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A number of O-alkyvlated and N-alkvlated flavones have
recently been prepared to unprove the biochemical and
pharmacological properties of naturally occurring flavones.'
In particular O-carboxyalkylated flavones have attracted
high nterest not only for their interesting bioactivities. but
also as valuable intermediates for further svnthetic elabo-
ration of flavone derivatives.’ In order to allow structure-
activity relationship studies and to find carboxvalkvlated
flavones with improved biological activities. asvimetric
syntheses of those compounds should be emphasized. In our
continuing investigation on the stereoselective preparation
of alkylated flavonoids and their activity studies.? we have
attempted to synthesize highly enanticenriched O-carboxy-
alkvlated and MN-carboxyalkvlated flavones. Herein, we
report our efforts to svnthesize N-carboxvalkvlated and O-
carboxvalkvlated flavones by stereoselective nucleophilic
substitution of a-haloacetates mediated by diacetone-D-
glucose (DAQG).

Diacetone-D-glucose-mediated asymumetric nucleophilic
substitution of «-bromoacetates has recently been developed
i our laboratory for stereoselective preparation of a~amino-
acid derivatives.” The chiral information of D-glucose is
transferred to the substitution at o~halo carbon center via
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dynamic kinetic resolution (DKR) n the nucleophilic sub-
stitution with anune nucleophiles. In the presence of TBAI
and DIEA. the arbromoacetate undergoes rapid epimerization
and (aR)-epimer reacts with a nucleophile preferentially.
The successful results on dynamic resolution of diacetone-
D-glucose m-bromoacetates prompt us to extend the metho-
dology to asymmetric svntheses of N-carboxyalkylated
aminoflavones. As shown in Scheme 1, treatment of two
diastereomeric mixture (1:1) of a-bromo-a-phenylacetate 1
with 6-aminoflavone (1.2 equiv) in the presence of TBAI
(tetrabutylammonium iodide. 1.0 equiv) and DIEA (diiso-
propylethylamime. 1.0 equiv) for 20 h provided the sub-
stitution product 2 in 87% vield with 99:1 diastereomeric
ratio (dr. a8 aR).” The observed dr and vield of the product
2 suggest that the a-bromo stereogenic center is configu-
rationally labile with respect to the rate of substitution and
two diastereomers of 1 are dynamically resolved under the
reaction condition. Subsequent removal of the chiral
auxihiary with EtOH and p-toluenesulfonic acid gave L-
phenylglycine-flavone conjugate 3 m 43% vield with 99:1
enantiomeric ratio {er).

In order to assess the effect of leaving group, TBAI and
DIEA on vield and stereoselectivity, a series of reactions

Table 1.
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(@RS)1 (X = Br) (2S)-2 (R = DAG)

(aRS)-4 (X = Cl)

Entrv X  Substitution Condition” Yield® (%) Dr‘ (aS:aR)
1 Br TBAI 71 99:1
2 Br DIEA 56 97:3
3 Br none 24 96:4
4 Cl TBAI, DIEA 87 95:5
5 Cl TBAI 64 95:5
6 Cl DIEA 29 94:6
7 Cl nomne 8 84:16

“The substitutions were carried out for 20 h at rt. “Isolated vields. ‘Drs
were determined by 'TH-NMR.
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was examined as shown in Table 1. All reactions in Table |
were carried out in CH-Cl: since none of other solvents
explored gave better selectivities than CH:Cl.. Compared to
the reaction of 1 in Scheme 1, almost same stereoselectivity
was observed in the absence of DIEA. while nuld drop in
stereoselectivity (97:3 dr) with lower vield (56% vield) was
observed in the absence of TBAI (entnies land 2) We
speculate that the lowering of dr and vield in the absence of
TBAI probably results from the slower epimenzation of «-
bromoacetate 1.7 In addition, the result in entry 3 suggests
that the presence of both TBAI and DIEA 1s crucial for the
rate acceleration of the substitution. When «-chloroacetate 4
was treated with 6-aminoflavone in the presence of both
TBAI and DIEA, the substitution provided 2 in 87% vield
with lower diastereoselectivity (955 dr) compared to the
reactions of «-bromoacetate 1. (entry 4) The reaction of «-
chloroacetate 4 in the absence of DIEA gave the substitution
product 2 with almost same stereoselectivity. (93:3 dr, entrv
5) In the absence of TBAI, however, mild drop of selectivity
was observed and the rate of the substitution was sub-
stantially decreased to provide 3 in 29% vield after 20 h
stirring at room temperature. (entrv 6) The substitution of «-
chloroacetate 4 was very slow in the absence of both TBAI
and DIEA to provide 2 in 8% vield with 84:16 dr and most
of unconverted a-chloroacetate 4 was recovered.

