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Abstract The reduction of isoflavan-4- nés (3-pheny'-chrontan-4-ones) by nuc- 
le piiillc hydrides (sodium borohydrtde, lithium alumiaum Iri-tert-butoxyhydride. lithium 
Irl-sec-butylborohydride), leads to mixtures of its- and trons-diasiereoisomers of iso- 
flavan-4-ols. Tiieir reduction with electrophilic hydrides (borane-teirahydrofurin. bls- 
terl-buiylthioettune diborane (BfED) or 9-boiabicyclo|3,3.1 j-nonane (9-BBN) is ste
reoselective and forms cis diastereisomers wiih excellent yields. The hydroboration 
followed by alkaline hydroperoxide oxidation of 3 phenyl-4-hydroxy-toumarins is also < 
a stereoselective route to trans diastereoisomers of lsoflavan-4-ols.

Introduction

Isoflavonolds constitute an homogenous group of naturally occuring 
oxygen heterocyclic compounds and their biosynthesis is elaborated from 
a C։C;։C, common precursor to flavonoids [l[. They behave as Phyto
alexins and are capable to inhibit the growth of parasites and the en
zymes involved in parasitic reactions [2 9]. Furthermore, isoflavone։ pre
sent hormonal receptor binding affinity [10 14] and isoflavanes or iso- 
flavenes anti-rhinovirus activity |15|.

During the course of an ongoing program in relation with the study 
of the potential biological properties of lsoflavan-4-ols, we were looking 
for convenient preparation routes of the^e derivatives. An extensive survey 
of the literature showed the lack of interesting stereoselective methods 
for their preparation. The reduction of isoflavones with sodium boro- 
hydride [16-18], the catalytic hydrogenation or the application of the 
MEERWEIN-PONDORF-VERLEY method to isoflavan-l-ones showed the 
lack of their stereoselectivity «nd the formation of mixtures of cis and 
trans derivatives [19, 20]. Although the preparation of trans isoflavan- 
4-ols is reported, it involves a number of steps and give low overall 
yields (20).

Our needs for large amounts of cis and trans lsoflavan-4-ols and 
the lack of availability of simple and easy stereoselective methods led 
us to the systematic investigations of the following routes:

—reduction of isoflavan-4-ones by nucleophilic hydrides: sodium 
borohydride and further lithium aluminum trl-tert-butoxyhydrlde and 
lithium trl-sec-butylborohydride, in order to study the influence of the 
steric hindrance of these reducing agents,

Au Ihor for correspondance and reprint».
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—reduction of isoflavan-4-ones with electrophilic hydrides with the 
same objectives borane-tetrahydrofuran complex, bis-tert-butylthioethane 
dlborane (BTED) and 9-bora-bi ■yclo-[3,3,l]-nonane (9-BBN).

hydroboration followed by hydroperoxide oxidation [22, 23] of 
3-phenyi-4 hydroxy- oumarins according to previous known results in 
his field |27-33j.

The stereochemistry of iscflavan-4-ols was already established. The 
ci՝, diastereoisomers present an equatorial 3-phcnyl and an axial 4-hyd- 
roxyl groups JH3(.ix), 114 (eq) 2.9-3 0 Hz, while the trans Isoilavan- 
4-ols present a 3-phenyl equatorial and a 4-hydroxyl equatorial groups: 
JH3(ax), H4 (a. ) = 7.9—8.0 Hz |I8-2O|,

Results

I. Reduction of isoflavan-4-tnes by nucleophilic hydrides

The reduction of the isoflavan-4-ones la-d performed with sodium 
borohydride led in all cases to mixtures of cis and trans diastereoiso
mers of isoflavan 4-ols: a set of cis 3a-d and another major trans la d 
derivatives (scheme 1) and confirmed the previously obtained results 
with this reducing agent 118]. The use of the sterlcally hindered hyd
rides lithium aluminum trl-tert-butoxyhydride and lithium tri-sec-butyl- 
borohydride improved the stereoselectivity and higher amounts of trans 
diastereoisomers were obtained (table 1).

