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Abstract-The trunk wood of Zryunthera coriacea Ducke (Myristicaceae) contains six compounds which 
belong to the recently discovered 1,3-diarylpropane type of flavonoids: 1-(2-hydroxy-4-methoxyphenyl)- 
3-(3,4-methylenedioxyphenyl)-propane, 1-(2,4-dihydroxyphenyl)-3-(3,4-methylenediox~henyl)-propane, 
1-(4-methoxyphenyl)-3-(2-hydroxy-4,5-methylenedioxyphenyl)-propane, l-(4-hydroxy-2-methoxy- 
phenyl)-3-(4-hydroxy-3-methoxyphenyl)-propane, 1-(2,4-dihydroxyphenyl)-3-(2-methoxy-4,5-methylene- 
dioxyphenyl)-propane, 1-(2,4-dihydroxy-3,5-methylphenyl)-3-(2-hydroxy-4,5-methylenedioxyphenyl)- 
propane. 

The trunk wood of Iryanthera coriacea Ducke con- 
tains besides the previously described (&-)-3’,4’- 
dihydroxy-5,7_dimethoxyflavan [2], sitosterol and 
virolane (la) [3], five additional 1,3-diarylpro- 
panes. These were recognized as such on grounds 
of their PMR spectra which, with respect to the sig- 
nals associated with the trimethylene chain, were 
all identical to the spectrum reported for la [3]. 
Other features of these spectra, in combination 
with the spectra of the derived acetates or methyl 
ethers, allowed recognition of nature and number 
of the substituents. Once the distribution of these 
substituents among the aryl groups became known 
through MS (Table 1), only their relative location 
on each ring remained to be determined. This was 
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achieved by analysis of the PMR signals produced 
by the aromatic protons. 

Initially, with respect to the B-rings, a broad 3H 
singlet at T 3.3 revealed the 3’,4’-disubstitution for 
compounds la, lc and lg. While this indicated im- 
mediately that lc, as indeed the known la, have 
piperonyl units, the formulation of a guaiacyl unit 
for lg was based additionally on a negative Gibbs 
test. Two 1H singlets at z 3.3 and 3.5 revealed the 
2’,4’,5’-trisubstitution for compounds le, li and lk, 
settling the structure of their B-rings. 

With respect to the A-rings, an AA’BB’ pattern 
in the spectrum of le located the OMe, only group 
whose position remains to be defined, at the 4-pos- 
ition. The multiplicity of the 3 1H signals (d, J 2 
Hz ; dd, J 8, 2Hz ; d, J 8Hz) located the two substi- 
tuents of la, lc, lg and li at C-2 and C-4. While 
this evidence led to completion of structural pro- 
posals for lc and li, two alternative formulae 
could still be written for the remaining com- 
pounds. Since, however, this problem had already 
been solved for la through a positive Gibbs test 
and a strong MS peak at m/e 136 (2a) [3], a nega- 
tive Gibbs test and absence of the 136-peak are 
compatible only with lg. The metu-relation of 2 
hydroxyls and 1 aromatic H, evident from the rela- 
tively small shift of the PMR singlet from 7 3.10 to 
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Table I. MS and distribution of substituents among natural I,i-diarylpropanes 

(lc) (la) (lc) (Ii) (Ik) 

M -’ 
Ar CH,CH; 

Ar’CHLCHf 
Ar CH; 
Ar’CH; 

(2) 
(3) 
Ar 
AI,’ 

272 (73) 7X6 (62) 
137 (18) 15 I (20) 

149 (43) 149 (18) 
123 (3X) 137 (100) 
135 (100) 1.15 (33) 

I .3h (72) 

20H OH. OMr: 
O,CHL 02CH2 

36 (25) 
Ii5 (19) 

165 (42) 
121 (4) 
151 (100) 

150 (8) 
OMe 

OH.OZCHZ 
OH, OMe 2OH ZOH. 2Me 
OH, OMe OMe, OzCHz 0H.02CH, 

3.05 upon acetylation, is compatible with two 
structures for lk. The symmetrical alternative, 
however, must be discarded, since in the PMR 
spectrum of the triacetate (11) the two aromatic 
methyl resonances occur at different frequencies. 

