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ABSTRACT: In contrast to methyl phenylacetates, methyl
arylacetates do not provide syn-aldols in the dicyclohexylboron
triflate/triethylamine (Chx,BOTf/Et;N)-mediated enolboration—
aldolization reaction. However, a combination of a less bulky boron
reagent (dibutylboron triflate, n-Bu,BOTf), a bulky amine (i-
Pr,NEt), and ambient temperature is required to obtain syn-aldols

1. Chx,BOTf/Et;N OH O

-78°C, CH,Clp, 2 h )
R OMe

G
up to 97% anti and 88% yields

2.RCHO, 1t, 3 h 2.RCHO,-78°C,3h

OH O 1. n-Bu,BOTf/i-Pr,NEt o
, CHoCly, 0.5 h G@
R OMe —-——-———
OMe
G G = Various groups substituted at o-, m-, and p-positions
up to 93% syn and 90% yields

21 examples of syn-aldols 21 examples of anti-aldols

from methyl arylacetates. The corresponding anti-aldol products have been synthesized by the enolboration—aldolization of methyl
arylacetates in the presence of Chx,BOT{/Et;N at a lower temperature. We report the first example of a complementary syn- and

anti-selective enolboration—aldolization of arylacetates.

B INTRODUCTION

Boron-mediated aldol reactions are invaluable synthetic tools
for the stereo-controlled preparation of f-hydroxy carbonyl
compounds. Enolboration—aldolization of ketones,” thioest-
ers,” propanoates,* 3,3,3—triﬂuoropropanoates,S vinylogous
esters,” and phenylacetates” have been well studied. However,
a systematic study of the enolboration—aldolization of various
arylacetates remains unexplored. Aldols derived from arylace-
tates, such as 2,3-diaryl-3-hydroxypropanoates, are privileged
motifs and commonly found in many bioactive compounds.®
1,2,3-Triazole analogs of 2,3-diaryl-3-hydroxypropanoates,
which are prepared from p-bromophenylacetates, exhibit
higher enzyme inhibition activity and selectivity than the
corresponding compounds derived from unsubstituted phenyl-
acetates (Figure 1).” In the synthesis of 1,2,3-triazole analogs,
an approximately equal mixture of syn- and anti-diastereomers
was prepared using lithium bis(trimethylsilyl)amide
(LiHMDS)-mediated aldol reactions of arylacetates. However,
only one isomer, either syn- or anti-aldol, was found to be
useful in preparing a potent inhibitor of the aromatase enzyme
complex (CYP 450 19Al1). This requires a convenient
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Figure 1. Aromatase (CYP 450 19A1) inhibitors.
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synthetic method to obtain either the pure syn- or anti-2,3-
diaryl-3-hydroxypropanoates from arylacetates. Additionally,
Davies and co-workers also prepared these aldols in a two-step
reaction sequence from diazo acetates to synthesize highly
functionalized 2,3-dihydrobenzofurans (Scheme 1).'° These
structural units are commonly present in various natural
products and pharmaceuticals."' An aldol reaction of
arylacetates could be a convenient synthetic methodology to
prepare such synthons (Scheme 2). The importance of the
stereoselective synthesis of such aldols motivated us to
investigate enolboration—aldolization reactions of substituted
phenylacetates for the development of diastereoselective
synthesis of f-hydroxy-a-substituted phenyl carboxylic acid
ester aldols.

The synthesis of syn- and anti-f-hydroxy-a-methyl- or
trifluoromethyl carboxylates has been achieved with the
appropriate selection of the alkoxy group, boron reagent,
amine base, and reaction temperature (Scheme 3, reactions A
and B).*’ Unlike propanoates and 3,3,3-trifluoropropanoates, a
methyl phenylacetate provides either anti- or syn-aldols by
simply altering the temperature and amines (Scheme 3,
reaction C).”* Similar to methyl phenylacetate, other
arylacetates provided anti-aldol products at a low reaction
temperature (—78 °C). However, at room temperature, methyl
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Scheme 1. Sequential C—H Functionalizatlon Reactions for the Enantioselective Synthesis of Highly Functionalized 2,3-
Dihydrobenzofurans by Davies Research Group'®
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Scheme 2. Possible Route for the Synthesis of Highly Functionalized Aldols via Diastereo- and Enantioselective Aldol
Reactions of Substituted Phenylacetates
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phenylacetate yielded syn-aldols as the major products while However, the enolization of 2 with a less bulky boron reagent,
other arylacetates yielded anti-aldols as the major products. dibutylboron triflate (n-Bu,BOTf, §), in the presence of a
This led us to investigate syn-selective enolboration— bulky amine, N,N-diisopropylethylamine (i-Pr,NEt), remark-
aldolization of arylacetates. Our finding reveals that the ably altered the diastereoselectivity of this transformation (72%
combination of a less bulky boron reagent, a bulky amine, syn, 81% yield, Table 1, entry 4).
and ambient temperature is required for the synthesis of syn-f- We then focused our attention toward evaluating the effect
hydroxy-a-substituted phenyl carboxylates via the boron- of the ester on the syn-favoring boron reagent, 5. To our
mediated aldol reaction of arylacetates. Herein, we discuss expectation, the reaction of ethyl 2-p-tolylacetate (3) with §,
the development of temperature- and reagent-controlled under the same conditions, improved the syn-selectivity (85%
complementary syn- and anti-selective enolboration—aldoliza- syn, 79% vyield, Table 1, entry 5). Moreover, the least bulky
tion reactions of substituted phenylacetates. ester, 1, displayed even superior syn-selectivity under these
conditions (90% syn, 81% yield, Table 1, entry 6). To probe
B RESULTS AND DISCUSSION the imPact of high temperature, the enolboration.—aildolizatic?n
of 1 with § was carried out at reflux. However, this increase in
To optimize the reaction conditions for the diastereoselective temperature resulted in an adverse effect on both the selectivity
enolboration—aldolization of substituted phenylacetates, meth- and yield (86% syn, 66% yield, Table 1, entry 7). Replacing
yl 2-p-tolylacetate (1) was enolized, in dichloromethane with dichloromethane with toluene had no impact on selectivity or
dicyclohexylboron triflate (Chx,BOTY, 4) in the presence of yield (90% syn, 72% yield, Table 1, entry 8). We were also
triethylamine at —78 °C, followed by aldolization with interested in examining whether the reaction time could be
benzaldehyde (6a) at the same temperature. The oxidative reduced without a negative impact on the diastereoselectivity
workup of the resultant boron aldolate intermediate provided and yield. Gratifyingly, we found that the enolization time for

