDC13 + MeOH-d4),
BexH-cosy-Lich and BexH-coSY-"Jch (n = 2 and 3) NMR of
1-(2' -hydroxy-4' -methoxyphenyl)-3-(4"-hydroxyphenyl) propane (1)*.

BexH-cosy -Lich BextH-cosyY -"cn

(h=2and3)
oc OH 23cH 33cH
C
1 120.36 - 2H-1 2H-2; H-3';
H-5’
2 154.66 - H-3 2H-1; H-6’
157.99 - H-3'; H-5 H-6; MeO-4'
132.94 - 2H-3 2H-2; H-
3,5
4" 153.83 - H-3", 5" 2H-2", 6"
CH
3 100.84 6.37 - H-5'
(d,J=25)
5 103.85 6.43 - H-3'
(dd,J=8.3
and 2.5)
6 129.68 7.00 - 2H-1
(d,J=8.3)
2 6 128.50 7.05
(d,J=85)
3" 5 114.36 6.75
(d,J=85)
CH2
1 28.34 2.59 2H-2 H-6’
(t,J=8.1)
31.88 1.87(m) 2H-3; 2H-1
33.96 2.56 2H-2 2H-2", 6"
(t,J=7.5)
CH3
4'-OMe 54.03 3.76 (9) -
OH - 5.23(s) -

* Multiplicity of signalsof carbon atomsdeduced by comparativeanaysis
of PND- and DEPT-*C-NMR. Homonuclear Hx*H-COSY spectrum
was aso used for these assignments. Chemical shifts and coupling con-
stants (J) of the hydrogen atoms were obtained from the H-NMR (1D).

encesin the chemica shifts of H-3' and H-3", which were
clearly revealed only after recording these spectra: i) natu-
ral product isolated from I. laevis [*H-NMR (60 MHz,
CDCl3): 84 6.40 (8, H-3' and H-3"), Ad4 = 0 ppm]; ii)
synthetic 6 [*H-NMR (100 MHz, CDCl5): & 6.37 (s, H-3'),
6.32 (s, H-3"), Adn = 0.05 ppm]]; iii) synthetic 7 [*H-NMR
(200 MHz, CDCl3): 34 6.38 (s, H-3'), 6.36 (s, H-3"), AdH
= 0.02 ppm]. On the basis of this comparative analysis, the
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Table 2. *H (200 MHz, CDCl3), 13C (50.3 MHz CDC13 + MeOH-d4),
BexH-cosy-tich and ¥exH-COSY-"JcH (n = 2 and 3) NMR of
1-(4'-hydroxy-2' -methoxyphenyl)-3-(4"-hydroxyphenyl) propane (2)*.

J. Braz. Chem. Soc.

Table 3. 'H (200 MHz, CDCl3), 13C (50.3 MHz, CDC13 + MeOH-da),
BexH-cosy-Licy and BexH-COSY-"JcH (n = 2 and 3) NMR of
1-(2 4’ -dimethoxyphenyl)-3-(4"-hydroxyphenyl)propane (4).*