(la) RI =OH, R2=R4=Rs=H, R3=Me, R6-R’=CHZ 
(, ,,) R’ =OAc, R2=R4=R5= H, R3=Me, R6-R7=CH2 
(,,-) R’=OH, R2=R3=R4,R5=H, R6- R’=CHZ 

(, ,,) ,$ = o~c, R2= R4= R5= H, R3=Ac, R6- R’= CH;! 

(le) R’=R*= R4=H, R3= Me, R’=OH, R6-R’=CH2 

(If) R’=R’= R4=H. ~3’ me, R’=OAc, R6- R7= CH2 
(, g ) R’ zz Of&, R2” R3= R4= R5= R6= H , R’= Me 
(oh) Rl=OMe,R2=R4=R5=H. R3=R6=AC, R’=Me 
(1 i) Rl=OH, R2zR3=R4=H, R5=OMe,R6-R’=CHs 

(1 j) R’zOAC, R2=R4=H, R3= AC, R” = OMe, R6- R’= CH2 
(ok) Rl=RJ=OH, R2=R4=Me,R3=H, R6-R’=CHz 

(1 L ) ~1 = f+5 = OAc, RZ= R4= Me, R3=AC, R6- R’= CH2 
(I,,,) ~1 = R5 = OMe, RZ= R4= Me, R3= Me, R6- R7= CHz 

R4 / 
+. Q 

,, OR7 

+. 

R30 ’ 0 xx 0’ /’ OR6 

R2 

(20) R*=R’=H, R3=Me (3e) R6-R7=CH2 

(2k) R2=R4=Me,R3=H 

EXPERIMENI‘AI. 

lsokztion of fhr constiturnts qf iryanthera coriacea. A speci- 
men from the vicinity of Manaus, Amazonas. classified by the 
botanist W. Rodrigues (Herbaria INPA. Manaus: Chem. 40,‘72; 
Bot. 35391) gave a trunk wood sample (4 kg) which was pow- 
dered and extracted with EtOH. The C,H&HCl, I : I soluble 
portion (25 g) of this extract (215 g), upon chromatography on 
a silica (300 g) column, was separated into the following frac- 
tions with the indicated eluants: A, (CHCI,), A, (CHCI,- 
MeOH Y9.5 : 05), A3 (CHCl,-MeOH 95 : 5). A, (0.3 g) was com- 
posed of aliphatic esters. A, (I I g) was crystallized from C,H, 
to give ( -t_)-?‘.4’-dihydroxy-5.7-dirnethoxyflavan r2J (X.5 g). The 

mother-liquor. upon chromatography on a Horisil (X0 g) 
column. was separated into the following fractions with indi- 
cated eluants: B, (light petrol-Et,0 94:6). Bz (light petrol- 
Et20 X:2). B, (0.1 g) was crystallized C,,HLI giving la (X(1 mg). 
B, (I.2 g) was crystallized from MeOH giving sitosterol (0.X g). 
The mother liquor was purified by preparative TLC (SiO,, 
CHCl_% McOH 95: 5) giving Ig (0.17 g). A, (4 g) crystallized 
from C,,H, giving Ik (0.35 g). The mother liquor. upon chro- 
matography on a SiO, (50 g) column. was separated into the 
(hllowing fractions with the indicated cluants: C, (C,H,, 
AcOEt 9555). C,(C,H, AcOEt 9: I), C, (C,H,, AcOEt X :2). 
C, (30 mg) and Cz (40 mp), rcspectivelq le and li. mere chroma- 
tographically pure oils. C, (0. IS g) was shown by TLC to con- 
tain 2 components. The mixture was acetylated and the com- 
ponents isolated as the acetates lj and Id (0% g) by preparatlbs 
TLC (SiOZ. CHC‘l,~-MeOH 8 : 7). 

The six 1,3-diarylpropanes were characterized as follows. 
(la), identified with la and, after acctylation, lb by direct com- 
parison with authentic samples L3]_ 

1-(2.4-Dih!nro\-~~p,11f,fi~~)-3-(3.4-f?l~tJ1!,lc,rlr~dio uj,phrr~!,l)-pro- 
paw (Ic) isolated as the diarrrare (Id). oil (Found: M 356.1255. 
CZ(,HZOOh requires: M 356.1260). I:,:!:: (cm ‘): 2050. 1760. 
1600. 1495. 1440. 1370. I Xl. 1200, I 1.35. I 100. 1030. I01 0. 970. 
810. PMR (CDCI,. T): ‘.X0 (d. J S.0 Hr. H-h). j.06 (drL .I 8.0. 
2.0 Hz. H-51. 3.16 (d. .I 2.0 Hz H-3). 3-32 (.\. H-2’. 5’. 6’). 4.08 (\. 
OLCHZ), 7.3 7.6 (VI. 2ArCHll. 7.73 (.\. C‘OMc). 7.85 (a. 
COMc). 7.9 8.3 I!u. CHZCH,C‘HZ). MS (~7, l’): 356 (75”<)) M. 
314(511272(73). 149(43). 137(1X). 136(100). 135(42). 123(3X). 