methyl 3-hydroxy-3-phenyl-2-p-tolylpropanoate (7a) with the syn-selective conditions could be brought from 2 h to 30
excellent anti-selectivity (97% anti, 73% vyield, Table 1, entry min.

1). This result was found to be consistent with the To demonstrate the generality of this reaction under the
enolboration—aldolization of methyl phenylacetate at low standardized conditions for both syn-(n-Bu,BOTf, 5/i-Pr,NEt,
temperature,h but the enolboration—aldolization of 1, at rt) and anti-aldol formation (Chx,BOTY, 4/Et;N, —78 °C), a
room temperature, provided the anti-isomer as a major product series of aldehydes with variable steric and electronic features
(70% anti, Table 1, entry 2). Interestingly, an unsubstituted (hindered and unhindered, aliphatic, and aromatic with
phenylacetate, methyl phenylacetate, has been reported to electron-donating and electron-withdrawing groups) were
provide 88% of the syn-isomer under identical conditions.” converted to their corresponding p-hydroxy-a-substituted
Thus, it demonstrates that a minor variation of a substrate can phenylacetates. Therefore, methyl 2-p-tolylacetate (1) was
drastically change the diastereoselectivity. treated with a reagent 4 in the presence of Et;N at —78 °C,
The poor syn-selectivity of the enolboration—aldolization of followed by aldolization with aromatic aldehydes bearing

1 led us to examine the impact of other factors on electron-donating, 4-methyl and 4-methoxy (6b, 6c), and
diastereoselectivity.‘t_6 As expected, a more bulky ester, electron-withdrawing, 4-fluoro and 4-nitro (6d, 6e), at the
isopropyl 2-p-tolylacetate (2), marginally improved the anti- same temperature. This provided excellent anti-selectivity
selectivity at room temperature (76% anti, Table 1, entry 3). (95—96%) and in an overall yield of 67—78% (Table 2,
6185 https://doi.org/10.1021/acs.joc.0c03024
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Scheme 3. Diastereoselective Enolboration—Aldolization of Carboxylic Acid Esters
Previous work:

A. Substrate- and reagent-controlled diastereoselective enolboration-aldolization of propanoates48

OH O 1. n-Bu,BOTf/i-ProNEt 1. Chx,BOTf/Et3N QH O
-78 °C, CH,CI 0 -78°C, CH,CI
OR' : 2Ll \)J\ 2Ll OR'
2. i-PrCHO, -78 °c OR' 2. i-PrCHO, - 78 °c
R' = Me R; = t-B.u
597% syn 97% anti

B. Substrate- and reagent-controlled diastereoselective enolboration-aldolization of
3,3,3-trifluoropropanoates®?

OH O 1. n-Bu,BOT/i-PryNEt 1. Nrb,BOTf/Et;N OH O
-78 °C to 0 °C, CH,ClI 0 - 78 °C, CH,CI
RMOR' 2v12 FBC\)J\ 2vi2 R OR'
CF4 2. RCHO, -78 °C to 0 °C OR' 2. RCHO, -78 °C to 0 °C CF,
R'= Me R'=1t-Bu
99% anti

54-90% syn

C. Temperature-controlled diastereoselective enolboration-aldolization of methyl phenylacetates’®

OH O 1. Chx,BOTf/i-PryNEt 1. Chx,BOTf/Et3N OH O
rt, CH,Cl, 0 - 78 °C, CH,ClI
R OMe ph\)J\ -2 R OMe
Ph 2. RCHO, rt OMe 2. RCHO, - 78 °c Ph
62-90% syn 95-99% anti
This work:

Temperature- and reagent-controlled diastereoselective enolboration-aldolization of substituted methyl
phenyl acetates

OH O 1. n-Bu,BOT/i-Pr,NEt 1. Chx,BOTf/Et;N oH ©
G o 0 7
R OMe rt, CH,Cly ©\/U\ -78°C, CH,Cl,
OMe R OMe

2. RCHO, rt 2.RCHO, -78°C

G G = Various groups substituted at o-, m-, and p-positions

G
79-93% syn 88-97% anti

Table 1. Optimization of Syn- and Anti-Selectivity

(0] 1. R,BOTf/amine, OH O (.)H O
cond.,
OR *  Ph

3 CH,Cl, Ph OR OR
2. PhCHO (6a), cond. 7a-9a
ester reaction conditions” aldol products

entry # R amine R,BOTf temp. # yield (%) syn:anti
1 1 Me Et;N Chx,BOTf —78 °C 7a 73 3:97
2 1 Me Et;N Chx,BOTf rt 7a 64 30:70
3 2 i-Pr Et;N Chx,BOTf rt 8a 70 24:76
4 2 i-Pr i-Pr,NEt n-Bu,BOTE rt 8a 81 72:28
S 3 Et i-Pr,NEt n-Bu,BOTf rt 9a 79 85:15
6 1 Me i-Pr,NEt n-Bu,BOTf rt 7a 81 90:10
7 1 Me i-Pr,NEt n-Bu,BOTf reflux 7a 66 86:14
8 1 Me i-Pr,NEt n-Bu,BOTf rt 7a 72 90:107

“Enolization and aldolization times were 2 and 3 h, respectively. “Combined yield of syn and anti-isomers. “syn and anti-ratios were determined by
"H NMR spectroscopy. 4Toluene was used as a solvent.

