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Abstract-The hexane extract from the roots of Krameria cystisoides yielded besides conocarpan. licarin A, 
eupomatenoids 6 and 13, and ratanhiaphenol I 16 hitherto unknown lignans, neolignans and nomeolignans, among 
them toltecol and olmecol. Structural elucidation was based mainly on spectroscopic investigations, especially 
13C NMR. 

INTRODUCIION 

Krameria cystisoides is a shrub growing in Central and 
South-west Mexico. The root is used for various medicinal 
purposes, including the treatment of stomach and bowel 
cancer [l]. Chemical investigation of root extracts re- 
sulted in the isolation of 21 compounds of the lignan, 
neolignan and nomeolignan type. Among these are 16 
hitherto unknown natural products. 

RESULTS AND DISCUSSION 

Repeated chromatography of the non-polar compon- 
ents from the methanolic root extract yielded the known 
compounds 2,4,7,8,11 and the new neolignans 1,3,5,6, 
9, 10, 12-21. 

Dihydrobenzojiirunes (l-6) 

The truns-2-aryl-3-methyl-2,3dihydro-benzofuran 
system can easily be recognized in these compounds from 
‘H NMR [2-4] [S 5.03 (d, J = 9 Hz; H-2), 63.35 (m, H-3), 
61.36 (d, J = 6.7 Hz, Me-3)] as can the trans-propenyl 
group in l-4 and the 3-hydroxypropyl group in 5 and 6. 
Key fragments in the mass spectra give information on the 
kind of substituents at phenyl ring A and the correct 
positions were deduced from the “C NMR data observed 
for the isolated compounds and the shift of NMR signals 
on acetylation. Recently published “CNMR values 
[S-7] easily allowed us to identify one of the isolated 
compounds as licarin A (2) and helped us in the assign- 
ment of 13C signals (Table l), which were used to establish 
the positions of the substituents. 

5 and 6 exhibited in their NMR spectra the character- 
istic features of a 3-hydroxypropyl-substituent [8]. 

14 all show positive Cotton effects at 260nm and, 

*Synonyms found in the literature include cystkioides, 
cylisoides, cytissoides. 

therefore, have the 2R,3R configuration [2, %14]. 
However, the CD curves of 5 and 6 exhibit a negative 
Cotton effect at 281 nm and a positive one at 233 nm. The 
same behaviour is observed with the hydrogenation 
product of 4, which gives evidence that the configuration 
in 5 and 6 must also be 2R,3R. 

Bemofurans (7-16) 

The 2-aryl substituted benzofuran system could be 
established from the electron spectra and NMR data. The 
‘“C NMR data are shown in Tables 2 and 3. Comparison 
of spectroscopic and physiccchemical data show 7 to be 
identical with ratanhiaphenol II [lS] (= eupomatenoid 6 
[ 163) and 8 with kachirachirol A [ 173 ( = eupomatenoid 
13 [ 183). Treatment of the naturally occurring aldehyde 9 
with sodium borohydride yields the corresponding prim- 
ary alcohol. In consequence of the anisotropic effect [ 193 
of the aldehyde group at C-3 on the neighbouring 
aromatic proton, in ‘HNMR this reduction causes a 
significant up-field shift of H-4 [6H-4 7.72 (in 9) + 7.26 
(in alcohol)]. 

A general feature of benzofurans 10-15 is the ‘missing’ 
carbon substituent at C-3. Therefore, these compounds 
belong to the nomeolignan series. The assignment 
of substituents R2 and R3 at ring A-as in 11 and 12 
(=toltecol)-is based on the characteristic NMR shifts 
observed after acetylation. 11 is ratanhiaphenol I, which 
has recently been described from Krameria triundra [ 1 S]. 
The structure of olmecol(l6) was easily deduced from its 
spectroscopic data and comparison with the hydroge- 
nation product of 7. 

I-Aryl-2-phenoxy-1-propMols (17,18) 

In contrary to the above mentioned compounds, 17 and 
18 exhibit [M] + ions of rather weak intensity in their 
mass spectra. From ‘H NMR and 13CNMR data (see 
Table 4) most details of the structure of 17-including the 
erythro-co&tu-ation [20-23]--could be established; 
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Table 1. ‘“C NMR data of l-6, acetylation products of 1 and 3 and the hydrogenation product of 4 

I* 1 AC* 2 3 3 AC 4 4 hyd 5 6 

c-2 
c-3 
C-3a 
C-4 
c-s 
C-6 
c-7 
C-7a 
C-8 
c-9 
c-10 
C-l’ 
c-2 
C-3 
C4 
C-5 
C-6 
CH,-3 

CH,O 
COO 
CH,-AC 

93.02 92.31 
45.27 45.46 

132.54t 132.11 t 
120.79 120.86 
131.4Ot 131.55t 
126.28 126.35 
109.27 109.31 
158.33 158.28 
130.91 t 130.84t 
122.91 122.81 

18.28 18.27$ 
132.38 t 139.78 
108.78 110.15 
146.87 151.42 
145.89 138.78 
114.37 123.07 
119.58 118.32 

17.76 18.14% 

55.97 55.99 
168.78 
20.55 

94.02 
46.25 

134.56t 
114.43 
133.OOt 
111.41 
145.10 
147.86% 
132.12 
123.31 
18.485 

132.94t 
110.83 
148.44 
147.60$ 
115.67 
120.26 

18.036 
56.43 
56.53 

93.61 92.83 93.12 93.29 93.19 93.47 
46.14 46.63 45.53 46.21 46.14 46.11 

134.41 t 134.19t 133.13t 133.11t 133.08t 133.28t 
114.39 114.48 121.45 124.47 124.43 124.40 
132.79t 133.18t 131.63t 135.60 135.39 135.45 
111.30 111.46 126.73 128.78 128.72 128.69 
144.98 145.14 109.40 109.41 109.41 109.41 
147.75 147.68 159.02 158.49% 158.25% 158.35 
132.04t 132.04t 131.63t 38.25 35% 35.93 
123.20 123.46 122.72 25.74 32.35 32.35 
18.37$ 18.53% 18.34 14.00 61.91 61.84 

132.5Ot 139.42 132.35 t 132.89t 132.89t 133.08t 
128.46 127.85 128.21 128.48 128.43 110.74 
116.08 122.64 115.93 116.15 116.14 148.42 
158.15 151.74 157.80 158.36% 158.38% 147.55 
116.08 122.64 115.93 116.15 116.14 115.65 
128.46 127.85 128.21 128.48 128.43 120.14 

18.11% 18.37% 17.92 18.23 18.18 17.98 

56.41 56.51 
169.46 
20.91 

56.38 

l ln acetone-d,; in CDCI,. 
t, 3, $Similar values within a column may be interchanged. 

it’ ( rbs. config. ) ica 

R’ R’ R’ 

1 H OH OMe 

2 OMe OH Ohie 

3 OMe OH H 

4 H OH H 

( abs. confk. ) 

R’ R’ 

5 OH H 
6 OH OMe 

Scheme 1. 

characteristic fragments in the mass spectrum showed that 
the phenoxy group is placed at C-8 [24]. 

