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Abstract: o-Benzylation of (+)- and (-)-N-phenylacetyl imidazolidinones with 2-O-methoxy-
methylbenzyl bromides, followed by reductive removal of the chiral auxiliary and cyclization, afforded
oxygenated isoflavans in excellent enantiomeric excess and yield. © 1999 Elsevier Science Ltd. All rights reserved.

The isoflavanoids represents a relatively large group of naturally occurring CgeC3+Ce-type secondary
metabolites displaying a distinct range of physiological activity' and structural diversity.> In the non-planar
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nalogues, viz. isoflavanones, isoflavan-4-ols, pterocarpans and rotenoids, chirality is confined to two of the
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has truly addressed the issue of stereoselection at any of the stereocentres. This method involved the

synthesis of pterocarpans via asymmetric induction in reactions of 2H-chromenes with 1,4-benzoquinones
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reparation of pterocarpans.® Since the configuration at C-3 of the 3-phenylchroman
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ictate the stereochemistry at C-2 or C-4, a protocol of controlling the former stereocentre
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isoflavans as targets” and opted for a protocol of stereoselective’ a-benzylation of phenylacetic acid

derivatives, subsequent reductive removal of the chiral auxiliary and cyclization, for construction of the
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aromatic oxygenation patterns of naturally occurring analogues are discussed here.

Owing to the efficiency of the asymmetric alkylation reactions of chiral imide enolates,” the
nd S-(-)-4-benzyl-2-oxazolidinones 1 and 2 were initially considered as
chiral auxiliaries in the benzylation reactions. Thus, treatment of the lithio derivative of the R-(+)-4-benzyl-
2-oxazolidinone 1 with phenylacetyl chloride® afforded the 3-phenylacetyl-2-oxazolidinone 3 in 74% yield
(Scheme 1).  Imide 3 was reacted with lithium isopropylcyclohexylamide (LICA) and the resultant enolate
trapped with benzyl bromide in the presence of hexamethylphosphoric triamide (HMPA) to give the 3-(2',3'-
diphenyl)propionyl-2-oxazolidinone 4 in low yield (20%) and diastereoselectivity (20%). Such poor selec-
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Scheme 1. Reagents and conditions: i, oxazolidinone 1, n-Buli, Ph;CH in THF, -78°C; ii, PhCH,COC], -
78°C; iii, LICA, THF, -78°C; iv, BnBr, HMPA, -78°C to -50°C

tivity presumably results from the presence of HMPA which effects dissociation of metal chelates and hence
equilibration of the E- and Z-enolates of imide 3.° In the absence of HMPA a diastereoselectivity of 99%
ield could not be improved beyond 30%. Since trapping of the enolate of 3

with methyl iodide afforded the c-methyl analogue of 4 in less than 50% yield, and quenching of the same

d
enolate with D0 after 30 min. indicated an imide 3/oxazolidinone 1 ratio of 2:1, the poor yield could not be
attributed to steric reasons or to incomplete enolization but rather to decomposition of the enolat
phenylketene formation.

The intrinsic leaving group aptitude of the 2-oxazolidinone moiety prompted a switch of chiral
auxiliaries to the (45,5R)-(+)- and (4R,58)-(-)-1,5-dimethyl-4-phenyl-2-imidazolidinones 5a and 5b'*"* with
tive to 1 and 2. The basicity of the imidazolidinones was decreased by
utilizing them as trimethylsilyl ethers 6a and 6b in the acylation step using the phenylacetyl chlorides 7, 8
and 9. The ensuing N-acyl imidazolidinones 10-12 were then alkylated with the appropnate 2-0-

methoxyvmethyvlbenzyl bromi ideed (Qoh )
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detectable by 'H NMR (de, >99%). Optimum reproducibility and yields for this step were obtained in a
dichloromethane (DCM)-THF (2:3) solvent system. The lower yields observed for compounds 16-18 (60-
dioxybenzyl
bromides compared to the 0-mono-oxy analogues. Removal of the chiral auxiliary was effected by reductive
deamination using LiAlH,'* in THF for imides 13-15 and a saturated solution of LiBH,"® in ether for

opan-1-ols 19-24. Deprotection with 3M HCI in methanol gave the
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s and in nearly enantiopure form (ee >96 — >99%). E.e. values for the isoflavans 29 and
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19 R1=R2=R4=H, R3=0Me, R5>=MOM R =
20 R1=R4=H, R2=R3=0Me, R5=MOM 13 RI=R2=R4=H, R3=0Me
21 R2=R4=H, R1=R3=0Me, R5=MOM 14 RI=R4=H, R2=R3=0OMe
22 RI—RZ—H R3=R4=0Me, R5=MOM 15 R2=R4=H, RI=R3=0Me
23 R2=R3=H, R1=R4=0Me, R5=MOM 16 R1=R2=H, R3=R4=0OMe
24 RZ=H, Ri=R3=R4=0Me, R5=MOM 17 R2=R3=H, R1=R4=0Me

18 R2=H, R1=R3=R4=0Me
| v, vi

Scheme 2. Reagents and conditions: i, BulLi

Ré ™ 0. Rl PhyCH, THF, 0°C; then Me;SiCl, -78°C — i
L"’J;CJ.,,“)\ _R2 i, TBAF, MeCN, 1t; iii, LICA (1.4 eq.), 2-O-

{ B ” methoxymethylbenzyl bromides (1.5.