The successful results on dynamic resolution of «-halo- -
phenvlacetate 1 with aminoflavone led us to examine the
methodology for asvmmetric syntheses of O-carboxyalkvlated
flavones. Initial studies were carried out with («RS)-1 and 6-
hyvdroxyflavone as shown i Table 2. Treatment of (RS)-1
(56:44 dr) with 6-hydroxyflavone (1.0 equiv) and potassium
carbonate (K-CQs, 1.0 equiv) imn DMF for 5 h provided S in
83% vield with 75:25 dr and following removal of chiral
auxiliary gave methyl ester 6 with 73:25 er. (entry 1) The use
of Cs2CO; as a base n MeCN gave lower stereoselectivity as
shown in entry 2. In an effort to reduce the risk of the
epimerization after the substitution by a base. we examined
the reaction at lower temperatures. However. the reactions at
0 °C and -13 °C produced O-arboxyalkylated flavone §
with same dr of 60:40. (entry 3) When a-chloroacetate 4
was treated with 6-hydroxyflavone and K»CO; in DMEF, the
substitution provided 5§ in 67% vield with lower diastereo-
selectivity (67:33 dr) compared to the reaction of a-bromo-
acetate 1 under the analogous condition. (entry 4) We previ-
ously proposed that the origin of the high diastereoselec-
tivity in the reactions of amine nucleophiles is due essen-
tially to the formation of an intermolecular hydrogen bond
that facilitates delivery of the nucleophile * The low selec-
tivities observed in the reactions of the metallated flavon-
oxide nucleophiles shown in Table 2 might be attributed to
their incapability for the hyvdrogen bonding interaction.

The scope of the observed dynamic kinetic resolution has
been examined with various amino- and hydroxyflavone
nucleophiles and c-bromo-c-methylacetate 7. As shown in
Table 3. entry |, treatment of the diastereomeric mixture of 1
with 7-aminoflavone (1.2 equiv). TBAI (1.0 equiv) and
DIEA (1.0 equiv) in CH-Cl: for 20 h at room temperature
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(aS)-5 (R = DAG)
(0.S)-6 (R = Me)

6-hydroxy
flavone

_ e o Yield® (%) Dr
Entry Y  Substimtuon Condition of 5 (aS-aR)
1 Br K:CO;, DME 83 75:25
2 Br Cs:COs, MeCN 82 60.40
3 Br 0 °C, Cs:C0O;, MeCN 68 60:40
4 Cl K-CO;, DMF 67 67:33

“The substitutions were carried out for 5 h. *Isolated vields. “Drs were
determined by "H-NMR.
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“Isolated yields. ’Drs were determined by 'H-NMR.

gave 8 m 46% vield with 93:3 dr. Encouraged by the high
asymmetric induction m the reactions of a-bromo-a-
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phenvlacetate 1, we examined the nucleophilic substitution
of a-bromo-«-methylacetate 7 as shown in entry 2. When 7
was treated with 6-aminoflavone, TBAI and DIEA in DMF
for 48 h, the reaction gave L-alanine-flavone conjugate 9
with 99:1 dr as shown i entry 2. As expected. however.
substitutions of 1 and 7 with 6- or 7-hvdroxyflavone nucleo-
philes gave much lower selectivities as shown in entries 3-6.
When -bromoacetates 1 and 7 were treated with 7-
hyvdroxyflavone and K-COs in DMF for 3 h. the substitutions
provided 10 and 11 with 61:39 dr and 67:33 dr. respectively.
(entmes 3 and 4) In the reaction of a-bromo-&-methylacetate
7 with 6-hydroxyflavone, NaH i MeCN gave better selec-
tivity than K-:COs in DMF as shown in entries 3 and 6.