6186 https://doi.org/10.1021/acs.joc.0c03024
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Table 2. Examination of Aldehydes for the Anti-Selective
Aldol Reaction of Methyl 2-p-tolylacetate (1)

1. Chx,BOTF/Et;N OH O
\Q\i ~78°C, CH,Cly, 2 h < ‘ on
e
OMe 2.RCHO, - 78°C, 3 h
RCHO aldol
entry 6 R 7 yield (%)*  syn:anti®
1 6a CH, 7a 73 3:97
2 6b 4-MeCH, 7b 72 4:96
3 6¢ 4-MeOCH, 7c 77 5:95
4 6d 4.FCH, 7d 78 4:96
5 6e 4-NO,CH, 7e 67 5:95
6 6f E-PhCH=CH 7€ 76 4:96
7 6g 2-thienyl 78 79 $:95
8 6h t-Bu 7h 62 4:96
9 6i i-Pr 7i 83 4:96
10 6j n-Pr 7 81 5:95

“Combined yields of syn and anti-isomers. bsyn and anti-ratios were
determined by 'H NMR spectroscopy of a crude reaction mixture
except in the case of entry 10 (**C NMR was used).

entries 2—S). Similarly, cinnamaldehyde (a,f-unsaturated
aldehyde, 6f), heteroaromatic thiophene 2-carbaldehyde
(6g), and sterically hindered as well as unhindered aliphatic
aldehydes (6h—j) provided the similar selectivity (95—96%
anti) and yields (76—83%) (Table 2, entries 6—10), but
sterically hindered pivaldehyde (6h) provided a relatively
lower yield of 62% (Table 1, entry 8).

Likewise, the same series of aldehydes under syn-selective
conditions provided significantly good syn-selectivity (87—
91%) in 69—83% yield (Table 3). The lone exception was once
again pivaldehyde (79% syn, 54% yield).

Table 3. Examination of Aldehydes for the Syn-Selective
Aldol Reaction of Methyl 2-p-tolylacetate (1)

o 1.n-Bu,BOTH/i-Pr,NE OH ©
m rt, CHoCly, 0.5 h . ovie
OMe 2.RCHO, 1t, 3 h
RCHO aldol
entry 6 R 7 yield (%)*  syn:anti®
1 6a CeH; 7a 81 90:10
2 6b 4-MeC¢H, 7b 76 87:13
3 6¢ 4-MeOCH, 7c 77 90:10
4 6d 4-FC¢H, 7d 83 89:11
5 6e 4-NO,CH, 7e 76 88:12
6 6f E-PhCH=CH 7f 74 90:10
7 6g 2-thienyl 78 69 90:10
8 6h t-Bu 7h 54 79:21
9 6i i-Pr 7i 73 89:11
10 6j n-Pr 7 76 91:9

“Combined yields of syn and anti-isomers. bsyn and anti-ratios were
determined by 'H NMR spectroscopy of a crude reaction mixture
except in the case of entry 10 (**C NMR was used).
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To expand the scope of this methodology, substituted
methyl phenylacetates (ortho, meta, and para) with differing
electronics and sterics were prepared via a Fischer esterification
reaction. We chose various substituents in the phenyl ring
based on two criteria: (1) availability of the corresponding
substituted phenylacetic acid and (2) their electronic and steric
properties to further evaluate the scope of our new syn- and
anti-selective aldol chemistry.

All esters were examined under anti-selective conditions
(Table 4). Phenylacetates with an electron-donating methyl
group at the ortho- and meta positions provided 93% anti-
selectivity in 75—90% yield. The methoxy group, which
behaves as an electron-donating group due to resonance
effects, was also examined. A p-methoxy-substituted ester
provided 94% anti-selectivity in 77% yield, whereas an o-
methoxy-substituted ester provided slightly lower selectivity
(90% anti) but in good yield (82%). Since the introduction of
a fluorine atom is known to alter the physical and biological
properties of a molecule, we decided to synthesize o- and m-
fluorine-substituted aldol products. m-Fluorine-substituted
ester provided 96% anti-selectivity in a 76% yield. Like the
o-methoxy group, an o-fluoro group also provided slightly
lower selectivity (88% anti) but in good yield (86%). As
discussed earlier, 1,2,3-triazole analogs of aldol products
derived from bromine-substituted esters exhibit high inhibition
potency against the aromatase enzyme complex (CYP 450
19A1) (Figure 1).” Therefore, we prepared o- and p-bromine-
substituted aldols. Bromine-substituted esters provided 93—
96% anti-selectivity in 70—87% vyield. A trifluoromethyl-
substituted ester provided similar results (93% anti, 88%
yield) to fluoro-substituted esters (88—96% anti, 76—86%
yield). The introduction of a bulky t-Bu group at the para
position did not alter selectivity (91% anti), although a slightly
lower yield (67%) was obtained. Additionally, aryl-substituted
esters provided 93% anti-aldols in 80% yield. The same series
of esters were also examined under syn-selective conditions and
provided 87—93% syn-selectivity in yields ranging from 59 to
90% (Table S).