\/\

25 RI—RI=Rémi RimOMe R® DCM-THF, -40°C; iv, LiAIHJ/THF for 13,
26 R1=R4=H, R2=R3=0Me LiBH4/Et,0 for 14-18; v, 3M HCI in MeOH,
27 R2=R4=H, R1=R3=0Me ,

RI=R2=H, R3=R4=0Me reflux; vi, PhsP (9 eq.), DEAD (4.5 eq.), THF, rt

29 R2“R3-H, R1=R4=0Me
30 R2=H, RI=R3=R4=0Me
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30 were determined by 'H NMR using Eu(hfc); and Pr(hfc)s, respectively, as chiral shift reagents.Those for
the remaining analogues 25-28 were assessed by HPLC using a chiral adenine glycoprotein column with 9-
22% isopropanol in a pH 7 phosphate buffer as eluent.

The stereochemistry of the alkylation step of the acylimides 10-12 is explicable in terms of the
preferential formation of a Z-enolate.'” Approach of the electrophile is then directed to the face of the

noiety. The observed stereoselection is in
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rgsnegtively_ Thus., henzvlation of the (4S,5R)-(+)-N-
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phenylacetylimidazolidinones 10a-12a and the subsequent conversions afforded (+)-propanols 19a-24a and

the 35-isoflavans 25a-30a, and the (4R,5S)-(-)-N-phenyl-acetylimidazolidinones 10b-12b the (-)-propanols
. .
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trimethoxy-isoflavan 28a (-12%) and 30a (+9°), respectively, are in agreement with those of 3S5-7,4'-
dihydroxyisoflavan [(-)-equol (-12%)]'® and 38-(+)-7,2'-di-O-methylvestitol (+9°)."° Similar deductions were

possible by comparison of the [a]p values of

3R- and 35-7,2'-di-O-methylvestitol, obtained via
hydrogenolysis of (6aR,11aR)-(-)-homopterocarpin and (6aS,11aS)-(+)-medicarpin, respectively,’® with those

of synthetic analogues 30a and 30b.

edictable effect of substitution pattern on the sign of the optical rotation of

Owing to the unpr
isoflavans, we used the chiroptical data of the authentic 3R- and 3S-vestitol derivatives (vide supra) to
establish the absolute configuration at C-3 of the synthetic isoflavans 25-30.2'*2 Thus, the CD spectra
(Figure 1) of the 3S-isoflavans with oxygenation at both the A- and B-rings, e.g. 30a, exhibit positive and
negative Cotton effects (CE®) in the 240 and 270-280 nm regions, respectively, and conversely for the 3R-
analogues, c¢.g. 30b. The spectra (Figure 2) of the 7-deoxy 3S-isoflavans
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with mono-oxygenation at the B-

N oANa

ring, e.g. 25a, exhibit negative CE® in both the 230-24

L]

and 270-290 nm regions while those with
disubstituted B-rings, e.g. 27a, show an additional positive CE near 270 nm. CE® with opposite signs were

observed for the 3R-series of compounds, e.g. 25b and 27b.
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Fig 1: CD curves of the (S)-(30a) Fig 2; CD curves of the (S)~(27a)
and (R )-vestitol derivatives (30b) and (R)-(27b) A-ring deoxyisoflavans
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The potential of this protocol in
cestablishing chirality also at C-2
The CD data additionally
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the naturally occurring isoflavans.
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EXPERIMENTAL

'*H NMR spectra were recorded at ambient temperature on a Bruker AM-300 spectrometer for solutions

in CDCl; with solvent as internal standard. High and low resolution EI-mass spectra were obtained on
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VG70-70E mass spectrometer. M.p.s. were measured on a Reichert hot-stage apparatus and ar
rotations measured with a Bendix-NPL automatic polarimeter for solutions in CHCls. Thin layer
chromatography (TLC) was performed on DC-Alufolien Kieselgel 60 Fyss (0.25 mm) plates with
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were air-dried and used without prior activation. Flash column chromatography (FCC) was on Merck
Kieselgel 60 (230-400 mesh) under a positive pressure by means of compressed Na. Mps refer to crystals