18 has NMR data identical with those reported for the 
ring B system of surinamensin [20]. Final evidence for 18 
was achieved by synthesis of 1-(4-methoxyphenylt2-(2- 
methoxy4propenylphenoxy)-1-propanol, which proved 
to be identical with the methyl ether of 18. 

Tetrahydrojurms (19-21) 

NMR signals and mass spectral fragmentation showed 
19 to belong to a group of 2,5_diaryl-3,4dimelhyl- 
tetrahydrofurans with low symmetry [25-281. 
Comparison of the ‘HNMR with published data 
[25,28-303 allowed us to establish the structure, which 
also is in agreement with 13C NMR. 

20 carries an additional methoxy group. Its position 
was determined as follows: 13C NMR of 19 shows slightly 
different sets of shifts for all carbons in the two aryl 
substituents. Because of its interaction with the cis- 
standing methyl group, the resonances at higher field were 
assigned to the aryl ring at C-5 [26] (Table 5). In the 
13C NMR of 20 the set of signals at higher field was 
unchanged in comparison with 19. Therefore, the ad- 
ditional OMe substituent had lo be placed at the phenyl at 
C-2 and there in the m-position to correspond with the 
resonances in 1,2 and 6. 

The mass spectra of Mand 21 arealmost identical; from 
the ‘H NMR of 21 the relative configuration of the four 
substituents at the tetrahydrofurans ring can be deduced 
[20, 27,291. 

Major constituents of K. cystisoides were found to be 
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Table 2. *“C NMR data of 7-9,16, the hydrogenation product of ‘land the 

acetylation product of 8 

7 7 hyd. 8 8 AC 9 16’ 

c-2 152.42t 152.21 t 152.26 151.67t 166.56 

c-3 110.02 109.82 110.28t 112.57 120.79 
C-3a 132.31# 132.30 134.66 134.99 137.11 

C-4 117.00 119.24 109.89t 110.15 112.19 
C-5 133.72 137.55 133.95 133.72 132.12 

C6 122.95 125.39 105.84 106.37 106.77 

c-7 111.16 110.87 145.89 146.09 145.97 

C-7a 153.76t 153.lOt 142.96 143.3 I 143.12 

C-8 132.48$ 38.68 132.54 132.48 132.12 

c-9 124.48 25.87 124.51 124.84 126.00 

C-IO 18.51 14.04 18.41 18.44 18.51 
C-l’ 123.80 123.85 123.77 129.60 128.44 

c-2 129.02 129.02 128.95 128.34 131.84 

C-3’ 116.55 116.58 116.49 122.98 117.06 

C-4 158.43 158.60 158.36 ISI.OSt 161.26 

c-5 116.55 116.58 116.49 122.98 117.06 

C-6 129.02 129.02 128.95 128.34 131.84 

R-3 9.40 9.40 9.50 9.56 186.82 

CH,O 56.46 56.50 56.45 

coo 169.46 

CH,-AC 20.95 

l In CD,OD. 
t, 1 Similar values within a column may be interchanged. 

152.62t 

I 10.02 
132.72 

119.30 
137.41 

125.47 

111.10 

153.57t 

36.06 

33.13 

62.40 
124.40 

129.21 

116.56 

158.61 

116.56 

129.21 

9.43 

Table 3. 13C NMR data of 1ClS and the acetylation product of 11 

10 11 1lAc 12 13 14 15 

c-2 157.76 154.51 l 154.43 
c-3 100.18 104.54 104.35 
C-3a 130.98 131.21 130.59 
C-4 118.58 118.61 119.03 
C-5 134.28 134.04 134.41 

C-6 122.85’ 122.68 123.49 

c-7 1 II.43 111.13t 1 II.49 
C-7a 154.83 153.89 * 153.40 

C-8 132.20 132.28 132.14 
c-9 124.73 124.48 124.98 

c-10 18.47 18.47 18.51 
C-l’ 123.03 l 111.72t I 17.08 
c-2 127.35 156.63 149.79 
C-3’ 116.69 102.94 110.55 
C-4 159.13 162.02 161.71 

C-5 116.69 106.73 113.09 

C-6 127.35 128.47 129.29 

CH,O 

coo 
CH,-AC 

55.65 56.13 

169.30 

21.30 

154.32 
104.87 

132.74. 

111.72t 

134.99 

105.55 

145.96 

143.12 

132.54. 

124.55 

18.41 
111.59t 

156.57 

102.91 

161.98 

106.73 

128.43 

55.65, 
56.46 

157.54 154.80 154.64 
100.46 104.11* 104.34. 
132.41 l 131.23 132.76 t 
III.43 118.48 111.49$ 
135.19 133.89 134.90 
105.58 122.45 105.35 
146.05 111.04t 145.83 
144.06 153.73 142.93 
132.41 l 132.24 132.W 
124.71 124.37 124.43 

18.41 18.47 18.40 
123.05 11068t 110.71$ 
127.29 156.75 156.69 
116.65 104.01 l 104.08* 
159.02 159.68 159.69 
116.65 108.53 108.53 
127.29 128.56 128.53 

56.43 56.41 

l , t, $Similar values within a column may be interchanged 

conocarpan (4) [8], olmecol (16) and 3. All other isolated Department of Biology, Monterrey (Reg. No. 7814). 
compounds were minor components. Extraction and chromatography. The coned MeOH extract 

(20 g from 120 g air dried roots) was diluted with H,O and 

EXPERIMENTAL extracted first with petrol (60-70”) and then with CCl,. Both 

extracts (2.5 g from petrol, 3.7 g from Ccl*) were concd and 
P/ant material. Roots were collected in Vaumave, Tamaulipas repeatedly chromatographed over silica gel using CH,C12, 

in March 1984; a voucher specimen is kept at the herbarium ofthe CHCIJ. CHQ-MeOH mixtures and cyclohexanoEtOAc mix- 
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R’ R’ R-’ R’ 

7 H OH H MC 

8 OMe OH H Me 

9 OMe OH H CHO 

lo H OH H H 

11 H OMe OH H 

12 OMe OMC OH H 

13 OMe OH H H 

14 H OH OH H 

1s OMe OH OH H 

Scheme 2. 

Hoc 
16 

Scheme 3. 

Table 4. “CNMR data of 17-18 and the methy- 
lation product of 18 

C-l 
c-2 

c-3 
C-4 
C-5 
C-6 
C-7 
C-8 
c-9 
C-l’ 
c-2 
c-3 
tX 
c-5 
C-6 
c-7 
C-8 
C-Y 
Me0 

17 18 18. 18 met. 

131.527 
128.72 
115.62 
157.43 
115.62 
128.72 
79.21 
75.66 
14.76 

134.02 
127.72 
117.12 
158.18 
117.12 
127.72 
131.787 
123.65 

18.40 

133.72t 133.747 
128.55 127.66 

115.57 115.14 
157.35 155.07 
115.57 115.14 
128.55 127.66 
81.86 82.27 
75.09 73.91 
14.39 13.40 

133.597 132.01t 
111.28 109.81 
152.41 151.46 
147.57 145.87 
119.64$ 119.11$ 
119.73 119.763 
131.77 130.58 
124.51 124.89 
18.39 18.25 
56.46 55.96 

134.76t 
128.56 
114.17 
159.87 
114.17 
128.56 
81.75 
75.03 
14.46 

133.737 
111.27 
152.39 
147.52 
119.62$ 
119.73$ 
131.75 
124.55 
18.39 
55.45 
55.50 

l In CDCI,. 
t,$Simikr values within a column may be 

interchanged. 