B CONCLUSIONS

Complementary boron-mediated syn- and anti-selective aldol
reactions of o-, m-, and p-substituted phenylacetates have been
developed for the first time. The diastereoselectivity of this
transformation was found to be dependent on temperature and
the selection of a boron reagent. Throughout the course of our
studies, we were successful in the synthesis of a series of
diastereomerically pure syn- and anti-2,3-diarylpropanoates
with various substituents on both aromatic rings. Thus, this
methodology will provide easy access to molecules of high
pharmaceutical importance and will enable their structure—
activity relationships to be further explored.

B EXPERIMENTAL SECTION

General Information. All reactions were performed under an
argon atmosphere. Dichloromethane was freshly distilled from
anhydrous magnesium sulfate, and anhydrous toluene was purchased
from Fisher Scientific. The oil bath was used as a heat source. All
other chemicals were purchased from either Fisher Scientific
Company or VWR and used without further purification. Reaction
flasks, glass syringes, and needles were dried in an oven at 150 °C for
12 h. All compounds were purified by column chromatography using
silica gel (100—200 mesh, Sorbent Technologies, Inc.) with hexane—
ethyl acetate mixture as eluent. Pure fractions of the compound were
collected after thin-layer chromatography (TLC) analysis, and it was

https://doi.org/10.1021/acs.joc.0c03024
J. Org. Chem. 2021, 86, 6184—6194
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Table 4. Anti-Selective Aldol Reactions of Various o, m-, and p-Substituted Methyl Phenylacetates”

1. Chx,BOTH/Et;N OH O
G*@\)CL -78°C, CH,Cly, 2 h ‘
OMe OMe
2. PhCHO, - 78°C, 3 h
G
OH O OH O OH O
O Anti 10b Anti10c
Anti10a
OMe
isyn - 97 Anti:syn - 93:7 Anti:syn - 93:7 Anti-syn - 94:6
An%%ﬂ_?;é Yield - 90% Yield - 75% Yield - 77%
OH Q OH O

Anti10d Anti10e

Anti:syn - 90:10
Yield - 82%

Anti:syn - 88:12
Yield - 86%

Anti10h Anti 10i

CF;

Anti:syn - 93:7

Yield - 87% Anti:syn - 93:7

Yield - 88%

Anti:syn - 96:4
Yield - 76%

Anti:syn - 96:4
Yield - 70%

OMe

Anti:syn - 93:7
Yield - 80%

Anti 10k

Anti:syn - 91:9
Yield - 67%

“All reported yields are combined yields of syn and anti-isomers. syn and anti-ratios were determined by "H NMR spectroscopy of a crude reaction

mixture.

performed using glass-backed, thin-layer silica gel chromatography
plates (Sorbent Technologies, Inc., 200 um thickness, F-254
Indicator). 'H and C NMR spectra were recorded at ambient
temperature on a Bruker 400 MHz spectrometer. Chemical shift ()
values are reported in parts per million (ppm), and they are
referenced to tetramethylsilane. These data are reported as: § value
(multiplicity, J-value, integration, where s = singlet, d = doublet, t =
triplet, dd = doublet of doublets, td = triplet of doublets, q = quartet,
m = multiplet, brs = broad singlet). High-performance liquid
chromatography (HPLC) coupled to accurate mass electrospray
ionization (ESI) mass spectrometry was utilized in obtaining high-
resolution mass spectra (HRMS). Specifically, an Agilent 1260
Infinity II quaternary liquid chromatograph coupled to an Agilent
6230 electrospray time-of-flight mass spectrometer was used for the
detection of analytes. The samples were run in positive mode
ionization with a capillary voltage of 4000v. No LC column was used
for sample delivery; only flow through injection was utilized (direct
injection from LC to a mass spectrometer). Mobile phases used were
A: 30% liquid chromatography-mass spectrometry (LCMS) grade

6188

water with 0.1% formic acid and B: 70% LCMS grade acetonitrile with
0.1% formic acid with a flow rate of 0.4 mL/min.

All substituted phenylacetates were prepared by the Fischer
esterification reaction. Diastereomeric ratios (syn:anti-ratios) were
determined by either '"H NMR or '*C NMR analysis of a crude
reaction mixture.

General Procedure for the anti-Selective Aldol Reaction
(A).”® Dicyclohexylborane was prepared by a reported procedur-
e.**71> Thus, prepared dicyclohexylborane (Chx,BH) (0.267 g, 1.5
mmol, 1.5 equiv) was transferred to a SO mL round-bottom flask and
suspended in 3 mL of dichloromethane. Then, trifluoromethanesul-
fonic acid (TfOH) (0.15 mL, 1.69 mmol, 1.69 equiv) was added
dropwise at 0 °C. The reaction mixture was warmed to room
temperature and stirred for 1 h followed by cooling to —78 °C.
Substituted methyl phenylacetate (1 mmol, 1.0 equiv), dissolved in 1
mL of dichloromethane, was slowly added to the cooled reaction
mixture. Then, triethylamine (Et;N) (0.30 mL, 2.2 mmol, 2.2 equiv)
was added dropwise to the reaction mixture and stirred for 2 h at the
same temperature (—78 °C). Desired aldehyde (1.5 mmol, 1.5 equiv)
was added dropwise to the solution of enolate and stirred for 3 h at

https://doi.org/10.1021/acs.joc.0c03024
J. Org. Chem. 2021, 86, 6184—6194
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Table S. Syn-Selective Aldol Reactions of Various o, m-, and p-Substituted Methyl Phenylacetates”