Table 1

Iso lavan-4-ones Reducing agent ՝7o c/s-lso
I lavan- 4-ols

% trans 1 o- 
llavan-4-ols

sollavan-4 one
NaBH, 
Li(t-BuO)3AII 1

3a 42 4a 58
3a 34 4a 66

NaBH, 3b 44 4b 56
’-meihoxylso la\an-4 o.ie Ll(t-BuO)3AlH 3b 33 4b 67

Li|( H(CH3)C։H ,]3BH 3b 37 4b 63

I'-d In՛ ethoxy Iso lavan-4-one NaBH, 3c >3 4c 57
Ll(t-BuO)3AlH 3c 34 4c 66

.3'.4' tr;m ethoxy tsoflavan-4-one NaBH, 3d 36 4d 64
LI(t-BuO)3AIH 3d 32 4d 68
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2. Reduction of isoflavan-4-ones by electrophilic hydrides

The lack of stereoselectivity of the reduction of lsoflavan-4-ones bv 
nucleophilic hydrides led us to the investigation of their reduction with 
electrophilic hydrides: borane tetrahydrofuran complex, bls-tert-butyllhfo- 
ethane diborane (BTED) and the sterically hindered 9-bora-blcyclo-[3,3,l|- 
nonane (9-BBiN)-

The reactions performed in anhydrous tetrahvdrofuran led to the 
corresponding cis diastereoisomers of is՛ flavan-4-ols 3a-d with excellent 
yields (scheme 2).

Discussion

Various transition state models and rules have been already reported 
in order to explain and predict the reduction of chiral carbonyl compounds 
by nucleophilic and electrophilic hydrides [34—41].

Reductions of isoflavanones by nucleophilic hydrides

In the case of isoflavan-4-ones (3-phenyl-chroman-4-ones) the phenyl 
group is most probably in the equatorial thermodynamically more stable 
conformation. Taking into consideration the influence of the steric effects 
of the middle (M) and the large (L) phenyl groups thd attack of the 
carbonyl by the nucleophilic hydride H՜ should be done from the leas 
hindered and antiparallel face to the phenyl group (L) [35- 40). These 
conditions would be in lavour of an attack from the face (1) Instead of 
the face (2), leading to higher proportions of cis diastereoisomers 
(scheme 3). Examination of Table 1 shows however different results 
from those expected and suggest that the transition state of the reacting 
isoflavan-4 one is an equilibrium of two conformers with the phenyl group 
in axial or equatorial position with different reduction rates for each 
conformer, leading to the formation of the ciaskreomerlc mixtire.
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Reductions of isoflavan-4-ones by electrophilic hydrides

In the case of electrophilic hydrides a model applicable to ethylenic 
compounds was already proposed [40].

It is important to note that reductions performed with any of the 
electrophilic hydrides borane-tetrahydrofuran complex, BTED, which ge
nerates BH3- and 9-BBN are stereoselective and lead only to cis dias
tereoisomers. The scheme 4 gives an interpretation to these reductions 
of isoflavanones with an anti-CRAM already proposed reduction scheme 
(40] (scheme 4).

3-Hydroboralion oxidation of 3-pheny ֊ >hydroxy coumarins

The hydroboration followed by alkaline hydroperoxide oxidation 
[22, 23] of coumarins and 4-hydroxycoumarins either substituted or not 
on positions 3 constitutes a previously developed general synthetic route 
[27—32] to the corresponding cbroman-3-c Is or 4-ols. It was the refore 
Interesting to know the stereoselectivity of this reaction in the case of a 
set of substituted 3-phenyl-4-hydroxy-coumarins which are more easily 
available derivatives than isoflavan-4-or.es [24—26]. indeed, the appli
cation of this reaction to the 4-hydro?:՝, c< umarins 2a-d led to the cor
responding expected isoflavanols and only the /ra/rs-diasterecisomcrs 
4a-d were isolated (scheme 5).