R* 3 
( erythro ) 

R’ R’ 

17 H OH 

18 OMe OH 

Scheme 4. 

Table 5. 13CNMR data of 19-21 

19 20 21 

c-2 86.16. 86.36. 88.17’ 
c-3 44.06t 44.02t 45.357 
C4 48.38 t 48.327 45.65 t 
c-5 85.19’ 85.12. 87.95 * 
C-l’ 135.42 136.07 135.28 
c-2 128.24 110.65 111.03 
c-3 115.88 148.33 148.30 
C4 157.60 146.80 146.89 
c-5 115.88 115.39 115.48 
C-6 128.24 119.84 119.95 
C-l” 132.85 132.85 134.44 
C-2” 127.97 127.94 128.53 
c-3 115.55 115.56 115.91 
C-4” 157.01 156.97’ 157.71 
c-5 115.55 115.56 115.91 
C-6” 127.97 127.94 128.53 
CH,-3 12.06 12.16 12.95$ 
CH,4 9.72 9.75 13.12$ 
CH,O 56.38 56.35 

l ,t,$Similar values within acolumn may 
be interchanged. 

tures as eluenu. Thus from the petrol extract were isolated l-4,7, 
8, 10-13; the CCL extract gave 5, 6.9, 14-21. 

General procedures. TLC was performed on precoated 
plates (Nano plates Sii-20 UV, Machcrey-Nagel), using the 
systems: S-1 = CH2C12 (at 7”); S-2 = cyclohexancEtOAc (9: 1); 
S-3 = cyclohexancEtOAc (4: 1); s-4 = CHCl,-MeOH (49: 1) 
S-5 = CHtI-M&H (19: 1); S-6 = CHCl,; S-7 
= CHCI,-MeOH (99: 1); S-8 = cyclohexancEtOAc (19: 1); S-9 
= cyclohexane&tOAc (99: 1); detection: UV and anisaldehyde 
[31] followed by heating. IR spectra were recorded in KBr unless 
otherwise mentioned and UV in MeOH solns. Unkss otherwise 
stated, ‘H NMR were recorded at 90 MHz and 13C NMR at 22.5 
MHz in acetone-d, solns; int. ref. TMS. Highfield NMR were 
measured at 400 and 100 MHz, respectively, in acetone-d,. MS 
were obtained by El at 70 eV. 

(2R,3R)-2,3-Dihydro-2-(4-hydroxy-3-merhoxyp~eny~)-3- 
methyl-5-(E~propcnyl~~ofuran (1). Colourkss crystals 
(113 mg), mp lOS107”; TLC (S-l): R, 0.41, grey with anisal- 
dehyde; [a]g + 94” (c 1.10; MeOH); CD nm (A&): 300 (+0.32), 
260 ( + 6.55), 225 ( - 5.70); IR v-cm- ‘: 3380 (OH), 1610; 
UVI, (log E): 208 (4.53), 264 (4.36). 287 (3.95, sh), 305 (3.68); 
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*Meanwhile the rbarJIute configuntfons of 19 and acouId 
be astabWred by cumpariaon of the CD cm tith that 
of chte f32f 

+ NaQH: 263 (4.43), 298 (4.06); ‘H NMR (400 MHz): d 1.37 (3H, 
d, J = 7.1 Hq MC-~), 1.83 (3H, dd, J1 = 6.4, J, = 2 Hz, Me-lU), 
3+35 f lH, m, H-3), 3,85 (3ff, s, MeO), 5.08 (lH, b, J = 9.3 Hz, H- 
2), 6.10 (IH, bq, JI = f 5.7, JL = 6,4 Hz, H-9), 6.38 (1 H, bd, J i 
= 15.7, & =2Hz,W-8~6.?UflH,6,f~~8,3Hz),6.84(lH,b,J 
= 8.5 Hz), 6.91 (H-I, dd, Jt = 8.5, fz = 2 Hz), 7.09 (II-I, d, J 
= 2 Hz), 7.13 (lH,dd,J, = 8.3, J2 = 1.5 Hz), 7.24 (IH, br s), 7,65 
(W, s, OH); *JC NMR: see Table 1; MS m/z (rtl. int.): 296 (100, 
[M-J +), 281 (15), 267 (21,253 (S), 171 (4), 159 (2), 151 (4), 150 (5), 
137 (I@ 131 (4)( 1 I5 f4), 103 {2). 91 (4). 

Rcetyfarisn u$ 1. I (35.7 mg) was dissolved in a mixture of 
1,5 ml A@ and 1,s ml pyridine and stirred at mm tcmp for 
24 ht. The solvent was evapd and the residue purified by CC (3 g 
silica gel, S-8) yielding 38.4 mg coloutless crystals, mp 98-102”; 
TLC (S-2): R, 0.20, grey with anisaldehyde; [a] g + 65” (c 0.29; 
MoOHk CD nm [A&P 310 ( + U-29), 265 ( + 7.35), 223 (- 7.13); 
1R vCHQ _ Jcm-l: 1365 (C=o); UV I_ [fog E): 264 (4.37X 271 
f4,34, sh), 305 (3.68~ ’ H NMR: S 1.90 (3H, b, J = 6.8 Hq Me-3), 
I .85 (3H, b, I = 5 Hz, Me- lo), 2.29 (3H, s, Me-A@, 3.2U-3.56 (1 H, 
m, H-3), 3.30 (3H, s, MeU), 5.10 {IH, d, J = 8.8 Hz, H-Z), 
5.92-6.21 (lH, m, H-9), 6.35 (IH, brd, J = 16 Hz, H-B), 6.72-6.89 
(2H, m), 6.9s7.16 (4H, m); “C NMR: see Table 1; MS m/z (rel. 
int,): 338 (41, [M J’ ), 297 (21), 296 (lo), 281 (15), 267 (2), 253 (5), 
235 (2), 178 (3), 172 (9), 171(T), 159 (4), 151 (7). 137 jl?), 123 (15)s 
115 {lo), 103 [5), 91 (8), 77 (9). 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
oxy-3-met~~~-5-IE~p~~~~~~~e~u~~~~~ (2) ( = ikurjrr A [ 2) ). 
Colourless crystals (84 mg), mp 102-1W’; TLC (S-1): R, U,28, 
pak viokt with anisaldehyde; [a]$ + 52” (c 0.79. MeOH); CD 
nm (A&): 275 (+ S.U6), 222 (-4.U4k IR Y_ cm-‘: 3370 (OH), 
16lo; UV i_ flog E ): 2 19 (4,3U), 273 (4.06), 3 15 (3.2 I); + NaUH: 
268 j4.16), 300 C3.81); ‘H NMR: 61.33 (3H, d, J = 6.8 Hz, Me-3k 
1.81 @H,brd,J = 5.1 HsMe-lU),3.38~lH,m,H-3~3.81 f6H,s,2 
x MeU), 5.05 (lH, d, J = 9.3 Hz, H-2), 5.89-6.26 (lH, m, H-9)., 
6.31 (lH, br d, J = 16 Hz, H-8), 6.77-7.07 (5H, m), 3.56 (lH, s, 
OH); i ‘C NMR: see Table 1; MS m/z (rel. in&.): 326 (100, [M] + ), 
311(6),297 ( < I), 283 (l), 202 (5), 189 (2), 163 (4), 151(4), 137 (6) 