L

1. n-Bu,BOTf/i-Pr,NEt
rt, CH,Cly, 0.5 h

2.PhCHO, rt,3 h

OH

Syn:anti- 90:10
Yield - 73%

(0]
OMe

Syn7a

o}
OMe
OH O
O OMe
Syn10a O

Syn:anti- 91:9
Yield - 84%

OH O
OMe
F
Syn 10e O

Syn:anti - 90:10
Yield - 59%

OH O

O OMe
Syn 10i O
CF3

Syn:anti- 90:10
Yield - 76%

OH O

OMe
O OMe

Syn:anti - 89:11
Yield - 76%

Syn10d

Syn 10h

!Br

Syn:anti - 93:7
Yield - 73%

OH O
Ph OMe
G
OH O OH O
O OMe O OMe
Syn10b O Syn10c O
OMe
Syn:anti - 90:10 Syn:anti - 88:12
Yield - 84% Yield - 72%
OH O oH 0
O OMe O OMe
Syn 10f O Syn10g O
F
Br
Syn:anti - 88:12 Syn:anti - 90:10
Yield - 82% Yield - 63%
OH O OH O
OMe OMe

Syn 10j

Syn 10k

Syn:anti - 92:8
Yield - 79%

Syn:anti- 87:13
Yield - 90%

“All reported yields are combined yields of syn and anti-isomers. syn and anti-ratios were determined by 'H NMR spectroscopy of a crude reaction

mixture.

the same temperature (—78 °C). The reaction mixture containing
boron aldolate was quenched by the addition of pH 7 buffer solution
(2 mL) and mixed with MeOH (2 mL) followed by slow addition of
30% hydrogen peroxide (2 mL) and stirred for 4 h at room
temperature. The organic layer containing the aldol product was
separated and an aqueous layer was washed with dichloromethane (3
X 10 mL). The combined organic layers were then washed with
saturated sodium chloride solution (S mL) and dried over anhydrous
Na,SO,. It was then filtered, concentrated in vacuo, and purified by
silica gel column chromatography to obtain a pure anti-aldol product.

General Procedure for the syn-Selective Aldol Reaction (B).
Dibutylboron triflate, n-Bu,BOTf (1.0 M, 1.5 mL, 1.5 mmol, 1.5
equiv) was transferred to a S0 mL round-bottom flask and substituted
phenylacetate (1 mmol, 1.0 equiv), dissolved in 1 mL of dichloro-
methane, was added to this solution. Typically, 1.5 mL of
dichloromethane was added to the mixture. N,N-Diisopropylethyl-
amine (i-Pr,NEt) (0.38 mL, 2.2 mmol, 2.2 equiv) was then added
dropwise to the reaction mixture and stirred for 0.5 h at room
temperature. The desired aldehyde (1.5 mmol, 1.5 equiv) was added
dropwise to the solution of enolate and stirred for 3 h at the same
temperature (rt). The reaction mixture containing boron aldolate was
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cooled to 0 °C and quenched by the addition of pH 7 buffer solution
(2 mL) and mixed with MeOH (2 mL) followed by slow addition of
30% hydrogen peroxide (2 mL) and stirred for 4 h at room
temperature. The organic layer containing the aldol product was
separated and an aqueous layer was washed with dichloromethane (3
X 10 mL). The combined organic layers were then washed with
saturated sodium chloride solution (5 mL) and dried over anhydrous
Na,SO,. It was then filtered, concentrated in vacuo, and purified by
silica gel column chromatography to obtain a pure syn-aldol product.

Methyl 3-Hydroxy-3-phenyl-2-p-tolylpropanoate (7a). syn
7a. Compound syn 7a was prepared by general procedure B. The
product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 7a as a
white solid, yield: 199 mg, 73%, mp 106.1-107.1 °C. 'H NMR (400
MHz, CDCl,): § 7.32—7.22 (m, 7H), 7.13 (d, ] = 7.9 Hz, 2H), 5.25
(d, J = 7.7 Hz, 1H), 3.84 (d, ] = 7.7 Hz, 1H), 3.50 (s, 3H), and 2.33
(s, 3H); BC{'H} NMR (100 MHz, CDCL): § 173.0, 141.1, 137.8,
131.8, 129.5, 129.1, 128.4, 128.1, 126.8, 75.2, $9.4, 52.1, and 21.2.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,H;30;Na, 293.1148,
found, 293.1148; [M — H,0 + H]" calcd for C;,H,,0,, 253.1223;
found, 253.1229.
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anti 7a. Compound anti 7a was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8:2, v/v) was used to obtain pure anti 7a
as a white solid, yield: 192 mg, 71%, mp 98.7—99.7 °C. 'H NMR (400
MHz, CDCL): § 7.18—7.16 (m, 3H), 7.11-7.09 (m, 2H), 6.99—6.95
(m, 4H), 5.15 (d, J = 9.3 Hz, 1H), 3.85 (d, J = 9.3 Hz, 1H), 3.70 (s,
3H), and 2.24 (s, 3H); *C{'"H} NMR (100 MHz, CDCl;): § 174.2,
141.0, 137.3, 132.3, 129.3, 128.5, 128.2, 127.9, 126.8, 76.7, 59.5, 52.4,
and 21.1. HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,,H;30;Na,
293.1148, found, 293.1129; [M — H,0 + H]* calcd for C;,H;,0,,
253.1223; found, 253.1230.