Our next concern was to exanune the reactivity and the
stereocontrolling ability of diacetone-D-allofuranose (DAA)
template for the dvnamic kinetic resolution of @-bromo-
acetate in nucleophilic substitution with an aminoflavone.
Treatment of a-bromo-a-phenylacetate 13 with 6-amino-
flavone in the presence of TBAI and DIEA gave the sub-
stitution product 14 in 77% 1solated vield with 91:9 dr
(aS:aR) as shown in Scheme 2. Diacetone-D-allose-
mediated nucleophilic substitution did give lower selectivity
compared to the diacetone-D-glucose-mediated substitution.
The (S)-configuration at a-position of 14 was assigned by
CSP-HPLC analysis of ethy] ester 3 dernived from 14. Also.
the reaction of a-bromoacetate 13 with 6-hydroxyflavone
and K-CO; in DMF took place with lower stereoselectivity
(61:39 dr).

In summary. we have developed a novel and practical
method for the asymmetric syntheses of N<carboxyalkylated
6- and 7-aminoflavones via dynamic kinetic resolution of ¢-
haloacetates using carbohvdrates as a chiral auxiliary. The
present results indicate that the stereoselectivity is signifi-
cantly influenced by epimerizing agents such as TBAI and
DIEA and the hydrogen bonding capability of the nucleo-
phile. The finding for highly asymmetric syntheses of -
Phg-flavone and Z-Ala-flavone conjugates 2. 8. 9 and 14
suggests that many kinds of aminoacid-flavonoid conjugates
could be synthesized in the same way.

Experimental

General procedure for the preparation of N-carboxy-
alkylated flavones 2, 8, 9 and 14: To a solution of o-
haloacetate in CH:Cl> (or DMF) (ca. 0.1 M) at rt were added
DIEA (1.0 equiv), TBAI (1.0 equiv) and an aminoflavone
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(1.2 equiv). After the resulting reaction mixture was stirred
at rt for 20 h, the solvent was evaporated and the crude
matenal was purified by column chromatography to give the
product.

General procedure for the preparation of O-carboxy-
alkylated flavones 5 and 10-12: To a solution of a-
haloacetate in DMF (ca. 0.1 M) at rt were added a hydroxy-
flavone (1.0 equiv) and K-:COj; (1.0 equiv). After the reac-
tion mixture was stirred at rt for 5 h. the mixture was
quenched with saturated aqueous NH;Cl solution. The
resulting mixture was extracted with EtOAc twice and the
combined extracts were washed with brine. The solvent was
evaporated and the crude matenal was purified by colunn
chromatography to give the product.

(1,2:5,6-Di-O-isopropylidene- a-D-glucofuranos-3-0-yl)
2-|(4-0x0-2-phenyl-4H-chromem-6-yl)amino] phenylacetate
(2) 87% vield: 'H NMR (CDCl;. 400 MHz, major) 7.87 (m,
2H). 7.52-7.22 (m, LOH). 7.04 (m, LH). 6.73 (s. 1H), 5.44 (d.
J=36Hz IH),531(d,/=29Hz |H). 526 (d./=6.2 Hz,
LH). 5.22 (d. /= 6.2 Hz, 1H), 4.25 (m. LH). 4.17 (. 2H),
4.06 (m, LH). 3.97 (d, /= 3.6 Hz, 1H). 1.47 (s. 3H). 1.41 (d,
3H). 1.32(s. 3H), 1.19 (s. 3H). ’C NMR (CDCls. 100 MHz,
major) 178.6, 170.7, 163.2. 1503. 143.6, 1369, 132.5.
131.7, 129.5, 1294. 129.2. 1275, 1266, 1252. 121.7.
119.6, 112.9. 110.0. 107.1, 105.8, 105.3. 83.1. 80.0. 77.7.
72.8.67.8,.61.0.27.3, 27.1, 26.5. 25.6. The mixture of 2 and
p-toluenesulfonic acid (0.1 equiv) in ethanol was refluxed
for 24 h to give 3 in 43% vield. '"H NMR (CDCl:. 400 MHz)
7.86 (m, 2H), 7.53-7.22 (m, 10H). 7.00 (m. LH). 6.72 (s,
LH). 523 (d.J=6.6 Hz. 1H), 5.19 (d. J = 6.6 Hz, 1H), 4.20
(m, 2H). 1.24 (t. J = 9.6 Hz. 3H). '*C NMR (CDCls, 100
MHz) 178.7, 172.0. 163.1, 150.2, 1439. 137.6, 132.5. I31.7.
1294, 1289, 127.7. 126.6, 1252. 1219, 119.5. 107.1.
105.6, 624, 60.8, 14.5: Chiral HPLC: 99:1 er (S)-major, 83.3
min; (B)-minor, 98.7 min; (Chiralcel OD; 5% -PrOH
hexane: 0.5 mL/muin).