(2R,3R)-2, 3-Dihydro-2-(4-h~d~oxyphenyi )-?-merhoxy-3- 
mer~~~-5-fE)-propen~U~~~~~ (3). Culourkss crystals 
(229 mg), mp 1W-lU3a; TLC (s-1$ R, a.14 violet with misal- 
debyde; [a] g + 57” (c 0.67; MeOH); CD nm (Ah): 295 { + 1.36), 
270 ( + MU), 220 ( - 4.63); IR Y_ cm “I: 346U (OH), 161U,16UQ 
UVI_ (log E): 223 (4.57), 269 (4.40x 302 (3.M); + NaOH: 252 
(4.46), 270 (4.44), 302 (4,03); ‘H NMR: S 1.34 (3H, d, J = 6.8 Hs 
Me-3), l&g3 (3H, bt d, J = 5.1 HZ Me- la)., 3,3? (I H, trt, H-3), 3,83 
(3H, s, MeO), 5.09 (1 H, d, J = 8.X Hz, H-2), 5+94-6_2? f 1 H, m, H- 
9t 6.33 = 16 Ht H-81 6.8U-6.97 (4H. ntt. 7.3U f2H. dm, 

J = 8.5 Hz, H-2’; H-6’); *‘C NMR: see Table 1; MS nr/z (rel. int.): 
296(1UO,[MJ+),281(5),267 (1),253 (1),202(5), 189(2), 165(l), 
121 (?), 119 (5), 107 (Sk 

Ace@rtian of 3. 3 (4U.5 mg) was acetylated in the usual 
manner m CC (3 g sifica geh S-8) yicfded 36.8 mg oily product. TLC 
(S-2): R, U,46* vioiet with anisaldehyde; f~]$ + 14.8” (c 0.78; 
MeOHk IR vsQ, cm- i: 1750 (C==0); UV R_ (loge): 217 
(4.56), 267 (4,17X 277 (4.16, sh), 3Qo (3.6Q 314 (3.46); ‘H NMR: 
6 1.39 (3H, d, J = 6.8 Hz, Me-3X 1.81 (3H, br 4 3 = 5.1 Hz, Me- 
lUI2.24 (3H, s, Me-Ac), 3.37 flH, m, H-3),3.84 j3H, s, MeO), 5.20 
(LH, d, J = 8,6 Hz, H-2), 5.94-6.28 (1 H, m, H-9), 6.33 (1 H, br d, J 
= 16 Hz, H-8), 6.33 (lH, br d, J = 1 Hz), 6.87 flH, ttr d, J 
= 1 Hz), 7.13 (2H, dm, J = 8 Hz, H-3’, H-S), 7.47 (2H, dm, J 
= 8 Hz, H-2’, H-6’); ’ 'C NMR: sex Table 1; MS m/z (rel. int.): 338 
(71, [M] + ), 296 (lUU), 281 (7), 202 (13X 189 (4), 165 (4), 131 (4), 
121 (8), 119 (7t, 115 (?h 107 (12). 