BextH-cosy -Lac BexH-cosy -"cw

Bex!H-cosy laey BextH-cosy -"ew

(h=2and3) (n=2and3)
oc OH 2JCH 3JCH dc OH 2)cH 33cH
C c
r 121.25 ; 2H-1  2H-2 H-3: r 122.19 ; 2H-1  2H-2; H-
H-5 3: H-5
> 157.68 ; H-3  MeO-2: 2H- > 157.58 - H-3 MeO-2';
1 H-6 2H-1: H-6
4 155.20 ; H-5' H-6' & 158.36 - H-3:H-5 MeO-4'; H-
133.28 . 2H-3  2H-2: 2H- &
3" 5 1 132.99 ; 2H-3  2H-2; 2H-
4 153.74 ; oH-3". 5"  2H-2",6" 3.5
o 4 153.96 ; - 2H-2" 6
3 98.14 6.40 H-5 - CH
(d, J=2.4) 3 97.61 6.45 (3) ; ;
5 105.82 6.33 ; H-3' 5 103.17 6.43 ; ;
(dd, 3=7.9 (d,J=81)
and 2.4) 6 12927 7.02 ; ;
6 129.47 6.95 ; 2H-1 (d J=81)
(dJ=7.9 2 6 128.67 7.06 ;
2 6 12880  7.06(d,J= - (d, J=8.4)
8.5) 3 5 114.45 6.75 ;
3 5" 11426 675(d,J=  2H-2",6" (d, J=8.4)
8.5) CH2
CH2 1 28.49 258 2H-2 H-6
1 28.42 257 2H-2 H-6 (t,J=7.5)
(t J=80) 3128 185(m) 2H-3; 2H-1 ;
2 3143 183(m)  2H-32H-1 - 34.04 258 2H2  2H-2', 6
3 3398 256(t,173) 2H-2 2H-2", 6" (t,J=7.5)
CH3 CHs
2.OMe 5399  3.78(9 ; - 4-OMe 5427 3.79(9) ; ;
OH - 470 () - - 2-OMe 5427 3.81(s) - -
* Multiplicity of signalsof carbon atomsdeduced by comparativeanalysis OH - 5.10(s) - -

of PND- and DEPT-Y3C-NMR. Homonuclear 'Hx'H-COSY spectrum
was also used for these assignments. Chemical shifts and coupling con-
gtants (J) of the hydrogen atoms were obtained from the H-NMR (1D).

synthetic product 7 confirmsthe structure proposed’ for the
natural diarylpropanoid isolated from I. laevis?.
Comparison of the ®*C-NMR spectral data of the syn-
thetic 1,3-diarylpropane 7 with values reported by Con-
servaet al*?, for thesamenatural product isolated | ater from
I. ulei, confirmed the identity of these two compounds.
However, the possibility of interchange of the chemical
shifts of C-1' (&c 119.4) and C-1" (6c 119.6) was re-

* Multiplicity of signals of carbon atoms deduced by comparative
analysis of PND- and DEPT-3C-NMR. Homonuclear tHx*H-COSY
spectrum was also used for these assignments. Chemical shifts and
coupling constants (J) of the hydrogen atoms were obtained from the
H-NMR (1D).

ported™. Homonuclear *H x *H-COSY and heteronuclear
13C x IH-COSY - "Jen (n=1; n=2 and 3, COLOC) 2D
shift-correl ated spectraof the synthetic product 7 wereused
for unambiguous assignment of chemica shifts of hydro-
gen and carbon atoms (Table4). In fact, the chemical shifts
of the quaternary carbon atoms C-1' (8¢ 119.4) and C-1"
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Table 4. 'H (200 MHz, CDCl3), *C (50.3 MHz, acetone-ds), YCx'H-
cosY-Yicn and FexH-COSY-"dcH (n = 2 and 3) NMR of 1-(4'-hy-
droxy-5'-methyl -2’ -methoxyphenyl)-3-(2"-hydroxy-4"-5"-methylenedi
oxyphenyl)propane (7)*.

BextH-cosy -Lacn BexH-cosy -"Ic

(h=2and 3)
5c? OH 2JCH 3JCH
C
1 121.95(119.4) 2H-1 H-3
2 156.93 (154.9) - - MeO-2';
H-6’
4 154.45 (152.7) - - Me5'; H-6'
5 115.63 (113.7) - Me5' H-3’
121.35(119.6) - 2H-3 H-3"
2" 149.88 (148.2) - - H-
6", OCH20;
2H-3
4" 146.40 (144.3) - - H-
6", OCH20
5" 141.08 (138.8) - - H-3"
CH
3 99.45 (97.5) 6.38 (s) - -
132.27(130.2) 6.83(9) - Me5
3" 98.30 (96.2) 6.36 (S) - -
109.90 (107.9) 6.59(9) - 2H-3
CH2
1 29.81(28.2) 2.49 H-6’
(t,J=8.1)
2 31.42 (29.5) 1.80 (m) 2H-3 -
and/or
2H-1
3 30.34 (27.3) 254 H-6"
(t,J=7.2)
OCH2O 101.23(99.2) 5.85(9) - -
CH3a
2-OMe 5542(53.61) 3.74(s) - -
5'-Me 1527 (13.31) 2.14(9) - H-6’
OH - 5.23(s) - -