10-13

The imidazolidinones 5a and 5b and their N-trimethylsilylderivatives, 6a and 6b,” phenylacetyl

chlorides 7-9% and the 2-O-methoxymethyl- and 2'-O-methoxymethyl-4-methoxy-benzyl bromides® were

(R)-(+)-4-Benzyl-3-phenylacetyl-2-oxazolidinone 3

A soln. of (R)-4-benzyl-2-oxazolidinone 1 (45
ml) was stirred under N, at -78°C. »-BuLi (1.0 eq., 1.59 ml) was added slowly until an orange-red colour
persisted after which phenylacetyl chloride (2.69 mmol, 0.36 ml) was added dropwise and the temperature
was left to rise to rt. A satd. soln. of NaHCOj3 (5.0 ml) was added, the mixture was stirred at rt for 30 min.,
extracted with DCM (3x15 ml), the combined organic phases dried (Na,SQy), evaporated to dryness and
separated by PLC in hexane-EtOAc (65:35) to give the title compound 3 as white needles (450 mg, Ry 0.60),

mp 76°C (lit.** mp 73°C).

(R)-(+)-4-Benzyl-3-(2',3'-diphenyl)propionyl-2-oxazolidinone 4.

LICA (1.05 eq.) was prepared at -78°C under N by treatment of isopropyl-cyclohexylamine (1.75
mmol) with »-BuLi (1.75 mmol) in THF (2.0 ml). A soln. of 3 (50 mg) in dry THF (2.0 ml) was cooled to
-78°C and added to the LICA. After stirring for 30 min. at -78°C, HMPA (3 eq.) and benzyl bromide (3 eq.)
were added and the temperature was allowed to rise to -50°C over 3 h. A satd. NH,Cl soln. (5 ml) was added
and the mixture was extracted with EtOAc (3x10 ml), the combined EtOAc layer was washed with satd.
NaHCOj; (5 mi), dried (Na;SOy), evaporated to dryness and separated by PLC in hexane-EtOAc (9:1) to give
4 as white needles (12 mg, Ry 0.30), mp 199°C; [alp +190° (c 1.0); oy 7.46-7.41 (2xAr-H, m), 7.35-7.19

(11xAr-H, m), 6.95-6.89 (2xAr-H, m), 5.48 (2'-H, dd, J=6.0, 10.0 Hz), 4.60-4.51 (4-H, m), 4.01-3.98 (4-
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CH,Ph, m), 3.52 (3'-H, dd, J=10.0, 13.5 Hz), 3.06 (3'-H, dd, J=6.0, 13.5 Hz), 2.96 (5§ =13.5,3.5 Hz),
2.54 (5-H, dd, J=9.0, 13.5 Hz); m/z 385 (M, 39%) (Found: M", 385.1671. CysHs;0;N requires

Js \ 3 SISV s ~ b WLIRRLINAFER AVYBUTS 1Ty
385.1678).
General procedure for preparation of N-arylacetyl-2-imidazolidinones 10-12

To a suspension of TBAF (30-85 mg) and 1,5-dimethyl-4-phenyl-3-trimethylsilyl-2-imidazolidinones
6a/b (0.00967-0.015 ml) in CH3CN (20-40 ml) was added the arylacetyl chlorides 7-9 (1.0 eq. rel. to 6a/b)
and the mixture was stirred at rt for 6-24 h, the solvent evaporated and the residue dissolved in DCM. The
solution was washed with a satd. NaHCO; soln. (5.0 ml) and water (5.0 ml), dried (Na,SOy,), the solvent
evaporated and the mixture separated by FCC.

(+)-(4S,5R)- and (-)-(4R,5S)-1,5-dimethyl-4-phenyl-3-(4-methoxyphenyl-acetyl)-2-imidazolidinone
10a/b, resp.: time 24, 6 h; yield, 75, 80%; Ry 0.24 [hexane-Me,CO (8:2)]; [at]p +57.8°, -55.8° (¢ 1.0, 1.03);
both white needles, mp 129°C; &y 7.29-7.25 (3xAr-H, m), 7.18 [2,6-H(B), d, J=8.5 Hz], 7.07-7.04 (2xAr-H,
m), 6.80 [3,5-H(B), d, J=8.5 Hz], 5.29 (4-H, d, J=8.5 Hz), 4.27 (s, CH-Ar),