Methyl 3-Hydroxy-2,3-dip-tolylpropanoate (7b). syn 7b.
Compound syn 7b was prepared by general procedure B. The
product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 7b as a
white solid, yield: 188 mg, 66%, 90.8—92.8 °C. 'H NMR (400 MHz,
CDCly): § 7.26—7.20 (m, 4H), 7.15—7.10 (m, 4H), 5.21 (d, ] = 8.0
Hz, 1H), 3.83 (d, ] = 8.0 Hz, 1H), 3.50 (s, 3H), 2.33 (s, 3H), 2.32 (s,
3H); “C{'H} NMR (100 MHz, CDCL): § 172.9, 1382, 137.8,
137.7, 132.1, 129.5, 129.1, 126.7, 75.1, 59.5, 52.0, 21.3, and 21.2.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,4H,,0;Na, 307.1305,
found, 307.1287; [M — H,0 + H]* calcd for C;gH,40,, 267.1380;
found, 267.1379.

anti 7b. Compound anti 7b was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8:2, v/v) was used to obtain pure anti 7b
as a white solid, yield: 196 mg, 69%, mp 96.2—98.4 °C. 'H NMR (400
MHz, CDCl,): § 7.02—6.98 (m, 8H), 5.12 (d, J = 9.3 Hz, 1H), 3.85
(d, J = 9.3 Hz, 1H), 3.70 (s, 3H), 2.25 (s, 3H), and 2.24 (s, 3H);
BC{'H} NMR (100 MHz, CDCL,): § 174.2, 138.0, 137.5, 137.3,
132.4, 129.3, 128.9, 128.5, 126.7, 76.5, 59.4, 52.3, 21.2, and 21.1.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,3H,,0;Na, 307.1305,
found, 307.1299; [M — H,0 + HJ* calcd for C;gH,,0,, 267.1380;
found, 267.1373.

Methyl 3-Hydroxy-3-(4-methoxyphenyl)-2-p-tolylpropa-
noate (7c). syn 7c. Compound syn 7c was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 7c as a white solid, yield: 204 mg, 68%, mp 106.6—
108.0 °C. '"H NMR (400 MHz, CDCL,): § 7.27—7.24 (m, 4H), 7.15
(d, ] = 7.9 Hz, 2H), 6.85—6.82 (m, 2H), 5.20 (d, J = 8.1 Hz, 1H),
3.82 (d, ] = 8.0 Hz, 1H), 3.78 (s, 3H), 3.50 (s, 3H), and 2.34 (s, 3H);
BC{'H} NMR (100 MHz, CDCL): § 172.9, 159.4, 137.8, 133.3,
1321, 129.5, 129.0, 128.0, 113.8, 74.9, 59.6, 55.3, 52.0, and 21.2.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,4H,,0,Na, 323.1254,
found, 323.1237; [M — H,0 + H]* calcd for C;gH,,05, 283.1329;
found, 283.1322.

anti 7¢. Compound anti 7c was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8:2, v/v) was used to obtain pure anti 7¢
as a white solid, yield: 219 mg, 73%, mp 116.8—118.5 °C. '"H NMR
(400 MHz, CDCly): § 7.03 (d, ] = 8.6 Hz, 2H), 7.00—6.95 (m, 4H),
6.71 (d, ] = 8.7 Hz, 1H); 5.12 (d, ] = 9.4 Hz, 1H), 3.83 (d, ] = 9.4 Hz,
1H), 3.73 (s, 3H), 3.70 (s, 3H), 3.03 (brs, 1H), and 2.25 (s, 3H);
BC{'H} NMR (100 MHz, CDCL,): § 174.3, 159.2, 137.2, 133.2,
132.4, 129.3, 128.5, 128.0, 113.6, 76.2, 59.6, 55.3, 52.3, and 21.2.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,3H,,0,Na, 323.1254,
found, 323.1245; [M — H,0 + HJ* calcd for C;gH,,05, 283.1329;
found, 283.1319.

Methyl 3-(4-Fluorophenyl)-3-hydroxy-2-p-tolylpropanoate
(7d). syn 7d. Compound syn 7d was prepared by general procedure
B. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 7d as a
white solid, yield: 214 mg, 74%, mp 111.5—113.3 °C. 'H NMR (400
MHz, CDCly): § 7.29—7.25 (m, 2H), 7.21-7.13 (m, 4H), 7.00—6.96
(m, 2H), 5.24 (d, J = 7.5 Hz, 1H), 3.78 (d, J = 7.5 Hz, 1H), 3.53 (s,
3H), 2.61 (brs, 1H), and 2.33 (s, 3H); *C{'H} NMR (100 MHz,
CDCly): 6 173.0, 162.5 (d, Jc_p = 244.6 Hz), 138.0, 136.8 (d, Jo_g =
3.0 Hz), 131.5, 129.6, 129.1, 128.5 (d, Jc_g = 8.1 Hz), 115.2 (d, Jc_r
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=212 Hz), 74.5, $9.4, 52.2, and 21.2. HRMS (ESI-TOF) m/z: [M —
H,0 + H]* caled for C,,H,(FO,, 271.1129; found, 271.1129.

anti 7d. Compound anti 7d was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8:2, v/v) was used to obtain pure anti 7d
as a white solid, yield: 216 mg, 75%, mp 62.8—64.5 °C. "H NMR (400
MHz, CDCL,): § 7.07—7.03 (m, 2H), 7.00—6.92 (m, 4H), 6.88—6.84
(m, 2H), 5.14 (d, J = 9.4 Hz, 1H), 3.78 (d, ] = 9.5 Hz, 1H), 3.71 (s,
3H), and 2.25 (s, 3H); *C{'H} NMR (100 MHz, CDCl,): § 174.2,
162.3 (d, Jo_p = 244.4 Hz), 137.5, 136.7 (d, Jo_r = 3.3 Hz), 132.1,
129.4, 128.5, 1284 (d, Jo_g = 8.0 Hz), 115.1 (d, Jo_r = 21.2 Hz),
76.0, 59.8, 52.4, and 21.2. HRMS (ESL-TOE) m/z: [M — H,0O + H]*
caled for C;,H,(FO,, 271.1129; found, 271.1130.