(1,2:5,6-Di-O-isopropylidene- a-D-glucofuranos-3-0-yl)
2-[(#4-0x0-2-phenyl-4H-chromem-6-yl)oxy|phenylacetate
(5) 83% vield: '"H NMR (CDCls. 400 MHz, major) 7.90 (m,
2H). 7.63-7.40 (m. 11H). 6.79 (s. L1H). 6.15 (d. /= 3.7 Hz.
1H). 581 (s. 1H). 535(d.J=29Hz 1H). 461 (d.J=36
Hz. 1H). 4.14-3.90 (m. 4H). 1.30 (s. 3H). 1.32 (s. 3H). 1.30
(s. 3H). 1.04 (s. 3H): “C NMR (CDCls. 100 MHz. major)
178.1, 1684, 163.8. 1549 1520, 1346, 132.2. 1298
1295, 1293, 1278, 1276, 1252, 1205, 112.7. 10946,
107.2.106.7. 105.8. 83.5. 804, 79.0. 77.6. 723, 678.27 2.
27.1. 26.5.25.3. For removal of chiral auxiliary. the mixture
of § and Et:N (15 equiv) in methanol (0.03 M) was stirred
for 2 days at rt. (46% yield) 'H NMR (CDCl;, 400 MHz)
7.92 (m. 2H). 7.61-7.40 (m. 11H), 6.79 (s. LH). 5.82 (s, 1H),
3.76 (s. 3H): Chiral HPLC: 75:235 er. (S)-major. 6.9 min: (R)-
minor. 3.6 min: (Chiralpak AD-H: 10% /-PrOH in hexane:
0.5 mL/min).