I -(4-Mrtllou~phc/7~I)-3-(2-h~~~r~~~~~-4.~-~~~~~tllo \-~(,/lf~n~l)-pro- 
paw (le) oil (Found: M 2X6.1208. C,,H,,O, requjres: M 
2X6.1205). ;.;,:,o,” (nm): 2X5. 295 (6 PSO. 3350): A:~:? \i.‘OH (nm): 
295 (E 5200). Gibbs test: negatitrc. I{,::$: (cm I): 3450, 2940. I61 5. 
1510. 1490, 1465. 1300. 1250. 1100. 1075. 1050. PMR (CDCI,. 
7): ?,I0 and 3.70 (AA’BB’ system. .I _ X.0 Hz. H-2, 6 and 3. 5). 
3.38 (s. H-h’). 350(.\, H-i’). 4.15 (s. 02CH,). 5.10 (hr s. OH). 6,30 
(s. OMe). 7.43 (f, J X.0 Hz. 3ArCHz), 7.X -8.4 (/!I. CH,CtI,CH2), 
Ac,etrrfi,(lf), oil. il,:I,y (cm- ‘1: 2Y4O. 1760. 1500, 14X0. 1460, l?iO. 
I 200. I 1 60. 1070. 1040. 

I -(4-~~~ii~o\-i~-~-,,rc~r/fo\-~p/7c~,~~~/)- 3-(4-/?~~rlVO\~‘-.~ -Iirc&.\-j~- 
pilrnq;l)-propane, (1s). oil (Fotmd: M 2xX.1354. (‘,yHZoO, 
requires: M 2X8.1362). j.i,‘yy (nml: 725. INI (t 13350. 4X00); 
&‘z” ’ ““” (nm): 245, 295 (E IS 740. SSSO); no H,BO, + NaOAc 
shift. Gibbs test: negative. $f,T (cm ’ 1: 3390. 2940. 1 h(K). I5 IO. 
1460, 1170. 1185. 1150, 1175. 1040. PMR (CDCI,, I): 3.07 (d, J 
X Hz, H-6). 3.2-3.3 (m, H-2’. 5’. 6’), 3.50 3.78 (ni. H-3, 5). 4.55 
(s, 2OH), 6.1 3 (s, OMe), 6.73 (J. OMc). 7.13 (I. .I 7.0 Hz. 2ArCHz). 
7.X. 8.3 11~1, CHLC&CH2). Diucctar~~ (I h). oil. I,::!:: (cm ‘I: 2940. 
1760, 1600. 1505, 1465. 1420. 1370. 1270. 1’05, I 150. I 120. 
1040. 10’0. PMR ((‘DCI,. r) 2.98 3.45 (~1. H-3. 5. 6. 2’. 5’. 



Diarylpropanes from Iryanthera coriacea 1833 

6’) 6.21 (s, OMe). 623 (s, OMe), 7.41 (t, J 7.0 Hz, 2ArCH,), 
7.80 (s. 2COMe), 7.8-83 (m, CH2CH2CH2). 

1-(2.4-DihydroxyphrnyI)-3-(2-methoxy-4,5-~~l~rhy~~~~~ioxy- 
phenyl)-propane (li), oil (found: M 302.1161, C,,H,,O, 
requires: 302.1154). nzay (nm): 225, 290. 298 (e 12600, 5700, 
5940). j~‘+raoH (nm): 235, 298 (e 12450, 8600). Gibbs test 
positive. $T (cm-i): 3390, 1615, 1500, 1485, 1470, 1190, 1160, 
1100, 1040. PMR (CDCl,. r): 3.05 (d, J 8 Hz, H-6). 3.40 (s, H-6’), 
3.46 (s, H-3’), 3.60-3.80 (m, H-3, 5) 4.12 (s, O,CH,), 523 (br s, 
20H), 6.26 (s, OMe), 7.3-7.6 (m. 2ArCH,), 7.8-8.3 (m, 
CH2C&CH2). Diacrrate (lj), oil. $!!T (cm- I): 1760, 1500, 1480, 
1420, 1370, 1200, 1100, 1015. PMR(CDCl,, 7): 2.73 (d, J 8.0 Hz, 
H-6), 3.10 (dd, J 8.0, 2.0 Hz, H-5), 3.16 (d, J 2.0 Hz, H-3), 3.36 
(s, H-6). 3.50 (s, H-3’), 413 (s, O,CH,), 6.26 (s, OMe), 7.3-7.6 
(m. 2ArCH,), 7.75 (s, COMe), 780 (s. COMe). 78-83 (m, 
CH,CH,CH,). 