Methyl 3-Hydroxy-3-(4-nitrophenyl)-2-p-tolylpropanoate
(7e). syn 7e. Compound syn 7e was prepared by general procedure
B. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (8.5:1.5, v/v) was used to obtain pure syn7easa
yellow solid, yield: 211 mg, 67%, mp 157.4—158.9 °C. '"H NMR (400
MHz, CDCly): § 8.13 (d, J = 8.8 Hz, 2H), 7.43 (d, ] = 8.4 Hz, 2H),
7.13—7.08 (m, 4H), 5.40 (d, ] = 6.3 Hz, 1H), 3.80 (d, ] = 6.4 Hz,
1H), 3.60 (s, 3H), 3.11 (brs, 1H), and 2.32 (s, 3H); *C{'H} NMR
(100 MHz, CDCl,): § 173.2, 148.2, 147.6, 138.3, 130.4, 129.6, 129.2,
127.6, 123.5, 73.9, 58.5, 52.4, and 21.2. HRMS (ESI-TOF) m/z: [M
— H,0 + H]* caled for C;H,;(NO,, 298.1074; found, 298.1079.

anti 7e. Compound anti 7e was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (8.5:1.5, v/v) was used to obtain pure anti 7e as
a yellow solid, yield: 201 mg, 64%, mp 74.5—77.5 °C. '"H NMR (400
MHz, CDCl,;): 6 8.02 (d, ] = 8.7 Hz, 2H), 7.22 (d, ] = 8.7 Hz, 2H),
7.01 (d, ] = 7.9 Hz, 2H), 6.91 (d, ] = 8.0 Hz, 2H), 5.27 (d, ] = 9.4 Hz,
1H), 3.77 (d, ] = 9.4 Hz, 1H), 3.72 (s, 3H), 3.57 (brs, 1H), and 2.27
(s, 3H); *C{'H} NMR (100 MHz, CDCL;): § 173.8, 148.2, 147.5,
138.0, 129.7, 128.4, 127.7, 123.3, 75.7, 59.6, 52.6, and 21.2. HRMS
(ESLTOF) m/z: [M — H,0 + H]* caled for C,,H,(NO,, 298.1074;
found 298.1078.

(E)-Methyl 3-Hydroxy-5-phenyl-2-p-tolylpent-4-enoate (7f).
syn 7f. Compound syn 7f was prepared by general procedure B. The
product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 7f as a
white solid, yield: 197 mg, 67%, mp 77—79 °C. '"H NMR (400 MHz,
CDCL): § 7.35—7.23 (m, 7H), 7.17 (d, ] = 7.9 Hz, 2H), 6.65 (d, ] =
15.9 Hz, 1H), 6.19 (dd, J = 6.8, 15.9 Hz, 1H), 4.83 (t, ] = 6.9 Hz,
1H), 3.73 (d, J = 7.3 Hz, 1H), 3.64 (s, 3H), 2.37 (brs, 1H), and 2.34
(s, 3H); BC{'H} NMR (100 MHz, CDCL): § 173.1, 137.9, 136.7,
132.4, 131.8, 129.6, 129.1, 128.7, 128.6, 127.9, 126.8, 73.8, 57.9, 52.2,
and 21.2. HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,sH,,0;Na,
319.130S, found, 319.1296; [M — H,0 + H]* calcd for C;oH,50,,
279.1380; found, 279.1380.

anti 7f. Compound anti 7f was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (8.5:1.5, v/v) was used to obtain pure anti 7f as
a white solid, yield: 215 mg, 73%, mp 96.7—98.3 °C. "H NMR (400
MHz, CDCl,): § 7.25—7.18 (m, 7H), 7.11 (d, ] = 8.0 Hz, 2H), 6.53
(dd, J=1.2,15.9 Hz, 1H), 6.01 (dd, ] = 5.9, 15.9 Hz, 1H), 4.83 (t, ] =
7.5 Hz, 1H), 3.70 (d, ] = 7.0 Hz, 1H), 3.69 (s, 3H), 3.04 (brs, 1H),
and 2.30 (s, 3H); *C{'H} NMR (100 MHz, CDCl,): § 173.9, 137.6,
1367, 132.4, 131.6, 129.6, 128.8, 128.6, 127.7, 126.6, 74.1, 58.2, 52.3,
and 21.2. HRMS (ESI-TOF) m/z: [M + Na]* caled for C,,H,,0;Na,
319.1305, found, 319.1298; [M — H,0 + H]* caled for C;gH,40,,
279.1380; found, 279.1384.

Methyl 3-Hydroxy-3-(thiophen-2-yl)-2-p-tolylpropanoate
(79). syn 7g. Compound syn 7g was prepared by general procedure
B. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure syn
7g as a yellow semisolid, yield: 172 mg, 62%. 'H NMR (400 MHz,
CDCly): 6 7.29 (d, ] = 8.1 Hz, 2H), 7.25—7.22 (m, 1H), 7.16 (d, ] =
7.9 Hz, 2H), 7.00—6.99 (m, 1H), 6.95—6.93 (m, 1H), 5.54 (d, ] = 8.2
Hz, 1H), 3.90 (d, ] = 8.2 Hz, 1H), 3.57 (s, 3H), and 2.34 (s, 3H);
BC{'H} NMR (100 MHz, CDCL): § 172.7, 144.7, 138.1, 131.7,
129.7, 129.0, 126.6, 125.2, 125.0, 71.4, 60.0, 52.2, and 21.2. HRMS
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(BSI-TOF) m/z: [M — H,0O + H]" caled for C;sH;0,S, 259.0787;
found, 259.0790.