This reaction is therefore a facile diastereoselectivë route to /ra/ts-lsofla- 
van-4-ols.

The stereoselectivity of this reaction can be interpreted according to 
the scheme 6 with the formation of 3-phenyl-211-1-benzopyran interme
diate during the last step.

The steric hindrance brought by the 3-pl.enyl group is important 
and explains the stereoselectivity of the preparation of travzs-isoflavan" 
-4-ols.

XiiMi-meckHii JRypnàJi ÀpMeHilH, XLIX, 1—3—7
or



Conclusion

This study leads to the following conceuslms:
—the reduction of substituted isoflavan-4-ones by various nucleo

philic hydrides shows the absence of stereoselectivity of these reactions. 
However the sterically hindered hydrides improve this stereoselectivity, 

—the reduction of isoflavanones by electrophilic hydrides are always 
stereoselective and lead exclusively to the formation of the czs-diaste- 
reoisomers with excellent yields,

—finally, the hydroboration followed by oxidation of 3-phenyl-4- 
hydroxy-caumarins offers an excellent diasterer selective route to trans- 
isollavan-4-ols.

Experimental

Infrared spectra are recorded on a Perkin Elmer 117 spectrometer. 
The 'H NMR spectra are recorded in CDCI3 solutions on Varian T60 cr 
Broker AC200 spectrometers. Chemical shifts 3 (ppm) are taken in com
parison to TMS used as internal siandard. Melling points are uncorrected.

The isoflavan-4-ones (3 phenyl-chronian-4-ones) are prepared ac
cording to described methods [42 -43].

The determination of the percentages of the diastereoisomers is 
achieved by high pressure liquid chromatography (HPLC) using a Waters 
chromatograph, UV detection and a silica C18 grafted column.

The diastereoisomers were always separated by column chromato
graphy over silica gel. Their, structure was established by elemental ana
lysis, Infrared and 'H NMR spectroscopy.
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The borane-THF; complex and 9-bora-bicyclo-[3,3,1 )-nonane (9-BBN) 
are commercially available from Aldrich. The bls-tert-butylthioethane dl- 
borane (BTED) is a gift from EXPANSIA.

For hydroborations all glass équipement is dryed at 100° in an oven 
prior to their use. Anhydrous tetrahydrofuran Is obtained by distillation 
over benzophenone ketyl.

I. Reduction of isoflavan-4-ones (3-phenyl-chroman-4-ones) 
by nucleophilic hydrides

1.1. «eductions with sodium bort.hydride

*!soflavan-4-ols cis 3a and trans 3b (,eneral method). In a 
100 ml double necked round bottom flask provided by a magnetic 
stirring bar lsoflavan-4-one (0.224 g, 1,0 mmol) is dissolved in a CO ml 
of methanol-THF (8 2) mixture. To this solution sodium bon.hydride 
(0,076 g, 2,0 mmol) is added in small portions at room temperature unde r 
stirring (the progress of the reaction Is monitored by TLC). After 3 hours 
5 ml of cold water are added and the sqivent evaporated. 1’he residue 
Is then extracted by Et։O (3 <50 ml portion.՝). Tae et'ieral extracts are 
washed with water untill neutrality, dried ovei sodium suitale, filtered and 
evaporated. The residue ,0,226 g) is dissolved in acetonitriie (5 ml) and 
the percentage of cis and Zrnns-diastereoison.ers was determined by in
jection of 10 [xZ by HPLC. The remaining solution was evaporated and 
the residue was used for the separation of the diastereoisomers by co
lumn chromatography over silica gel (solvent chloroforrn-methanol: 9;1). 
Two compounds are separated lor each leaction: (°/0 yield for each dias
tereoisomer by HPLC, weight aft.-r separi-. ;uu by colLinn chromatogiaphy, 
in. p. , 'H NMR spectroscopy).