j2R,3R)-2+3-Dihydru-2-fChydr~xypheny~ )-3+rrethyK+(E)- 
~~~~~~~~~Z~f~~~ ("r)f = cunm~p~n pi])* C0burk.s crystals 
@93 RI&, mp 133-135”; TLC (S-1): R, = 0.18, grey with anisai- 
dehyde; [a):: + 122” (c 1.03; M&H); CD nm [A&): 300 
( + U.46), 260 ( + 11.45), 225 ( - 9.97); IR v_ cm - ‘; 3380 (OH), 
1610, 1603; UVL,, (log E): 227 {4.29), 264 (4.33), 3U3 (3.65); 
+ NaOH: 262 (4.4@, 305 (3.90); “H NMR: b i.28 (3H, d, J 
= 6.8 Hz, k-3), I.78 f3H, br d, J = 5 Hq Me-W), 3.3U (1 H, m, 
H-3), 3.00 (lH, d, J = 8.8 Hz, H-2), 5,89-&20 (IH, M, H-c)), 6.30 
(1 H, br d, 16 Hz, H-8), 6.67 (1 H, d, 7.8 Hz), 6.78 {ZH, dm., J 
= 9 Hr, H-3’, H-5’), 6.9U-7.14 (2H, m), 7.27 (tH, dm, J = 8.5 Hz, 
H-2’, H-6’}, 8.45 (IH, s, OH) 13C NMR: see Table 1; MS m/z (rel. 
int.): 266 (100, CM]“), 265 (?), 251 (12X 237 (2), 223 (7), 171 (3), 
159 (3), 131 (5), 121 (6), 119 (9X 107 (S), 91 (3), 77 (4). 

Hydrogenation sf 4, 1 ( 12 mg) was hydrogenated at 14” 
with PtOz as catalyst in MtOH soln. Hydrugen uptake was 
cumpleted within 20 min. The mixture was filtered and the 
solvent evapd to obtain 12 mg oily product. TLC (S-3): R, 0.28, 
grey-blue with auisaldehyde; [dl)g + 39” (c 0.98; M&H); 
CD nm (A&): 281 (-2.0), 233 (+ 13,8); IR v 2a~ cm - ‘: 3590 
(OH), 1610, SU3; UVR_ (log E): 229 (4.26), 277 (3.64, sh), 284 
(3.?U), 2% (3.52, sh); + NaOHI: 245 (4.25), 289 (3.82); ‘H NMR: 
SO.92 f3H, f+ J = ?+4 Hz, M&U), 1.32 (3H, b, J = 6.8 Hz, Me-3j, 
1.47-1.81 (2H, m, H-9), 2S4 (2H, t, J = 7.5 Hz, H-Q 3.35 
(lH, m, H-3), 5.U4 (lH, d, J = 8.9 Hq H-2)., 6.61-7.11 (5H, m), 
7_29 (2H, dm, J = 8.5 Hz, H-2’, H-6’); ’ 'C NMR: sfc Table 1; MS 
nr/z (rel. int.): 268 (la0 [M J + ), 253 (7), 240 (9), 239 (53), 221 (5), 
145 (24), 121 (5), 115 (7), 107 (13). 
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[GIJE $41” & 0.56; F&OH); CD nm j&E): 281 (-0.3X 233 
[+2.20); IRv_cm-‘1 3610 (OH), 3540 fOHk UV a_ (Iog I): 

229 (4.16), 285 (3,67), 2% (3.51, sh); +NaOH: 245 (4.141, 288 

f3.72k LH NMR (4QO MH2r: 6 1.36 {3H* b, J = 66 Hz$ B&t-3), 

1.77-t+$3 QH, m, H-9h 2-H (2H, E, J = 7.7 Hr, H-Q 3.35 (I H, m* 

H-3),3.53(< lH,t,J= 5.0 Hz, OH-l@, 3.56 (2H, nt, H-10), 5.05 

(lH, d, J = 8.9 Hz, H-23,6.68 jlH, d, J = 8.1 Hz, W-7), 6.87 (2H, 

dm, J = ii.0 HG H-3: H-5’), 6.99 frH, dd, JI = 8.1, Jr = I.5 Hz, 

H-6),7.05 ( I H, br s, H-4]* 7.30 [ZH, dmp J = 8.0 Hz, H-2’,H-6’T, 

8.42 (IH, s, OH); lJC NMR; see Table 1; MS m/r (rel. int.): 284 

{lOO, [M +j * 1,269 {4)$240 {6g, 239 f35), 223 (8X 165 (5h 145 {22), 

133 {10X 131 trrg, 121 (9k 120 {S& 119 {9X 115 (f3), 107 fz?), 91 

(IW 
I2R,JR)-2,3-DJhydro-2-IIQ-hydroxy-Jlmesh~~f )-S-(3- 

hydru~~~~~~~f~3-#~~~~~~~~~~#~~~ f6). Uit f53 mg). TLC &4b 

R, 0.29, grey with anisafdehydc: [cx] ‘D’ + 37” {c&76; M&HI: CD 

nm (AE) 285 (- l&l), 233 (+ 5.14); IR vcmfflj cm-‘: 3620 (OH), 
3540 {OH]; uv A max [lug E ): 23 1 (4.2 I), 285 {3.84f; + NaOH: 236 

$4.1 f h 252 f4.11X 291 {X93& ‘H NMR: 6 1.35 (X-S, d, J = 6.8 Hz, 

Me-3), 1.67- I.94 QH, m, H-9), 2.65 (2H, t, J = 7.7 Hz, W-8), 

3.17-3.69 (3H, m, H-10, H-31, 3.83 (3H, s, Me@, S,O4 (lH, d, J 
= 9.3 I-h, H-2& 5.59 ( < 1 H, 5, OH& 6.62-7.05 #6H, mr, 7.63 { l M, s+ 
OHj; “CNMR: see Table 1; MS mjr (rel. int.): 314 (100, [M-j - f 

299(tO),281(< 1),269(12),253(4),251(4),165(4),145(12j,137 

{12), 131 {6), 123 Ia), 115 @j, 91 (7). 

2-@Wj&q@W@f f3-met#~f-s-(f)-p~~~~f~~~~~~~~~~ 4 7) 
( = eup~mutenoid 6 [ 16 J; Fatanhiuphetiof II [: 151). Colourless 

crystals (SIO mg), rn~, 148- 15 lo; TLC (S- t )I R, 0.33, grey-blue with 

ankfdehyde; IR ~r=~ cm - I: 3320 {OH); UK.,, 41ogz.3: 236 

13.96),256 (4.2 1 b 294 (4. f f ), 320 @.02, shl; + NaQH: 238 14. i 2), 
261 (4.08), 332 (4.20); ‘H NMR: 6 1.85 {3H, br d, J = 5.0 Hz, Me- 

IO), 2.39 f3H, s, Me-33,6.04-&39 {lH, m, H-9),6,52 IlH, k 6, J 

= l&X Hz, H-Q 7.82 (2H, $m, 3 = 8.8 Hz, H-Y,H-SF),732 f2H, 

m), 7.48 I. 1 H, hr s), 7~58 (2H, h, J = &8 Ht, H-2’, H-6’), 8.67 (1 ii, 
s. OH ); ‘“C NMR; see Table2; MS m/z (rel. int.): 264 (lW, 

f M j + k 263 f17k 247 (2), 237 f5], 235 {25,221(4X 202 f2& 189 [2f* 

178 f2), 165 (31, 143 flf% 141 (2), 132 (a,, 121 (Sy, 107 (2). 

IIydrogenation qf 7.7 (21.5 mg) was hydrogenated in the usuai 

manner with PtQ, as atalyst to obtain 21,s mg colourkss 

crptatls, mp TOE-103’; TLC: {S*3)z R, 0.27, jqey-b!ue with 

anisaldehyde; IRv,cm-I: 3400 (OH); UV i,, (Iogc): 221 
(4.20, sh), 242 (3.87j, 280 (4.29, sh), 310 {4.46), 325 (4.22, shS; 

+ NaOH: 254 f3+?5A 283 {3.6& sb), 323 (4SQ i H NMR: SO.94 
C3H, rv Wr = 7.3 Hz, Me-lo), 1.48-1.89 (211, m, H-91, 2.41 13H, s, 