1-(2,4-Dihydroxy-3,5-dimethylphenyf-3-(2-hydroxy-4,5-methy- 
lenedioxyphenyl)-propanr (1 k). crystals. mp 129- 13 1” (C,H,) 
(Found: C, 68.36; H, 6.32. C,,H,,O, requires: C, 68.35, H, 
6.32%). n;F (nm): 280, 300 (E. 9100,775O); ~~~~H’N”o” (nm): 322 
(e 3800). Gibbs test negative. vzi (cm-‘): 3500, 2940, 1620, 
1505, 1490, 1440, 1180, 1105, 1040,940,860. PMR [(CD,),CO, 
73: 2.27 (s, OH), 3.24 (s, OH), 3.27 (s, OH), 3.33 (s, H-6), 3.40 
(s. H-6’). 3.57 (s, H-3’). 4-17 (s, O,CH,), 7.37 (t, J 7 Hz, 2ArCH,), 
7.84 (s, ZArMe), 7.8-8.3 (m, CH,CH,CH,). Triacetate (ll), crys- 
tals, mp 114-115” (EtOH). vg; (cm:‘): 3070, 1780, 1625, 1600, 
1510. 1440. 1380. 1190. 1140. 1100. 820. PMR (CDCl,, 7): 3.07 

(s. H-6) 3.32 (s, H-S), 3.46 (.s; H-3’), 4.08 (s, 02CH2), 7:3-78 (m 

2ArCH,), 7.70 (s, COMe), 7.75 (s, COMe), 7.80 (s, COMe), 7.8- 
83 (m, CH2C&CH2), 789 (s, ArMe), 8.07 (s. ArMe). MS (m/e): 
443 (8%) M + 1, 442 (26) M, 401 (32), 400 (100) 359 (22), 358 
(100), 317 (16), 316 (76), 165 (25), 164 (56) 152 (23), 151 (loo), 
150 (7), 43 (55). Trimethyl ether (Im) (lk, Me,SO, Me,CO, 
K,C03, reflux, 16 h) oil. Y Fg (cm-‘): 2940, 1500, 1480, 1420, 
1240, 1190, 1160, 1110, 1040, 1020, 940. PMR (CDCla, 7): 3.16 
(s, H-6), 3.33 (s, H-6’) 3.50 (s, H-3’ ), 4.13 (s, O,CH,), 6.26 (s, 
OMe), 6.31 (s, OMe), 6.33 (s, OMe), 7.40 (t, J 7.0 Hz, 2ArCH,), 
7.80 (s, ZArMe), 7.8-83 (m, CH,C&CH,). MS (m/e): 358 (28%) 
M, 193 (ll), 192 (16) 179 (35), 166 (17), 165 (loo), 149 (25), 135 

(8). 

Acknowledgement-The MS were registered by Dr. A. Aragao 
Craveiro by courtesy of Prof. E. Wenkert, Rice University, 
Houston, Texas, U.S.A. 

REFERENCES 

1. Franca, N. C., Gottlieb, 0. R. and Paula Rosa, B. De (1975) 
Phytochemistry 14. 590. 

2. Franca. N. C.;Diaz Diaz, P. P., Gottlieb, 0. R. and Paula 
Rosa. B. De (1974) Pkvtochemistrv 13. 1631. 

3. Braz Fo, R., From Leite, M. F. and Gottlieb, 0. R. (1973) 
Phytochemistry 12, 417. 

4. Gottlieb, 0. R., Loureiro, A. A., Santos Carneiro, M. Dos 
and Rocha, A. I. de (1973) Phytochemistry 12, 1830. 