Isoflavan-'i-ol cis 3a: (4_n.'o, 0,92 g), 75'; (0,0,1 g); 'H RMN: 
1,85 (d, 1H, OH), 3,18 (ex, 111, H-3 , 4,35 (m, 211, 11-2), 4,6 (d, HI, 
H-4, J 3,4֊ 2.9 Hz), 6.9—7.6 (m, 911, arom.) and

lsoflavan-4-ol trans 4a: (58%, 0,126 g), 98°, 'H RMN: 1.97 (d, 
1H, OH), 3.2 (sex, !H, H-3), 4.32 (m, 2H, H-2), 4.92 (d, 1H, H-4, 
J 3.4=8.1 Hz), 6.85—7.5 (m, 9H, arom.).

The application of the general method to the other isoflavan-4-ones 
using the same molar ratio of reacting agents led to the following de
rivatives:

*7֊Methojcy-Isoflaiian-4-ol cis 3b: (44",(> 0 101 {.) 144՝, ’H RA’.N: 
.7 (d, 1H, OH), 3.26 (six, 1H. H-3), 3.79 (s, 3H, OCH3), 4,46 (m, 2H, 
1-2), 4.64 (d, 1H, H-4), J 3.4-3.0 Hz) 6.4—7 4 (in, 8H, arom.) and

7-Metlioxy-Isojlavan-4֊ol trans 4b: (v6ft/o- 0.137 g), 135 , 'H RMN: 
.78 (d, 1H, OH), 3.09 (sex; 1H, H-3), 3 78 (s, 3H, OCHS), 4.23 (m, 
H, H-2), 4.88 (d, 1H, H-4, J 3.4=7.4 Hz), 6.4-7.45 (m, 8H, arom.).
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*7,4'-Dimetho ■ ՛, suj...:- ■- -o. >■ ■ ՝ <. (4o' ■ .i - g). 1 44 ,'h R AW; 
1.83 (d, IH, OH). 3.28 (sex. IH. H-3), 3.8^ (s, 6H, (OCH,)S, 4.47 (m. 
2H, H-2), 4.60(d, IH. H-4. J 3,4=2.9 Hz), 6.5 7.45 (m, 7H, arom.) and

7, I'-Dimethoxy lsofl.ivan-4-cl trans 4c (57%, 6155 g), 123 
'H F.-'N: 1.83 (d, IH. OH), 3.28 (sex, IH, H-3). 3.80 (s. 6H, (OCH,)։). 
4.47 (m, 2H, H-2), 4 60 ^d. 1:1, H-4. J 3,4=2,9 Hz\ 6.5—7.45 (m, 7H, 
arom.).

*73 '■f'-trimetfioxy-lsojlavan-4-ol cis 3d: (36%, 0 103 g), 130°, 
'H RMN:'1,68 (-1. IH, OH), 3.24 (sex, IH. H-3), 3.85 (s. 9H, (OCH։)։). 
4.45 (m, 2H, H-2). 4.62 (d, 1(1, H-4; J 3,4 = 3,0 Hz), 6.4—7.3 (tn, 6H, 
arom.) and

7,3' ,4 -triniethoxy-lsafIavaji-4-ol irons Id: F 150 (64' 0 0,202 g); 
'H RAIN: 1,80 (d, IH, OH). 3.17 (sex, IH. H-3), 3.83 (s. 6H, (OCH3)։), 
4.29 (m, 2H. H-2), 4.87 (d, IH, H-4, J 3.4= 2,9Hz), 6.48-7.42 (m, 6H, 
arom.),