Me-31, X,69 (ZH, t, J = 7.5 Hit, H-8), 7,OO (2H, dm, J = 8.5 Hz., H- 

3*-H-S’X 7-13 (lH,d, J = 1.7 HrX 7.X-7.41 (2H, PW), 7.67 (2H, dm, 

3 = 8.9 Hz, H-XH-6’); * ‘C NMR: see Table 2; MS m/z frd. inx.): 
266 WXI, [Ml”), 238 (t5), 237 (801, 121 (i), 119 (8), 107 62). 

2-(4-Hydroxyphenyf )-7-methoxy-3-m~thyf-5-~~~-~~0~~~~~- 

fX=&ran IS] I =&qWziWaid 13 f fi3j; kacfriW&iiof A r: 17-j). 
Cufuurfe~ crys&Is (50 rTlg)t mp 193-196”; TLC (S-1): R, 0. 18, 
grey with anisaldchyde; IRu_cm-*z 34-W (QH), 1610, 1590; 
UV X- (log E): 228 (4+16), 266 f4.73), 295 t4.32); + NaUH: 237 

f4.25k 272 f4.28k 320 (4,37k ’ M NMR: $1,85{3H, br 4, f = 5,l Hz 
Me-lo), 2+38 (3H, s, ‘Me-31, 3.99 (JH, q MeO), 6.09-6.40 (1 H, m, 

H-9). 6+45 ( I H, br d, J = 16 Hz, H-8), 6,92-7.09 (4H, m), 7.68 [ZH. 
dm, J = 8.8 Hz, H-Z’,H-S’& g&5 flH, s, OH): l+ZNMR: see 

Table 2; MS m/z (~1~ int.): 294 (100~ [IWj + I.293 (10). 267 f4), 251 

(3), 235 (31, 165 (2), 147 (6), 121 (4), IO7 (2). 
kdyfxllrS~3 of 8+8 {25 mg) was acetlvhtal in the usual manner. 

CC f3 g siti- gel, S-l) tided 24 mg cofou&zss q@aLs, ml, 
131- 134’; TLC @-1): R, UJU, grey with anisaidehyde; 
1Rv maXGm-‘: 1745 (C--o): WV A,, (Log E): 226 (X&7), 265 (4+49), 

273 {4&46, sh), 295 {4.X]; ’ M NMR: 6 k&6 f3H, by b, f = 5+2 Hz, 
Me HI), 2.29 (S-f, s, Me-k), 2.44 (3H, s> Me-35,4+02 (3H, s, Me@, 

6. IO-k43 4 1 H, m, H-9), 6.43 (1 H, br d, J = 16 Hz, H-8), 6.98 t I H, 
d, J = 1*4 Hz), 7.12 (lH, d, d = 1.4 Hz), 7.23 (dm, J = 9 Hz, H- 

3’.H-Y), 7.85 f2H, dm, 3 = 9 Hz, H-2’, H-6’); f JCNMR: see 
Tabte 2; MSm/z {reel. iat.): 336 (27, [Ml ’ I, 294 (62),293 [lo), 251 

(I), 235 (21, 189 (l), 178 (5), 121 cl), 43 (1oQ). 

3-F~,rmyl-2~f4-hydroxyphen)rl )-f-mu~h~xy-5-fE)-prupenyi- 
baofw~ (9). Y&w sofid (20 mgh mp W-261”; TkC (S-4): R, 
0.22, fluorescence at 366 nm (yellow), grey with anisaldehydc; 

IR v ,cmW’; 3370 (OH) 1650 (c--o); WW_ (log E): 250 

{4,43b B2 [4X& 332 @Ul); + NaOH: 266 {4.42~ 380 {4.28); 

‘H NMR: 6 1.89 f3H, d, J = 5 Hz, Me-lot, 4.05 (3H, s, MeOf, 

6,16-&66 (2H, m, H-8, W-91, 7.02-7,11 (3H, m, H-3’, H-S’, H-6), 

7,72 (lH, b, J = 1.5 Hz, H+, 7.88 (ZH, dm, J = 8.5 Hz, H-2’,H- 

6’), 9.14 ( < 1 S-3, J;, 03-Q 10,30 {I H, s, H-akkhydei; “C NMR: see 
Table 2; MS m/z (rel. ink): 308 f 100, [ M] + ), 307 f 131,293 (6), 278 

jl3), 265 (I), 251 (3), 237 (31,221 ~7)~ 207 (41, 194 [3), 178 IS), 16s 

f8), I52 [4& 121 f15h 115 (5X 107 {2). 
Ace~&~at& of 9. 9 (12.9 rn@ was acetyiatcsi in the usual 

manner. CC (silica gel, S-3) yieldas 5 mg calourless crystals, mp 
112-l 15’; TLC (S-3): R, 0.3 1, fiuuresoence at 366 nm, grey with 

anisaldehyda; XR Y,, cm - ’ : 1750 fC=cq 1670 (C=o) uv “2,,, 
{log E) 247 (4.22), 287 (X94), 327 (1.85); lH NMR: d t.g9 (3H, d, J 

=F 5.0 Hz, Me-lo,, 2.33 (3H, s, Mc-AC), 406 (3H, s, MeQ, 
&13-&X! QH, m, H-&H-9) 7.12 flH, 6, 9 = 1.5 Hz, H-6& 7.42 
f2H, dm, f =.ia 8.5 Hz H-3’J-bS), 7,71 f lH, clr, 1.5 Hz, H+ 8.06 

(2H, dm, J = 8.5 Hz, H-2’,H-6’) 10.35 (lH, s, H-aldthyde); MS 

m/z {rel. int.): 351) (46, [M 3 * f, 3-W It@, 308 fl0@, 307 (1 l& 293 is), 

277(3),221(3),207{3), 1#9f2), l-rS(S), 155{6), 152{3], 121 f7)t 115 

t2), 58 (5), 43 (35). 
3 -Wydroxymerhyf-2-(4-hydraxyphenyf ~7-methoxy-5-(E)- 

gqwq&.mr~f~r~~ By reds&m of % A soIn of 9 {5 mg, 
@0162 mmoI) in 2 ml EtQH was grirdualty added to a stirred soln 
of NaBH, (20 mg) in 1 ml EtQH. The mixture was stirred for 

2Q hs at room temp. HE0 420 ml) and some: drops rrf HQAc were 
then added and the mixture e-x&acted with r-butyf Me ether (4 
x 20 ml). The combined extracts were dried (Na$KIJ and 

evapd. CC lsilrca gel, SmS) produced 2.9 mgcolourlesscrystals, mp 
22 l-2D”; XX [S-4@ R, = 0-l I, brown with anisaldeby& na 
Ruorescencq IR vmBx cm - ‘: 352u+ 3430, 3250, 16lU, 1595; 

UW_ (log E): 225 (4.371, 266 (4&l), 274 (4.58, sh), 235 (4.48); 

+ N&H: 238 [4.&Q 273 j&K!& 317 +kSa~ L H NMR: ~5 I,87 {X4, 
!w d, J = 5.0 i-k Me-fO), 4.02 (3H, s, M&Q C20, {lH, t, J 

= 5.5 Hz, C&O_H), 4.84 (2H, d, J = 5.5 Hz, CL&OH), 6.13-6&Q 

@H, m, H-8,H-9), 6.95-7.08 (3H, rpx, H-3’,H-5’,H-6),7,26 (1 H, d, J 
= I,3 Hz),?,79 (ZH,d;m,J = 8.g Hz, H-2’,H-&“), 873 (1 H, s, OH); 

MS m/r [ret. int.): 310 1[ 100, f M] + ) 309 (31,294 IS), 293 (16), 280 

(5), 261 (31,221 (3). 207 (31, 189 (2), 178 (3), 165 (S), 121 (201 115 
(3), 30f 12). 

2-(2-Hyc3r~xy-Q-~thoxyph4rryf)-J-fE~propenyf~~~r4nrr~~ 

(I II) ( =rtltanhiuphenol I [ 151). Colourless crystals (77 mg), mp 

182-f&v; TtC {S-l): R, 0.59, brown-yellow with anisaldeb~dt; 

XR Y IMz cm i : 3500 fQH, sharp), 1620, f 595; UY I,, (log E): 233 