* Multiplicity of signal sof carbon atomsdeduced by comparativeanalysis
of PND- and DEPT-3C-NMR. Homonuclear Hx*H-COSY spectrum
was also used for these assignments. Chemical shifts and coupling con-
gtants (J) of the hydrogen atoms were obtained from the H-NMR (1D). 2
Chemical shifts of carbon atoms (50.3 MHz, acetone-dg) of natural
product 7 (in parenthesis) described in the | iterature™™.

(6c 119.6) had been interchanged [6c 121.95 (C-1') and
121.35(C-1'"")], thesameoccurring with C-1 (d¢c 29.81)and
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C-3 (dc 30.34), as shown in Table 4. Other heteronuclear
spin-spininteractions ("Jcn, n=1; n=2 and 3) of hydrogen
and carbon-13 are summarized in Table 4.

Homonuclear H x *H-COSY and heteronuclear 3C x
IH-COSY - "Jon (n=1; n=2and 3, COLOC) 2D shift-cor-
related spectrawere al so used for unambiguous assignment
of chemical shifts of hydrogen and carbon atoms of the
compounds 1 (Table 1), 2 (Table 2) and 4 (Table 3).

Experimental

General experimental procedures

Melting point determinations were made in open capil-
lariesand areuncorrected. | dentification of compoundswas
established by TLC, IR, MS, 'H-NMR, *C-NMR (PND
and DEPT) and two-dimensional (2D) carbon-hydrogen
shift correlation [carbon-hydrogen spin-spininteractionvia
one bond (*}Jch) and two (?Jen) and three (3JcH) bonds,
long-range coupling of carbon-hydrogen]. TLC wascarried
out on Merck kieselgel 60 GF 254. TMS was used as int.
standard in NMR spectra. EIMS spectra were recorded at
70 eV on alow resolution spectrometer.

Preparation of the chalcones

In accordance with the literature, appropriately sub-
stituted acetophenones and benzal dehydes gave, by adol
condensation, 8 (yield, 85 %), 9 (88 %), 10 (72 %) and 11
(74 %).

4,4’ -Di-O-benzyl-2’ -methoxychal cone (8)

Mp 88-90° (MeOH). IR (neat) 1648, 1620, 1602, 1575
cm™. *H-NMR (200 MHz, CDCl3) & 7.71 (dd, J=8.5, 2,0
Hz, H-6), 7.63 (d, 16.0 Hz, H-7), 7.53 (d, J = 8.3 Hz,
2H-2',6'),7.36(d, J=16.0Hz, H-8), 7.35 (m, phenyl), 6.96
(d, J=8.3Hz,2H-3',5), 6.61 (d, J= 8.5 Hz, H-5), 6.57 (d,
J=2.0Hz, H-3),5.10 (s, OCH,CgHs), 5.08 (s, OCH2CgHs),
3.86 (s, OMe).

2" ,4-Di-O-benzyl-4' -methoxychal cone (9)

Mp 101-103° (MeOH). IR (neat) 1652, 1624, 1604,
1575, 1512 cm™. *H-NMR (200 MHz,CDCl3) 84 7.89 (d,
J=8.4Hz, H-6), 7.66(d, J= 15.8 Hz,H-7), 7.52 (d, J=15.8
Hz, H-8), 7.44-7.26 (m, phenyl and 2H-2',6'), 6.86 (d, J =
8.9 Hz, 2H-3',5), 6.60 (dd, J= 8.4 and 2.4 Hz, H-5), 6.58 (
d, J = 2.4 Hz, H-3), 5.14 (s, 2’-OCH2CeHs), 5.10 (s,
4-OCH,C¢Hs), 3.88 (s, OMe).