1.2. Reductions with Lithium al imlnum tri-‘.ert-butoxyhydride

*lsoflavan-4-ols cis 3a and trans Za (general method). In a 250 mZ 
double necked round bottom flask, provided by a magnetic stirring bar 
and a calcium chloride dryin ■; tube, 3-phenyl-chroman-4-one (0.224 g, 
I.Q mmol) is dissolved lu dry THF (IGO/n/) and the solution cooled in an 
ice-water bath. A solution of lithium aluminum tri-tert-but ixyhydride 
(10 ml, 10 mmol) Is added dropv^ise under stirring (IH). Alter the end 
of the reaction (contruled by TLC), a 5“ (, hydrochloric acid solution 
(10 ml) is added in small portions. The two phases are separated in a 
funnel and the aqueous layer extracted with Et,0 (3 .50 ml portions). 
The mixed organic extracts are then washed with sat. aq. NaCI to 
neutrality and dried (N'a2SO։), filtered and evaporated. The residue is 
treated by the usual manner by 11P1.C and column chromatography. Two 
diastereoisomers are separated: lsoflavan-4-ols cis (3-phenyl-chroman 4- 
ol) 3a (35%, 0.071 g) and Isoflavan-4-ol Irans (3-phenyl-chroman-4-ol) 
4a (16%, 0.14 g).

The application of the general method to the other isoflavan-4-ones 
2b, 2c and 2d using the same molar ratio of reacting agents led to the 
following derivatives:

*3-phenyl-7-inethoxy-chroman-4-ol cis 3b (33" 0, 0.08 g) and 3-phe- 
nyl-7-methoxy-chrornan-4-ol trans 4b (67" 0, 0.165 g);

*3-(4-methoxyphenyi)-7-inethoxy chroman-4-cl cis 3c: 144"; (34%, 
0.09 g) 3-(4-niethoxyphenyl)-7-methoxy-ehroman-4-ol trans 4c: 123 ; 
(66%. 0.179 g);

*3(3,4-dimethoxyphenyl)-7-methoxy-chroman-4-ol cis 3d (32"/0, 
0.90 g) and 3-(3,4-dimethoxvphenyl)-7 inethoxv-chronian-4-ol trans 4d 
(68%, 0.191 g).
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2. Reduction of fsoflavan-4 ones (3-pbenyl chroman-4-ores) 
by e’ectrophilic hydrides

i _ 2.1. Borane-tetrahydrofmane

*lzoflavan-4 ol ci- 3a (general method). To a nitrogen flushed 
100 ml three necked round-bottom flask, fitted with a magnetic stirring 
bar and a reflux conten-er topped with a connecting tube leading to a 
mercury bubbler, a borane-tetrahydrofuran solution (40 ml, 40 mmol) is 
added dropwise with a syringe via a septurn ineet. ta a cooled solution 
(0-5 C) of 3-phenyl-chroman-4-one (0,5 mmol, 0.112g-) dissolved In 
dry THF (100 ml). The reaction is 1ft to come to r. t. while stirring is 
continued till the end of the reaction (1H). The excess of hydride is des
troyed by careful addition of cold water drops followed by a 5° 0 aqueous 
hydrochloric acid (10 ml).

The two phases are separated in a funnel and the aqueous layer 
extracted with Et,0 (3 30 ml portions).

The mixed organic extracts are then washed with sat. aq. NaCl to 
neutrality and dried (N'a7SO4), filtered and evaporated, The remaining 
product is pure 3-phenyl-chioma՛ -4 3 cis 3л: yield 0,106 g (98°n).

The application of the g.-m ral method to the other isofl ivarj-4-ones 
lb, 1c and Id using the sa ne molar ratio of reacting agents led to the 
following derivatives:

4 7-methoxy-.'’֊phenyl-chroman 4-ols cis 3b 0,129 g (lOO°/0);
*3-(4-niethoxyplienyl)-7-m: thoxy-chrornan-4-ol cis 3c, 0,142 g (97°;0); 
*3-(3,4-dimethoxvphenyl)-7-methoxy-chroman-4-ol cis 3d, 0,132 g 

(98»/,).