(+)-(4S,5R)- and (-)-(4R,55)-1,5-dimethyl-4-phenyl-3-(3,4-dimethoxyphenylacetyl)-2-imidazolidinone
11a/b, resp.: time, both 24 h; yield, 70, 75%; Rg 0.31 [hexane-Me,CO (7:3)]; [a]p +56.7°, -56.2° (c 1.0,
1.0), both white needles, mp 117°C; 8y 7.27-7.25 (3xAr-H, m), 7.06-7.02 (2xAr-H, m), 6.85 [6-H(B), dd,
J=2.5, 8.0 Hz], 6.80-6.75 [2-/5-H(B), 2nd order], 5.30 (4-H, d, J=8.5 Hz), 4.32, 4.23 (-CH>Ar, both d, both
J=15.0 Hz), 3.94-3.85 (5-H, m), 3.85, 3.77 (2xOMe, both s), 2.84 (NMe, s), 0.78 (5-CHj, d, J=6.5 Hz); m/z
368 (M", 31%) (Found: M" 368.1731. CzH,404N; requires M 368.1736).

f»#—\_/d(' SR rl AR SN\.1 S_ rlimﬂthnl_d_nhavn;’_‘l l") A ﬂ)mﬂﬂnnvwnh oD imidnonlidinans

[\ TAJ:JA\. anag J\GL \. .u..;/ 1,2 S prenyiacelys ;-L-imiadzoiainone
12a/b, resp.: time, both 24 h; yield, 60, 63%; Ry 0.33 [hexane-Me,CO (8:2)]; [a]p +97.8% -91.2° (¢ 1.0,
1.06); both white needles, mp 120°C; 8y 7.33-7.22 (3xAr-H, m), 7.17-7.13 (2xAr-H, m), 6.97 [6-H(B), d,
TI=8 S H7>1 4 39.6 15 1 S_H(R) 7nr‘ darl § 31 (4. H d I_R<T—T7\ A1 ANS I CH.Ar hath A hath TI=17 §
sT0.T AiLf, B.OTF=0.530 | 3,0 a4 ), 4 orgery, 2.1 -rx;, G, s Adijy T 54, T2\ ddA0, O0Ul G, 00Ul vTH 7O

Hz), 3.99-3.87 (5-H, m), 3.75, 3.66 (2xOMe, both s), 2.85 (NMe, s), 0.81 (5-CHs, d, J=6.5 Hz); m/z 368
(M*, 24%) (Found: M* 368.1734. Cy1H404N; requires M 368.1736).

General procedure for preparation of the N-(2',3'-biphenyl)propionyi-2-imidazolidinones 13-18
A soln. of the N-arylacetyl-2-imidazolidinone 10-12 (1.62 mmol) in dry THF (5.0 ml) was added at -
78°C to a THF soln. of LICA (2.3 mmol) (vide supra), the temp. was allowed to rise to -50°C after which a

5 TY R A /7 ~n oan

SOlIl OI me OxngHaLCU oemyi' Uml(lCS lIl LICIVL (4. 3 mmox) was aaaeu ana me le'[ul‘C SUI‘!'CG Ior 3U-9U
min. at -40°C. A satd. NH,Cl soln. (3.0 ml) was added and the mixture was extracted with EtOAc (3x10
ml), the combined layers were washed with satd. NaHCO; (10 ml), water (10 ml), dried (Na,SO,), the
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(+)(4S,5R)- and (-)-(4R,55)-1,5-dimethyl-4-phenyl-3-[2'{4-methoxyphenyl)-3'(2-O-methoxymethyl-

pl gnyﬂ]nrgngnvl—Q—lmm’a7nlzdmn 1tes 13a/b,

sp.: time, both 1 h; vield, 84, 96%; Rr 0.46 [hexane

P aidaint]

3 -
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EtOAc-Me,CO (7:1.5:1.5)]; {ojp +119°% -116° (¢ 1.19, 1.08); both yellow oils; &y 7.39 [2,6-H(B), 4, J=8.5
Hz], 7.22-7.14 (3xAr-H, m), 7.11-7.04 (1xAr-H, m), 6.99 (1xAr-H, dd, J=1.5, 8.0 Hz), 6.89-6.79 (3xAr-H,

m), 6.81 [3,5-H(B), d, J=8.5 Hz], 6.68 (1xAr-H, ddd, J=1.5, 7.0, 7.0 Hz), 5.74 [-CH(Bn)Ar, dd, J=5.5, 9.5
Hz], 5.15 (4-H, d, J=5.0 Hz), 5.13, 5.06 (-OCH,OMe, both d, both J=7.0 Hz), 3.76 (OMe, s), 3.74-3.64 (5-H,

m), 3.45 (-OCH,0Me, s), 3.31, 2.94 (-CH,Ar, both dd, J=9.5, 13.5 and 5.5, 13.5 Hz), 2.69 (NMe, s), 0.66 (5-
CHj, d, J=6.0 Hz); m/z 488 (M", 8%) (Found: M" 488.2303. C20H;,0sN; requires M 488.2311).