(1,2:5,6-Di-O-isopropylidene- o= D-glucofuranos-3-0-yl)
2-|(4-0x0-2-phenyl-4H-chromem-7-yl)amino |phenylacetate
(8) 46% vield: 'H NMR (CDCl;. 400 MHz. major) 7.98 (d, J
= 8.8 Hz. 1H), 7.81 (m, 2H), 7.53-7.40 (m. 8H). 6.70 (m,
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1H), 6.66 (s, LH). 6.44 (d. /=21 Hz. IH), 572 (d./=5.6
Hz, |H). 5.44 (d,/=3.6 Hz. 1H), 533 (d. /= 2.8 Hz, |H).
5.23 (d,J = 5.7 Hz, IH), 425 (m. 1H). 4.17-4.01 (i, 3H).
394 (d,J=3.6 Hz. 1H), 1.47 (s, 3H). 1.42 (d, 3H). 1.32 (s.
3H). 1.18 (s. 3H): “C NMR (CDCls, 100 MHz, major)
178.0. 170.2. 162.8, 1587, 150.7. 1364, 1324, 131.6.
129.7.129.5,129.3. 1274, 127.3. 126.5. 116.1, 113.6. 113.0.
110.0. 107.9. 105.3, 98.7. 83.1. 80.0. 77.7, 72.8, 67.8. 61.0.
273,27.1. 265,256
(1,2:5,6-Di-O-isopropylidene- - D-glucofuranos-3-0-yl)
2-[(4-0x0-2-phenyl-4H-chromem-6-¥l)amino]ethanoate
(9) 40% vield; 'H NMR (CDCl;, 400 MHz, major) 7.90 (m.
2H), 7.52 (m, 3H). 743 (d. /= 9.0 Hz, |H), 7.27 (m, LH).
7.04 (m. 1H). 6.78 (s. |H). 5.76 (d../=3.6 Hz. 1H), 5.33 (d.
J=2.6Hz, IH). 4.42-4.01 (m. 7H). 1.54 (d..J=6.8 Hz, 3H).
1.50 (s, 3H). 1.38 (d. 3H). 1.26 (s. 3H). 1.25 (s, 3H); °C
NMR (CDCls. 100 MHz, major) 178.6, 173.0. 163.3, 150.3.
144.3. 1325, 131.8, 129.4. 126.6. 125.2. 121.9, 119.7, 112.8.
109.9. 107.2. 105.5. 105.4. 83.6. 80.2. 72.8, 67.8. 53.8, 52.5.
273,27.1.26.5,25.6.19.1.
(1,2:3,6-Di-O-isopropylidene- - D-glucofuranos-3-0-yl)
2-[(4-0x0-2-phenyl-4H-chromem-7-yl)oxy]phenylacetate
(10) 86% vield; '"H NMR (CDCls. 400 MHz. major) 8.17
(m, 1H). 7.86 (m, 2H), 7.62-7.02 (m, 10H), 6.74 (s. |H).
590(d,J=36Hz IH). 583 (s, |H). 535 (d./ =28 Hz
1H), 4.42 (d. /= 3.7 Hz, 1H), 4.12-3.36 (m, 4H), 1.50 (s.
3H). 131 (s. 3H). 1.25 (s. 3H). 0.98 (s. 3H): '*C NMR
(CDCls, 100 MHz. major) 177.9, 168.1, 163.7, 161.8, 158.0.
134.4. 132.1. 130.0, 129.5. 1279, 127.5. 126.6, 119.2, 115.2.
112.9. 1097, 107.2. 1055, 103.4, 83.4, 80.3, 79.2. 77.6.
72.2,67.6.27.1,26.6.25.6,25.2.
(1,2:3,6-Di-O-isopropylidene- - D-glucofuranos-3-0-yl)
2-[(4-0x0-2-phenyl-4H-chromem-7-yljoxy]ethanoate (11)
63% vield; "H NMR (CDCls. 400 MHz, major) 8.16 (d..J =
8.6 Hz, 1H), 7.8% (m. 2H). 7.63-7.01 (m. 5H). 6.77 (s, LH).
594 (d. J=35Hz |H). 535 (d,J=28 Hz, 1H), 495 (q.
1H), 4.50 (d. /=3.6 Hz, IH), 4.14-3.80 (m. 4H). 1.71 (d,.J =
6.7 Hz. 3H). 1.51 (s. 3H). 1.32 (s. 3H). 1.30 (5. 3H). L.10 (s.
3H). *C NMR (CDCl;. 100 MHz. major) 178.0. 170.4.
163.7. 1623, 158.1.132.1. 1295, 1279. 126 6. 119.0_1149,
113.0. 1098. 108.0. 1055 1025 83.7. 804 773. 732,
7235.679.538.273.266.257.253. 18 8.
(1,2:5,6-Di-O-isopropylidene- &-D-glucofuranos-3-0-¥l)
2-[(4-0x0-2-phenyl-4H-chromem-6-yl)oxy]ethanoate (12)
99% vield: 'H NMR (CDCls. 400 MHz, major) 7.91 (m.
2H), 7.55-7.44 (m, 6H), 6.78 (s, LH). 6.14 (d, J = 3.7 Hz.
1H). 337 (d./=29Hz. 1H). 493 (q.J = 6.8 Hz. IH). 4.62
(d.J=3.7Hz. 1H). 4.22-3.98 (m. 4H). 1.69 (d. J = 6.7 Hz.
3H). 1.50 (s. 3H). 1.39 (s. 3H). 1.31 (s. 3H). 1.27 (s. 3H). °C
NMR (CDCls. 100 MHz. major) 178.1. 170.1, 163.8, 155.1.
152.0. 132.0. 1295, 126.7. 1252, 120.5. 1127, 109.6.
1072, 106.3. 1058, 1054, 83 5, 804, 77.6.73.1. 72.8. 68_1.
608. 272, 27.0. 263, 256, 18.6. For removal of chiral
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auxiliary. the mixture of 12 and Et;N (15 equiv) in methanol
(0.03M) was stured for 2 days at rt. (43% vield) Chiral
HPLC: 70:30 er. (S)-major, 24.3 min: (R)-mmor. 29.5 mun:
(Chiralpak AD-H: 20% /-PrOH m hexane; 0.5 mL/min).
(1,2:3,6-Di-O-isopropylidene- a-D-allofuranos-3-O-yl) 2-
[(3-0x0-2-phenyl-4H-chromem-6-yl)amino] phenylacetate
(14) 77% yield: '"H NMR (CDCl;, 400 MHz, major) 7.86
(m, 2H), 7.55-7.23 (m. 10H), 7.04 (m. 1H). 6.71 (s, 1H).
583 (d. /=38 Hz, lH). 5.26 (m. 2H), 4.90 (m. 1H), 4.83
(m, LH), 4.12 (m. 2H). 3.75 (dd. J = 8.7, 6.9 Hz, 1H), 3.20
(dd. J=8.5. 6.9 Hz, 1H), 1.63 (s. 3H). 1.34 (d. 3H). 1.23 (s.
3H), 1.10 (s, 3H); "*C NMR (CDCl;. 100 MHz. major) 178.6,
171.1, 163.1, 150.2. 1438. 1369, 132.5, 131.7. 129.5.
129.3,129.2.1279,126.5. 125.1, 121.8. 119.5. 113.7, 110.2,
107.1, 105.7, 104.6. 77.8, 749. 73.7,27.2.27.1,26 3. 25.7.