2.2. Bis-tert-buty’thioethane dib тале (BTED)

*7-inelhoxy-isofl.rv.in-4-ol cis 3b (general method). To a nitrogen 
flushed 100 ml three ne ked rou-id-lol am ih k, lilted with a magnetic 
stirring bar and a reflux condenser t pped wiih a connecting tube leading 
to a mercury bubbler, 7-nicthi՝՝.՛.-i oilaven-4-cii.j (0 234 , 1,0 mmol) is 
dissolved in anhydrous THF (10) ml) and the mixture cooled (0—5е). 
Bis-tert-butylthio-ethane diborane (0,154 ՛, 0.658 mmol) is added in 
small portions. The react! n г left to ; ome to r. t., while stirring is 
continued till the end of the reaction The excess of hydride is 
destroyed by careful addition < i cold water drops followed by a 5% 
aqueous hydrochloric acid (10 ini).

The two phases are separated in funnel and the aqueous layer 
extracted with Et.,0 (3 .50 ml portions).

The mixed organic extracts are then v ashed with sat. aq. NaCl to 
neutrality and dried (Na2SO։), filtered and evaporated. The remaining 
product is pure 7-methoxv-3-phenyl-chroinan-4-ol cis 3b.

The application of the general method to the other is ilavan-4-ones 
lb, 1c and Id using the same molar ratio oi reacting agents led to the 
following cis derivatives:
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lsoflavan-4ols cis 3a, 7.4'-dlmethoxy*lsoHavan-4-ol cis 3c .and 3- 
(3,4-dimethoxyphenyl)-7-methoxy-chroman-4-ol cis. (7,3,4'-trlmetoxy-iso- 
flavan-4-ol cis (7,3,4'-trimethoxy-isoflavan-4-ol cis) 3d, with yields up to 
97-98%.

2.3. 9-Bora-bicyclo-|3,3, J]-nonane (9-BBN)

These reactions were performed according to a standard procedure 
(44). The yields in cis isoflavanols are also within tlie range of 95֊ 96% .

3. Hydroboration of 3-phenyl-4-hydroxy-coumarins 2a-d

*Isoflatoan,--4-ol trans 4a (general method). To a nitrogen flushed 
250 ml double necked round-bottom flask, fitted with a magnetic stirring 
bar and a reflux condenser topped with a connecting tube leading to a 
mercurv bubbler 3-phenyl-4-hydroxy-coumarine 2a (38 g, 10.0 mmol) Is 
dissolved in anhydrous THF (100 ml) and the mixture cooled (0 - 5 
A borane—THF solution (36.6 ml. 44 mmol) is added dropwise, with a 
syringe via a septum inlet. The reaction Is heated overnight (35°) 
while stirring is continued. The next day, the reaction mixture is cooled 
(0—5°) and the excess of hydride Is destroyed by careful addition of 
cold water drops. The oxidation is performed by the slow addition 
of a 10% sodium hydroxide solution (24 mi) and of a 10%, hydrogen 
peroxide solution (24 ml). The stirring is continued during (2H) after 
which the mixture is saturated by addition of potassium carbonate. The 
organic phase is separated and the aqueous phase extracted with Et։O 
(4 ' 50 ml portions). The mixed organic extracts are then washed with 
sat aq. NaCl to neutrality and dried (NasSC\), fil ered and evaporated. 
The remaining product is purified by Column chromatography over silica 
gel and gave Isoflavanol trans 4a, 1,11 g (54%). mp: 98’ (benzene — 
hexane).

The application of the general method to the other 3-phenyl-4- 
hvdmxy-coumarins 2b. 2c and 21 using the same reaction conditions 
and molar ratios of rea ting »gents led ֊o the following trans derivatives: 

7-mcthoxy-is iflava >■ I >1 ir.irrs 5), 1 33 ;՛ (52%), m. p. 135 (ben- 
zciie-hcxnni).

7 4'-dlmetho.՝ y-|foflav.:n-4-ol tr its 4 ՝. 1.60 g (56°՛,,). rn. p. 129— 
131 frenzene-hexane).