4-O-Benzyl-2' 4 -dimethoxychal cone (10)

Mp 74-76° (MeOH). IR (neat) 1644, 1619, 1575, 1512
cm™. IH-NMR (200 MHz, CDCl3) &4 7.74 (d, J= 8.5 Hz,
H-6), 7.65 (d, J = 15.8 Hz, H-7), 7.55 (d, J = 8.8 Hz,
2H-2,6'), 7.39(d, J= 15.8 Hz, H-8), 7.35 (s, phenyl), 6.99
(d, J=8.5Hz,2H-3' 5),6.56 (dd, J=8.7 and 2.1 Hz, H-5),
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6.50 (d, J = 2.1 Hz, H-3), 5.11 (s, OCH2CeHs), 3.90 (s,
OMe), 3.87 (s, OMe).

4’ 2-Di-O-benzyl-5' -methyl-4,5-methylenedioxy-2’ -
methoxychal cone (11)

Yelow oil. IR (neat) 1648, 1624,1610, 1580, 1500
cm™. 'H-NMR (200 MHz, CDCl3) 84 8.06 (d, J= 16.0 Hz,
H-7), 7.50 ( d, J= 16.0 Hz, H-8), 7.53 (s, H-6), 7.46-7.26
(m, phenyl), 7.08 (s, H-2), 6.53 (s, H-3), 6.44 (s, H-6),
5.93 (s, O-CH2-0), 5.13 (s, OCH2CsHs), 3.75 (s, OMe),
2.20 (s, MeAr).

Hydrogenation of the chalcones

A soln. of chalcone (1 g) in CHCl3 (5 ml) and EtOH (50
ml), in Parr apparatus was flushed with N». Catalyst (0.5 g,
10% Pd-C) and AcOH (10 mL) wasadded, vacuum applied
and H2 was admitted under pressure (50 psi, 4.5 hr). The
usua work-up, followed by crystallization or silica gel
chromatography of the crude reaction mixture, gave from
8 - 2 (yield 98 %),9 - 1(85%), 10 - 4 (80 %) and 11
- 7(90 %).

1-(2'-Hydroxy-4' -methoxyphenyl)-3-(4"-hydroxyphenyl)
propane (1)

Mp 81-82° (CsHe). IR (neat) 3388, 1617, 1590, 1512
cmt. EIMS mvz (rel. int. ): 258 ([M]*, 20), 151 (9), 137
(100), 121 (10), 120 (14), 107 (38), 91 (6). *H and *3C-
NMR: Table 1.

1-(4'-Hydroxy-2' -methoxyphenyl)-3-(4"-hydroxyphenyl)
propane (2)

Mp 80-82° (CeHs ). IR (neat) 3230, 1617, 1605, 1513
cmt. EIMS mvz (rel. int.): 258 ([M]*, 14), 152 (23), 151
(13), 138(10), 137 (100), 121 (6),107 (55), 78 (30), 77 (19).
IH and 3C-NMR; Table 2.

1-(2' 4 -Dimethoxyphenyl)-3-(4"-hydroxyphenyl)
propane (4)

Oil. IR (neat) 3408, 1617, 1584, 1512 cm-*. EIMS m/z
(rel.int.) : 272 ([M]*, 28), 165 (10), 151 (100), 138 (6), 120
(5). *H and 3C-NMR: Table 3.

J. Braz. Chem. Soc.

1-(4' -Hydroxy-5-methyl-2" -methoxyphenyl)-3-
(2"-hydroxy-4",5"-methyl enedi-oxyphenyl ) propane (7)

Mp 137-139° (CeHe). IR (neat) 3322, 1623, 1602, 1520,
1499 cm™*. EIMS nvz (rel. int.): 316 ([M]*, 4), 178 (11),
165 (7), 166(25), 152 (26), 151 (100), 149 (10), 121 (16).
'H and 3C-NMR: Table 4.
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