YA Ji_ S3assN AL Y N
-(3,4-dimethoxyphenyl)-3'-(2-O-

methoxymethylphenyl)|propionyl-2-imidazolidinones 14a/b, resp.: time, both 2 h; yield, 95, 87%, Ry 0.33
[hexane-EtOAc-Me,CO (8:1:1)]; [alp +1 120, -105° (c 0.95, 0.99); both yellow oils; 8y 7.23-7.15 (3xAr-H,

), 7.12-6.80 (7xAr-H, m), 6.76 [5-H(B), d, J=8.0 Hz], 6.68 [4-H(A) or 5-H(A), ddd, J=1.5, 7.5, 7.5 Hz],
5.73 [-CH(Bn)Ar, dd, J=5.5, 9.5 Hz), 5.17 (4-H, d, J=8.5 Hz), 5.14, 5.07 (-OCH;OMe, both d, both J=6.5
Hz), 3.85, 3.83 (2xOMe, both s), 3.76-3.65 (5-H, m), 3.45 (-OCH,0Me, s), 3.31, 2.95 (-CH>Ar, both dd,
1=9.0, 13.0 and 5.5, 13.0 Hz), 2.70 (NMe, s), 0.67 (5-CHj, 4, J=6.5 Hz); m/z 518 (M, 27%) (Found: M"

518.2422. C3gH340N; requires M 518.2417).
(+)-(4S,5R)- and (-)-(4R,55)-1,5-dimethyl-4-phenyl-3-[2'-(2,4-dimethoxyphenyl)-3'-(2-O-methoxy-

TN he wald hath Q904. D_ N AN
FARVESt 181G, o0ul 527, I\fF v.Av

[hexane-Me,CO (7:3)]; [a]p +108°% -131° (¢ 1.0, 1.01); both white needles, mp 95°C; 5y 7.30-7.16 (6xAr-
H, m), 7.09-6.87 (4xAr-H, m), 6.73 [4- or 5-H(A), ddd, J=1.5, 7.5, 7.5 Hz], 6.41-6.37 (2xAr-H, m), 6.00 [-

{"I-J'IRn\Ar AA T_..ER' 2.5 Hzl 521 (4“ d

N L\ LFiR o) RALi]y Ny

=00 T—Iv) I’\R 5.00 (-.QCH,OMe, both d, both I=7.0 Hz)

"W WA IgRI1VAw, UL Uy VUL 1.V Lid),

3.75, 3.70 (2xOMe, both s), 3.41 (-OCH,OMe, s), 3.21, 2.86 (-CH,Ar, both dd, J=8.5, 13.5 and 6.5, 13.5
Hz), 2.70 (NMe, s), 0.69 (5-CHj;, d, J=7.0 Hz); m/z 518 (M", 3%) (Found: M 518.2421. C;30H3;0¢N;
equires M 518, 2417).

(+)-(4S,5R)- and (-)-(4R,55)-1,5-dimethyl-4-phenyl-3-[2'-(4-methoxyphenyl)-3'-(4-methoxy-2-O-
methoxymethylphenyl)|propionyl-2-imidazolidinones 16a/b, resp.: time, 16, 18 h (both at -30°C); yield,
both 65%; Rg 0.53 [hexane-EtOAc-Me,CO (7:2.5:0.5, x3)]; [odp +183° -110° (¢ 1.0, 1.0); both white

needles, mp 100°C; &y 7.42 [2,6-H(B), d, J=9.0 Hz], 7.26-7.15 (3xAr-H, m), 6.86-6.80 (4xAr-H, m), 6.78
[6-H(A), d, J=8.5 Hz], 6.63 [3-H(A), d, J=2.6 Hz], 6.23 [S-H(A), dd, J=2.5, 8.5 Hz], 5.73 [CH(Bn)Ar, dd,
J=5.5, 10.0 Hz], 5.17 (4-H, d, I=8.5 Hz), 5.13, 5.05 (—OCH‘.OMe both d, both J=6.5 Hz), 3.77 {2XOMQ, s),
3.71-3.65 (5-H, m), 3.46 (-OCH,OMe, s), 3.25, 2.88 (-CHhAr, both dd, J=10.0, 13.5 and 5.0, 13.5 Hz), 2.71
(NMe, s), 0.67 (5-CH, d, I=7.0 Hz); m/z 519 (M", 19%) (Found: M" 519.2481. C3H3:0N; requires M
519.2495).
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(+)(4S,5R)- and (-)-(4R,55)-1,5-dimethyl-4-phenyl-3-[2'-(2-methoxyphenyl)-3'(4-methoxy-2-O-
methoxymethylphenyD)\propionyl-2- imidazolidinone 17a/b, resp.: time, both 18 h at -'%ﬂ C; vield, 65, 70%;

oDI0} [ SR AWapts 22D TSRS 20 12 8% TN Ry FARERL, VO, Ve

Rr 0.60 [PhCH3-EtOAc-Me,CO (72:18:10)]; [ajp +740%, -765
(1xAr-H, dd, J=2.0, 8.0 Hz), 7.20-7.10 (4xAr-H, m), 6.91 [6
6.57 [3-H(A), d, J=2.5 Hz], 6.26 [5-H(A), dd, J]=2.5, 8.5 Hz], 6