Acknowledgement. This work was supported by a grant
from Korea Research Foundation (KRF-2006-005-J03402).

References and Notes

1. For recent reviews on O-alkylated flavone. see: (a) Babu. K. §.;
Babu. T. H.: Srimivas, P. V; Kishore. K. H.; Murthy. U. 8. N.: Rao.
J. M. Bioorg. AMed Chem. Let. 2006, 16, 221. (b) Comte, G,
Daskiewicz. J-B.. Bavet. C.. Conseil. G Viornerv-Vanier. A..
Dumentet. C.. Pietro. A. D.: Barron. D. J Med. Chent. 2001, 44,
763. (¢) Gao. G-Y.. Li. D.-I.. Keung. W. M. J. AMed. Chent. 2001.
44. 3320.

. For recent reviews on N-alkvlated aminoflavone, see: (a) Largat.
R.. Lockhart, B.: Renard, P: Largeron. M. Bioorg. Afed Chent.
Letr. 2000. 10. 835. (b) M'Bave. G.. Martyloga. O. V.. Dupartail.
G.. Pivovarenko. V. G. J. Photochen. Photobiol, 4 2006, 184.
113. (¢) Malolanarasimhan. K.: Lai. C. C.. Kelly. . A.: Taccarino.
L.. Revnolds. D.; Young. H. A Marquez, V. E. Bioorg Aled
Chene. 2005, 13.2717.

. (a) Setnikar. 1. Ravasi. M. Natwre 1959, 183, 898, (b) Tobe. M.;
Isobe. Y. Goto. Y. Obara. F.. Tsuchiva. M.: Matsui. .. Hirota. K.
Havashi. H. Bioorg. Aed. Chem. 2000. 8. 2037, (¢) Auttiet. G
Labaied. M.. Frappier. F.. Rasoanaivo. P Grellier. P Lewin. G.
Bioorg Med Chem. Lete. 2007. 17,939,

4, (a) Kim. K.-T.: Moon. S.-H.: Yeo. E.-J.. Park, Y. §.; Han, Y.-S.;
Na. §.-Y.. Lee. N. G.. Paik. H-D. Food Sci. Biotechnol, 2006. 15.
466, (b) Kang. K. H Heo. J. H: Kim. Y. Park. Y. S. Heterocveles
2007. 71.1163.

5. (ay Kim. H. J.. Shin. E.-k.: Chang. T-v.. Kim. Y. Park. Y. S.
Tewahedron Lett. 2005, 46. 4113, (b) Kim. H. J.. Kim. Y., Choi, E.
T:Lee. M. H..:No.E. S.. Park. Y. 8. Terraliedron 2006. 62. 6303,
(¢) Kim, Y., Lee. M. H; Choi. E. T: No, E. S: Park. Y. S.
Heterocveles 2007, 71. 5.

6. In references 5a-c. we have established that (¢eS)-products were
provided in the substitution of diacetone-D-glucofuranosyl ¢~
haloacetates with various nucleophiles. The absolute configu-
rations of carboxvalkvlated flavone denvatives are provisionally
assigned by analogy.

7. (a) Shin. E.-k.. Chang. J.-v.. Kim. H. J.. Kim. Y.: Park. Y. S. Bu//.
Korean Chem. Soc. 2006. 27,447, (b) Chang. J.-v.. Shin. E.-k..
Kim. H L. Kim. Y. Park. Y. S. Bull. Korean Chem. Soc. 2005, 26.
989 (¢) Treweeke, N. R.; Hitchcocek. P B.; Pardoe_ D. A ;. Caddick,
S. Chem. Compum. 2005. 1868, (d) Chang, J.-v.; Shin_ E-k.: Kim.
H. J.Kim, Y. Park. Y. S. Tetraliedron 2005. 61. 2743,

7

[vx]