7.3 , I՜ ’rlmeth ՛՛:v • isofla .՛ i - I trass 4d. 1.32 g (42%), m. p. 
150 152 ( iei z..•iic-,’.ex.n ).ԻԶՈՖԼԱՎԱՆ-4-0ԼԵՐԻ (3-ՖԵՆԻ1,ԽՐՈՄԱՆ-4-(ԱԵՐԻ) ՍՏԱՑՄԱՆ ՏԱՐՐԵՐ ԵՂԱՆԱԿՆԵՐԻ ԴԻԱՍՏԵՐԵՈԸՆՏՐՈՂԱԿԱՆՈԻԹՅՈԻՆք)

ՀԵՆՐ1' ai'Wl I. (>. 11էւՐ<հ '11>Ր'|Ւ1ԼՇՍ.ՐՏՍ.Ն

1,ղոֆլավան-4-Օ[երի (3-ֆեն ի[խ րոմ ան֊4 ֊օլերքւ) ւ/1> բա կ ան ւ/ն ո < մ բ նուկ~ 
լեոֆիլ հիղրիդներով (նւստբ/ւոլմի բոբհ[՛՛}(’/'դ, /ի թխոմ . ա Ա1ոմ ինիոււէ եո- 
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ե բ ր ո բ ղա յին - րո I տ ո pu ի Հ ի ղբ /> դ, յիթիոլմի ե ո֊ երկրորղսւյին բ ո լտ ի լբորհի դր ի դ) 
բերում I, իղ ոֆյ ավանն ե բ-4 ~ Ալեր ի g ի и ֊ և տր ան и ֊ ղի ա и տ եր ե ո ի զո մ ե րն ե ր ի 
քսաոնոէրղի տոաջացմանր: Նրանց վերականղնումը կլեկսւրոֆիլ հիդրիղներով 
[ րո բան-տ ետբահի դրոֆոէ բան, րիս-եբրորղային բոլտիլոէթիլդիբորան կամ 9֊ 
բ ո բան ր/: g իկ / ո [3,3,1 / ՛Սոնան ) տարածականորեն ընտրողական է ե բարձր 
եքըերով բերում է g ի и ֊ ղ ի ա и տ ե ր ե ո ի զո մ երն եր ի առաջացմանը: 3 ֊ ֆ են ի լ-4 - օբ ֊ 
սիկումարինների հ ի ղր ո բո ր ա g ում ր ե ղրան հաջորղող հիմնային հիղրոպե֊ 
րօրսիդներով о բ и ի ղա g ո ւմ բ նույնպես ղի ա и տ ե բ ե и ի զո մ ե ր ֊ի դոֆ> յա վան֊4 ֊օ լե ֊ 
բի տա րած րն տրո ղա կան սա ա ցմ ան եղանակ I:

ДИАСТЕРЕОИЗБИРАТЕЛЬНОСТЬ РАЗЛИЧНЫХ СПОСОБОВ 
ПОЛУЧЕНИЯ ИЗОФЛАВА11-4-ОЛОВ(3-ФЕНИЛХРОМАН-4ОЛОВ)

ГЕНРИ ЧИДИАК и Б. СЕРЖ КИРКИАШАРЯН

Восстановление нвофлайан-4-олоВ' i Зфеиилхроман-4-олов) нуклео' 
фильными гидридами (натрия боргидрид, литнй-алюминий-тритрет-бу- 
токсигидрид, литий три иторич.-бутилборгидрид) приводит к смеси цис- 
и транс диастереоизомеров изофлаван-4-олов. Их восстановление элек
трофильными гидридами (боран—ТГФ, бис-трет-бутилоэтан диборач 
или 9-борабиникло[3,3,11нонан)стереоизбирательно и привозит к обра
зованию цис-диастереоизомеров с хорошими выходами.

Гидроборирование с последующим окислением щелочной гидро
окисью 3-фенил-4-оксикума|ринов также является стереоселективным 
методом синтеза диастереоизомеров изофлаван-4-олов.
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