©

(c 1.17, 0.10); both yellow oils; 3y 7.37
-H(A), d, J=8.5 Hz], 6.88-6.77 (4xAr-H, m),
.06 [-CH(Bn)Ar, dd, J=6.5, 9.0 Hz], 5.20 (4-

~ A iy e

T AT A Y_ s YT ra\ Vs P

.63 (5-H, m),
3.40 (-OCH,OMe, s), 3.13, 2.93 (-CH,Ar, dd, J=9.0, 13.5 and 6.5, 13.5 Hz), 2.67 (NMe, s), 0.66 (5-CH;, d,

J=6.5 Hz); m/z 519 (M, 78%) (Found: M" 519.2488. C3H3,04N; requires 519.2495),

H, d, J=8.5 Hz), 5.04, 4.94 (-OCH,0Me, both d, J=6.5 Hz), 3.74, 3.72 (2xOMe, both s), 3.71-3

N SAD SO ﬂrl/ﬁAJ N N LA

(+)-(48,5R)- and (-)-(4R,55)-1,5-dimethyl-4-phenyl-3-[2'-(2,4-dimethoxyphenyl)-3'-(4-methoxy-2-O-
methoxymethylphenyl)|propionyl-2-imidazolidinone 18a/b, resp.: time, 8, 18 h at -30°C; yield, both 60%;
Ry 0.48 [PhCH;-Me,CO-MeOH (90:7:3)]; [o]p +212°% -200° (¢ 0.10, 1.177); both white needles, mp 92°C;
&y 7.31 [6-H(B), d, J=9.0 Hz], 7.25-7.17 (3xAr-H, m), 6.94 [6-H(A), d, ]=9.0 Hz], 6.92-6.88 (ZxAr-H, m),
3-H(A) or 3-H(B), d, J=2.5 Hz], 6.43-6.38 (2xAr-H, m), 6.29 [5-H(A) or 5-H(B), dd, J=3.0, 9.0 Hz],

-CH(Bn)Ar, dd, J=6.5, 9.0 Hz}, 5.23 (4-H, d, J=9.0 Hz), 5.08, 4.98 (-OCH,;0OMe, both d, J=7.0 Hz),

a?

O (=]
arn B ]

n s& ema\ “pl“lff\f’*'ll’f\ll \‘115 YO TT AL
0 (5-H, m), 3.42 (-OCH,OMe, s), 3.15, 2.92 (-CHAr, both dd, J=9.0, 14.0 and 6.5,

14.0 Hz), 2.71 (NMe, s), 0.70 (5-CHs, d, J=6.5 Hz); m/z 539 (M, 1%) (Found: M" 539.1742. C3;Hy609N,
requires M 538.1740).

General procedure for preparation of the 2,3-diarylpropan-1-ols 19-24.
The N-acyl-2-imidazolidinones 13a/b were reduced in dry THF using a suspension of LiAlH,4 (2.0

rt MaOHI
Ly 1VIUR/IL

L ¥

in drv THF at -10°C under N->. The mixtu

iuky 1iia [SHELE VT R ) uxure

n for 1 h and for a further 1 h a
mp.iorinangioraiuriner i n a

and a satd. NH4Cl soln. were slowly added and the mixture was extracted with EtOAc (3x10 ml). The
extract was washed with satd. NaHCOj; soln. (10 ml), H,O (10 ml), dried (Na;SOj), the solvent evaporated

The N-acylimidazolidinones 14-18 were reduced in dry Et;O/THF (4:1) using a satd. soln. of LiBH, in
Et;0 under N, at rt. The mixture was stirred at rt for 18 h, diluted with EtOAc and quenched with 3M HCI,
washed with satd. NaHCO; soln., dried (Na;SO4) and the solvent evaporated. Sepn. by PLC or FCC
afforded the 2,3-diarylpropan-1-ols.

(8)- and (R)-2-(4-methoxyphenyl)-3-(2-O-methoxymethylphenyl)-1-propanols 19a/b, resp.: yield, 89,
85%; Rg 0.15 [hexane-C¢Hs-Me,CO (7:2:1)]; [alp +73°, -85% (¢ 0.98, 0.97); both clear oils; 8y, ref. 5; m/z
302 (M", 3%) (Found: M" 302.1520. C;3H»04 requires M 302.1517).