(rl.J6), 255 (4,34), 275 (4,26), 288 (4.25), 313 (4.37, sh), 320 (4.4% 
327 {4.37f,335 (4.393; + NaOH: 245 {4.49), 282 (4X& 293 (4.13), 
350 {4X); ‘H NMR: $ kg5 (3H* dd, J L = 5+,9, Jr = 8.0 Hz, k=k- 
lob 3.80 (3H, s, M&D}, 6.ot)-6.38 tlH, m, H-9X 6.48 [1H, br d, J 
= 16 Ht, H-8), 6.5~6*68 (2H, m), 7.20-7.54 (4H,m), 7.89 I: lH, dm, 



Lignan derivatives of Kramerio 1165 

J = 9.0 Hz), 9.25 (lH, s. OH); “C NMR: see Table 3; MS m/z 

(rel. int.): 280 (100, [M] l ), 265 (35). 253 (l), 251 (4). 237 (I), 209 

(I), 181 (I), 165 (4), 151 (4). 140 (7). 

2-(2-Hydroxy-4-methoxyphenyfJ-7-methoxy-5-(E)-propenyl 

benzofuran (12) ( = toltecol). Colourkss crystals (20.3 mg), mp 
101-102”; TLC (S-6): R, 0.40, grey-green with anisaldehyde; 
IRV _ cm-‘: 3500 (OH, sharp), 1630.1595; UV 1, (log E): 232 

(4.29X 267 (4.38), 289 (4.263, 316 (4.34), 324 (4.30. sh), 331 (4.26); 

+ NaOH; 245 (4.43). 280 (4.28), 290 (4.17x 342 (4.30); ‘H NMR: 
6 1.85 (3H, br d, J = 5.0 Hz, Me-IO), 3.80 (3H, s, MeO), 4.03 (3H, 

s, h&O), 6.W-6.55 (2H, m, H-8,H-9), 6.57-6.68 (2H, m), 6.92 (I H. 

d,J= 1.5Hz),7.12(1H,d,J= l.SHz),7.24(IH,s),7.88(1H.brd, 

J = 9.4 Hz), 9.26 (lH, s, OH); “C NMR: see Table 3; MS m/z 

(rel. int.): 310 (100, [M] ‘), 295 (12), 281 (I), 267 (l), 251 (3), 178 

(3). 165 (9), 151 (9), 115 (9), 77 (7). 

2-(4-Hydroxyphenylt7-methoxy-5-(E)-propeny/benzo/uran 
(13). Colourless crystals (25 mg), mp 177-179”; TLC (s6): R, 

0.26, grey with anisaldehyde; IRv_cn-‘: 3330 (OH), 1610, 
1595; UV 1, (log E): 225 (4.34), 266 (4.47), 295 (4.45), 305 (4.45), 
317 (4.29,sh), +NaOH: 232 (4.39), 273 (4.31). 322 (4.49); 

‘HNMR61.85 (3H, brd,J = 5.0 Hq Me-lO),4.02(3H,s, MeOh 

5.98-6.30 (1H.m. H-9),6.45 (IH. brd.J = 16 HG H-8),6.91-7.07 

(5H. m), 7.75 (2H, dm, J = 8.8 Hz, H-2’,H-6’), 8.69 (lH, s, OH); 

“C NMR: see Tabk 3; MS m/z (rel. int.): 280 (100, [M] + ), 279 
(8),265 (I),253 (4x237 (4),221 (IO),207 (3), 194 (5), 165 (12), 121 

(9). 115 (12), 107 (1). 

2-(2,4-Dihydroxyphenyn-S_(E~propenylbenzo@uan (14). 
Colourkss crystals (90 mg), mp 181-W”; TLC (s-4): R, = 0.07, 

brown-yellow with anisaldehyde; IR v_ cm _ ‘: 3350 (OH), 
1630.1600; UV 2, (log B): 233 (4.47), 256 (4.46), 275 (4.39), 288 
(4.37). 314 (4.44, sh), 320 (4.48), 328 (3.98, sh), 335 (4.48); 

+ NaOH: 240 (4.52), 256 (4.44, sh), 280 (4.29), 295 (4.27), 345 

(4.53); ‘H NMR: 61.83 (3H, br d, J = 5.1 Hz, Me-lo), 5.99-6.50 

(2H,m, H-8,H-9),6.52-6.64(2H,m),7.11-7.51 (4H,m), 7.81 (IH, 

d,J = 8.1 Hz),8.63(1H,s,OH),9.17(1H,s,OH); “CNMR:see 

Table 3. MS m/z (rel. int.): 266 (100. [M] ’ ), 265 (5), 251 (I), 237 

(lo), 223 (2), 197 (2), 181 (I), 165 (6), 152 (3), 137 (7), 128 (3), 123 
(I), 115 (4). 

2-(2,4-Dihydroxypheny&7-methoxy-5-(E~propenylbenzofuran 

(IS). Colourkss crystals (72 mg), mp 172-174”; TLC (S-7): R, 

0.21, grey-green with anisaldehyde; IRv_cn~‘: 3440 (OH), 

3330 (OHA 1620,1595; UV 1, (log E): 232 (4.39). 266 (4.45), 290 

(4.36), 317 (4.43), 332 (4.36, sh); + NaOH: 239 (4.44). 275 (4.34), 

342 (4.45); ‘H NMR: 6 1.84 (3H, br d, J = 4.9 HZ, Me-lo), 4.02 

(3H. s, MeO), 5.99-6.39 (IH, m, H-9), 6.42 (IH, br d, J = 16 Hz, 

H-8). 6.524.61 (2H, m), 6.90 (lH, d, J = 1.5 Hz), 7.11 (IH, d, J 

= 1.5 Hz), 7.22 (lH, s, H-3), 7.83 (1H. d, J = 8.5 Hz, H-6’), 8.61 

(1H,s,OH),9.15(1H,s,OH);“CNMR:seeTable3;MSm/z(rel. 

int.): 296(100. CM]‘),295 (5), 281(2),267 (3),253 (5),237 (7),223 
(l), 197 (I), 165 (3). 152 (4), 137 (6), 115 (4). 

2-(4-Hydroxyphenyl)-5-(3-hydroxypropyl)-3-melhylbenzo- 

furan (16) ( =o/mecof). Colourkss crystals (203 mg), mp 

161-162”; TLC (S-5): R, 0.46, grey with anisaldehyde; 
IRv mmcm -‘: 3420 (OH), 3130 (OH); UVI, (log z): 242 (3.85), 
280 (4.25, sh), 309 (4.371 326 (4.18, sh); + NaOH: 323 (4.41); 

‘H NMR (CD,OD): 6 1.62-2.03 (2H, m, H-9), 2.35 (3H. s, Me-3), 
2.76 (2H, br I, J = 7.8 Hz, H-8), 3.60 (2H, I, J = 6.4 Hz, H-IO), 

4.84 (s, br, OH), 6.91 (2H. dm, J = 9.0 HZ, H-3’.H-5’). 6.99-7.10 

(IH, m), 7.257.34 (2H. m), 7.61 (2H. dm, J = 9.0 Hz, H-2’,H-6’); 
“C NMR: see Table 2; MS m/z (rel. int.): 282 (100, [M] l ), 251 

(lb 238 (73), 237 (51), 223 (8), 207 (3), 195 (4), 194 (3A 178 (3A 165 
(IO), I52 (3). 131 (2), 121 (2), 119 (4). 115 (4), 107 (2). 

Erythro-l-(4-hydroxypheny/~2-[4-(E)-propenylphenoxy]- 

propan-l-al (17). Oily substance (8.8 mg)- TLC (S-6): R, 0.13, 
grey-violet with anisaldehyde; [a]g - 6.4” (c 0.44; MeOH); CD 

nm (A&): 275 (-0.46), 222 (+ 1.20); IR ~z~~crn-‘: 3590 (OH), 

1615, 1595; UVI,, (log&): 218 (4.25, sh), 227 (4.06, sh), 260 

(4.38), 269 (4.30, sh), 285 (3.67, sh). 297 (3.47, sh), 309 (3.27, sh); 