(S)- and (R)-2-(3,4-dimethoxyphenyl)-3-(2-O-methoxymethylphenyl)-1-propanols 20a/b, resp.: yield,
86, 84%; Ry 0.16 [hexane-CeHge-Me,CO (6:3:1)]; [alp +50°, -50° (¢ 1.04, 1.04); both clear oils; &y, ref. 5;
m/z 332 (M", 33%) (Found: M" 332.1628. C,oH,405 requires M 332.1622).
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(S)- and (R)-2-(2,4-dimethoxyphenyl)-3-(2-O-methoxymethylphenyl)-1-propanols 21a/b, resp.: yield,

CO (8:1:D1: Taln +30° -40° (¢ 1.23. 1.07): both light vellow oils: §n
CO (8:1:1)]; [a]p +30°, -40° (¢ 1.23, 1.07); both light yello

i 5y U

ref. 5; m/z 332 (M', 7%) (Found: M" 332.1621. C;9H4Os requires M 332.1623).
(S)- and (R)-2-(4-methoxyphenyl)-3-

R0 R 04 Thevane-C.H . MeCO (6:2:N1:
/o, INF U4 pneXane-Uehig-Me L0 (01214))

s OV

-methoxy-2-O-methoxymethylphenyl)-1-propanols 22a/b, resp.:

+10°, -8° (¢ 1.07, 1.03); both light yellow oils;

CUolal digyian VY ALy

8u, 7.14 [2,6-H(B), d, J=8.5 Hz], 6.88-6.81 (1xAr-H, m), 6.84 [3,5-H(B), d, J=8.5 Hz], 6.67 [3-H(A), d,
J=2.5 Hz], 6.41 [5-H(A), dd, J=2.5, 8.5 Hz], 5.17-5.12 (OCH,0OMe, m), 3.78, 3.75 (2xOMe, each s), 3.77-
3.69 (1-CHy, m), 3.48 (-OCH,0OMe, 5), 3.09-2.96 (2-H, m), 2.96, 2.79 (3-CH,, both dd, J=8.0, 13.0 and 6.5,

13.0 Hz), 1.80-1.74 (-OH, br. s); m/z 332 (M, 16%) (Found: M 332.1628. CioH24Os requires M

yield, 74, 77%; Ry 0.36 [hexane-CeHs-Me,CO (6:2:2)]; [o]p +14°, -11° (¢ 1.02, 0.96); both light yellow
oils; Sy, 7.24-7.14 (2xAr-H, m), 6.91 [6-H(A), d, J=8.5 Hz], 6.93-6.82 (2xAr-H, m), 6.67 [3-H(A), d, J=2.5

e LIray A4 T

-1 £ A1 —9 & )
1, 0.41 [o-r{A), 44, J=2.0,

(101
(i-Lrip, i),

71 (2xOMe, each s), 3.62-3.52 (2-H, m), 3.47 (-OCH,OMe, s), 3.04, 2.82 (3-CH,, both dd, J=8.0,
5 and 6.5, 13.5 Hz), 2.01-1.05 (-OH, br. s); m/z 332 (M", 18%) (Found: M' 332.1624. C;sHzOs

1 12 . LT NN~
1Y, A0 \FUL 1V\JIVIC,

(R)-2-(2,4-dimethoxyphenyl)-3-(4-methoxy-2-O-methoxymethylphenyl)-1-pro-panols 24a/b,
0, 84%; R 0.20 [hexane-CsHg-Me,CO (7:2:1)]; [alp +33% -25° (¢ 1.0, 1.02); both light

S~
. . \'g
0

resp.: yield,
yellow oils; Oy,
(4xAr-H, m), 5.16 (-OCH,OMe, s), 3.78, 3.75, 3.74 (3xOMe, each s), 3.75-3.70 (1-CH,, m), 3.49 (2-H/-
OCH,OMe, br. ), 3.00, 2.79 (3-CH2, both dd, J=8.0, 13.5 and 6.5, 13.5 Hz), 1.92-1.88 (-OH, br. s); m/z 362

Ve V S s 1: YA W4 » P
\lVl s 7/0) £OuUna: v

General procedure for preparation of the 3-(2-hydroxyphenyl)-1-propanols 19-24 (R’<H).

A D5 NN 02 mimo e wafliiwad £n Lol
- \I\ lVlUlVl} \U 2 1Y, ICl11

n Wer A £ 1
1) wol UXE€q I0rf 1 n in

MeOH (2 ml) containing 3M HCI1 (5 drops), water (2 ml) was added and the mixture was extracted with
Et;0 (3x10 ml). The ethereal layer was washed with satd. NaHCO; soln. (5 ml) and water (10 ml), was

_ 1 e ale 1094 RIZIT in vielde
1 y\.l.l ypucu_yx PI.UP Ulb RIT~a*r \1\ I l} jid] cl >

exceeding 95%. The purity and identity of these deprotected phenols were assessed by '"H NMR and since
compounds 19-24 (R*>=MOM) were fully identified, there is no need to do the same for the phenolic
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General procedure for preparation of the isoflavans 25-30.
A soln. of PhsP (9.5 eq.) and DEAD (4.0 eq )‘n dry THF (2.5 ml) was added to the phenolic

n
104 SR L Y

e.g. 19a (R’=H), in dry THF (3.0 ml) and the mixture was stirred for 1.5 h at rt. The THF was evaporated,
the mixture dissolved in DCM and purified by PLC.