+ NaOH: 259 (4.41) 269 (4.30, sh), 295 (3.67, sh), 309 (3.27, sh); 

‘H NMR: 61.22 (3H, d, J = 6.4 Hz H-9), 1.81 (3H, br d, J 

= 4.9 HZ H-9”). 4.29 (1 H, d, J = 4.0 Hq OH-7). 4.49 (1 H, dq, J, 

= 6.4, Jz = 4.0 Hz, H-8), 4.78 (lH, dd, J, = J2 = 4.0 Hr H-7). 

5.85-6.20(1H,m,H-8’),6.31(1H,brd.J= 16HzH-7’),6.69-6.93 

(4H, m), 7.18-7.38 (4H, m), 8.16 (IH, s, OH); “C NMR: see 

Table4;MSm/z(rel.int.):284(13,[M]’).162(13),161(13),134 

(IOO), 133 (27). 123 (38), I I5 (13), 105 (6). 91 (9), 77 (8). 
Erythro-l-(4-hydroxyphenyl)-2-[2-methoxy-4-(E)-pro~ny~- 

phenoxy]-propan-l-o/ (18). Oil (17 mg). TLC (S4): R, 0.08. 

grey-violet with anisaldehyde; [a] g - 11.6” (c 0.79; 

MeOH); CD nm (As): 3tXt (-0.65), 250 (-l.lO), 228 (+3.1); 
IRv~c’~cm-‘: 3590 (OH), 3500 (OH), 2950, 2870; WA,, 

(loge): 221 (4.37, sh), 259 (4.20), 266 (4.18, sh), 284 (3.85, sh), 301 

(3.71, sh); + NaOH: 249 (4.33), 267 (4.25, sh), 295 (3.97, sh); 

‘H NMR (400 MHz): 61.16 (3H. d, J = 6.4 HI H-9), 1.83 (3H. 
dd, J, = 6.6, J1 = 1.4 HI H-9’). 3.84 (3H, s, MeO), 4.15 (1 H, d, J 

= 4.0 HI OH-7), 4.40 (IH, dq, J, = 6.4, J2 = 4.0 Hz, H-8), 4.80 

(IH, dd, J, = Jz = 4.0 Hz, H-7). 6.17 (1H. dq, J, = 15.7, J2 

= 6.6 Hz. H-8’). 6.35 (IH, dq, J, = 15.7, J2 = 1.4 HL H-7’), 6.78 

(2H, dm, J = 8.6 H& H-3,H-5). 6.85 (IH. dd, J, = 7.9, 52 
= 2.2H~H-6’),6.94(1H,d,J=7.9H~H-5’),7.04(lH,d,2.2Hz. 

H-2’), 7.22 (2H. dm, J = 8.6 HZ H-2,H-6). 8.19 (IH. s, OH); 

“CNMR: seeTable* MSm/z (rel.int): 314 (10, [M] ‘), 296 (5), 

191 (6), 165 (11). 164 (100). 162 (8), 149 (IO). 133 (8). 123 (8). I21 

(6). 1 I5 (7), 103 (9). 91 (lo), 77 (12). 
Melhylation of 18. To a soln of 1.4 mg 18 in dry Me*CO was 

added 0.5ml Mel and 25mg dry K&O+ The mixture was 

refluxed for 20 hr, the solvent evapd and the residue purified by 

CC (silica gel, S-3) to yield 0.9 mg oil. TLC (S-3): R, 0.23, violet 

with anisaldehyde; [a]g - 35.5”, (c 0.09; MeOH); 
IR VISCID cm -1: 3Mo; UVI, (log E): 221 (4.44, sh), 259 (4.28). 

267 (4.25, sh), 283 (3.80, sh), 292 (3.70, sh); + NaOH: unchanged; 

‘H NMR: 61.16 (3H, d. J = 6.4 Hz, H-9), 1.82 (3H, br d, J 
= 5.1 Hz, H-9’), 3.76 (3H.s. MeO), 3.84 (3H.s. MeDA4.19 (1H.d. 

J=4.@Hz_OH-7),4.274.52(lH,m,H-8),4.82(1H,dd,J, =J2 

= 4.0 Hz, H-7), 5.90-6.44 (2H, m, H-7’,H-8’), 6.8W.98 (5H. m), 

7.35 (2H, dm, J = 9.0 Hz. H-2,H-6k “C NMR: see Table 4. MS 

m/z (rel. int.): 328 (7, [Ml’ ), 191 (3). 165 (12), 164 (IOO), 149 (5), 

137 (14), 91 (5). 

I-(6Melhoxyphenylk2-bromopropan-l-one. N-Bromosuccin- 

imide 1.24g (0.007 mol) was added to a soln of 1.04g 

(0.0063 mol) pmethoxypropiophenone (EGA No. M 2480-9) in 

dry Ccl,. After addition of a few mg of 2,2’-azobisiso- 
butyronitrile the mixture was carefully heated until the reaction 

had started and then refluxed for 3 hr. The mixture was cooled, 

filtered and evapd. CC (silica gel, S-8) yielded 0.891 g (59%) 
colourkss crystals, mp -7”; TLC (S-8): R, 0.20, orange with 

2,4dinitrophenylhydrazine; IR V~~J cm -I: 1680 (C=O); 

‘H NMR: 61.83 (3H, d, J = 6.6 Hq Me-9), 3.91 (3H, s, MeO), 
5.61 (lH, q. J = 6.6 H& H-8). 7.06 (2H,dm, J = 9.0 Hz, H-3,H-5), 
8.@6 (2H, dm, J = 9.0 Hz, H-2,H-6); MS m/z (rel. int.): 244 ( < I), 

242 ( < 1. [M] + ), 136 (6), 135 (lOO), 107 (2), 92 (6), 77 (9). 

l-(CMethoxypheny&2-[2-methoxy-4-(E)-propenylphenoxy J- 

propan-l-one. The Na salt of iso-eugenol (0.3 g. 1.60 mmol) was 
added to a stirred soln of I-(4-methoxyphenyl)-2-bromopropan- 
l-one (0.34 g. 1.40 mmol) in dry DMF (3 ml). After being stirred 

for 28 hr at room temp. the mixture was diluted with HZ0 (5 ml) 
and extracted with r-butyl Me ether (4 x 5 ml). The combined 
extracts were washed with 0.2 N aq. NaOH, HzO, dried 
(NazSOI) and evapd. CC (silica gel, S-8) yielded 0.412 g (90%) 
oily product. TLC (S-9): R, 0.16, violet with anisaldehyde. 
IR v=~, cm - I: 1685 (C=Ok ‘H NMR: S 1.58 (3H.d. J = 6.6 Hs 
Me-9), 1.80 (3H, d, J = 5.1 Hz, Me-9’), 3.82 (3H, s, MeO), 3.88 
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(3H,s, McO), 5.58 (lH, q,J = 6.6 Hz, H-8), 5.82-6.17 flH,m, H- U31053 and to Prof. 3, A. Findlay, Fredcricto~ Cab for 8 
8’~ 6.28 (1H. &t d. J = 16 Hzq H-7/E, 667ti.77 (ZI-I, m), 6.97-7.11 sample of chiczmine. 

&I, m), ‘8.13 (2Hi dm, J = 9.3, Jz = 2.0 Hz, H-5 Hdk MS m/t 
(rd. int.): 326 (54$ [M] + X 191(39E, 164 (26), 163 (29), 162 (16), 136 
(9). 135 (100~ 115 (6), 107 (lo)., 91 (iO), 77 (14). 
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2,3-Trans-3,4 cislb,S-trans-it~~xy~~~ )-2-(44ydroxy- 
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