(S) and (R)-4'-methoxyisoflavans 25a/b, resp.: ee, both >99%; wvi

ronanolg
ropanols,

ield, 85, 80%; Ry
Me,CO (98:2)]; [alp -3°% +4° (¢ both 1.2); both white needles, mp 80°C; 8y, ref. 5; CD [B]20s +10, +2.9,
[0]283 -4010, +4000, [6]279 -3090, +3200, [B]263 -170, +139, [6]235 -1230, +816, [6]232 -627, +281; m/z 240
(M, 34%) (Found: M, 240.1151. C;¢H;40; requires M 240.1150).

(S)- and (R)-3',4'-dimethoxyisoflavans 26a/b, resp.: ee, both >99%; yield, 85, 84%; Rr 0.62 [hexane-

CeHg-MexCO (6:2:2)]; [a]p +1° -6° (¢ both 1.03); both white needles, mp 69°C; 8, ref. 5; CD [0]a9s -86,

832; m/z 270 (M' 68%) (Found: M, 270.1255. C;7H;50; requires M 270.1255).
(S)- and (R)-2',4'-dimethoxyisoflavans 27a/b, resp.: ee, both >99%; yield, 70, 75%; R 0.75 [hexane-

I Ma. N 769N Tl 2140 1707210 1 02) hath whita naadlag e 7800 S .af &0 AT 1o
Celig- MU (Ui4ic)), (Ujp 714, -1/ (€ 1.U, 1.U5); 00Ul Wiii€ neeaies, mp /5 L] Oy, I€L, 5; L |Tj9s5 -
37, -75, [0]ass -2770, +2990, [6]272 +2060, -2230, [8]245 -94, -39, [6]237 -2610, +52200, [0]228 -394, +251;

m/z 270 (M", 33%) (Found: M, 270.1255. C,7H;50; requires M 270.1256).

3-H, m), 2.95-2.88 (4-CH,, m); CD [8]312 -37, 0, [0]as2 -2590,
8]232 -390, -460; m/z 270 (M", 60%) (Found: M', 270.1252.

><
2
o
o
N
=
w
‘:/
b)
o
k\)
bJ
D—-‘
F—l "\

C
(S)- and (R)-7,2'-dimethoxyisoflavans 29a/b, resp.: ee, both >99%; yield, 90, 83%; Rr 0.28 [hexane-
); [alp +1°% -4° (¢ 1.05, 1.0); both white needles, mp 80°C (lit.2%, 81°C); &y, 7.27-7.20 (1xAr-

T— N O £ 1YY 1 L Do

, 3=2.0, 8.5 Hz], 6.98 [

YT AN 3 //nn/n A aryor

dd 5-H(A), d, J=8.0 Hz], 6.96-6.87 (2xAr-H, m), 6.47 [6-
42 [8-H(A), d, J=2.5 Hz], 4.34 (2-H,,, ddd, J=2.0, 3.5, 10.5 Hz), 4.04 (2-H,,, dd,
.76 (2xOMe, each s), 3.71-3.59 (3-H, m), 3.00 (4-H,,, ddd, J=1.5, 10.5, 15.5 Hz),

! Himethovvicn 1 Puesp ’2{} /0; RF 0.34
[hexane-Me;CO (9:1)]; [aJp +9°, -12° (¢ 0.98, 1.0); both white needles, mp 63°C (lit.>”, 61°C); &y, 7.01,

6.97 [5-H(A)/6-H(B), both d, J=8.5 Hz], 6.49-6.40 (4xAr-H, m), 4.30 (2-H,,, ddd, J=2.0, 3.0, 10.0 Hz), 3.99
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(2-H,,, dd, J=10.0, 10.0 Hz), 3.81, 3.79, 3.76 (3xOMe, each s), 3.61-3.51 (3-H, m), 2.97 (4-H,,, ddd, J=1.5,
0 , 2.86 (4-H,, ddd, J=2.0, 5.5, 16.0 Hz); CD [B]00 -78, +21, [6]28s -4780, +3310, [0]274 +17,
+35, [Blass +570, -310, [B)ss +130, -84, [0]237 +12800, -6290, [6]230 +650, +100; m/z 300 M, 34%)
(Found: M, 300.1361. Calculated for Cy3H2004, M 300.1362).
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