anti 7g. Compound anti 7g was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure anti
7g as an off-white solid, yield: 208 mg, 75%, mp 119.8—121.7 °C. 'H
NMR (400 MHz, CDCly): § 7.16—7.14 (m, 1H), 7.08—7.03 (m, 4H),
6.79—6.77 (m, 1H), 6.61—6.60 (m, 1H), 5.44 (d, ] = 9.1 Hz, 1H),
3.91 (d, ] = 9.1 Hz, 1H), 3.71 (s, 3H), 3.36 (brs, 1H), and 2.28 (s,
3H); BC{'H} NMR (100 MHz, CDCl,): & 173.8, 144.8, 137.5,
132.1, 1294, 128.5, 126.5, 125.0, 124.9, 72.6, 59.6, 52.4, and 21.2.
HRMS (ESI-TOF) m/z: [M + Na]* caled for C;sH;s0;SNa,
299.0712, found, 299.0701; [M — H,0 + H]* calcd for C;sH,50,S,
259.0787; found, 259.0789.

Methyl 3-Hydroxy-4,4-dimethyl-2-p-tolylpentanoate (7h).
syn 7h. Compound syn 7h was prepared by general procedure B.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9.2:0.8, v/v) was used to obtain pure syn 7h as
a colorless liquid, yield: 107 mg, 43%. 'H NMR (400 MHz, CDClL,):
5730 (d, ] = 8.0 Hz, 2H), 7.14 (d, ] = 7.8 Hz, 2H), 4.00 (d, ] = 7.6
Hz, 1H), 3.71 (d, ] = 7.6 Hz, 1H), 3.62 (s, 3H), 2.32 (s, 3H), 1.89
(brs, 1H), and 0.91 (s, 9H); *C{'H} NMR (100 MHz, CDCL,): §
174.4,137.7,133.1, 129.7, 129.5, 78.6, 53.5, 52.2, 35.6, 26.3, and 21.2.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C;sH,,0;Na, 273.1461,
found, 273.1461; [M — H,0 + H]* caled for C,H,,0,, 233.1536;
found, 233.1532.

anti 7h. Compound anti 7h was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9.2:0.8, v/v) was used to obtain pure anti 7h as
a white solid, yield: 148 mg, 59%, mp 83.1—84.2 °C. '"H NMR (400
MHz, CDCly): 6 7.31 (d, ] = 8.0 Hz, 2H), 7.12 (d, ] = 7.9 Hz, 2H),
3.83—3.81 (m, 2H), 3.66—3.62 (m, 4H), 2.32 (s, 3H), and 0.89 (s,
9H); “C{'H} NMR (100 MHz, CDCL,): § 1752, 137.3, 135.1,
129.5,128.3, 822, 52.3, 51.1, 36.3, 26.5, and 21.2. HRMS (ESLI-TOF)
m/z: [M + Na]* caled for C;H,,0;Na, 273.1461, found, 273.1449;
[M — H,0 + H]* caled for C;H,,0,, 233.1536; found, 233.1528.

Methyl 3-Hydroxy-4-methyl-2-p-tolylpentanoate (7i). syn 7i.
Compound syn 7i was prepared by general procedure B. The product
was purified by silica gel column chromatography and hexane/ethyl
acetate (9.2:0.8, v/v) was used to obtain pure syn 7i as a colorless
liquid, yield: 151 mg, 64%. "H NMR (400 MHz, CDCL): 5 7.29 (d, J
= 8.0 Hz, 2H), 7.14 (d, ] = 7.9 Hz, 2H), 3.94 (dd, ] = 5.9 Hz, 6.6 Hz,
1H), 3.70 (d, J = 6.8 Hz, 1H), 3.64 (s, 3H), 2.32 (s, 3H), 2.32 (brs,
1H), 1.66—1.58 (m, 1H), 0.98 (d, ] = 6.0 Hz, 3H), and 0.96 (d, ] =
6.4 Hz, 3H); *C{'H} NMR (100 MHz, CDCl;): § 174.0, 137.5,
1324, 129.5, 1292, 76.9, 54.5, 52.1, 30.8, 21.1, 19.8, and 16.8. HRMS
(ESI-TOF) m/z: [M + Na]* caled for C,,H,,05Na, 259.1305, found,
259.1296; [M — H,0 + H]* caled for C,H,,0,, 219.1380; found,
219.1377.

anti 7i. Compound anti 7i was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9.2:0.8, v/v) was used to obtain pure anti 7i as
a white solid, yield: 186 mg, 79%, mp 83.5—-84.9 °C. "H NMR (400
MHz, CDCly): 6§ 7.19 (d, ] = 8.1 Hz, 2H), 7.13 (d, ] = 8.0 Hz, 2H),
4.05 (dd, J = 2.8 Hz, 9.4 Hz, 1H), 3.69 (d, ] = 9.4 Hz, 1H), 3.67 (s,
3H), 2.33 (s, 3H), 1.48—1.44 (m, 1H), 0.93 (d, ] = 6.9 Hz, 3H), and
0.86 (d, J = 6.8 Hz, 3H); *C{'H} NMR (100 MHz, CDCl,): § 174.6,
137.4, 133.3, 129.6, 128.3, 77.3, 55.6, 52.2, 29.1, 21.2, 20.4, and 14.5.
HRMS (ESI-TOF) m/z: [M + Na]* calcd for C,,H,,0;Na, 259.1305,
found, 259.1299; [M — H,0 + HJ* calcd for C;,H;0,, 219.1380;
found, 219.1379.

Methyl 3-Hydroxy-2-p-tolylhexanoate (7j). syn 7j. Compound
syn 7j was prepared by general procedure B. The product was purified
by silica gel column chromatography and hexane/ethyl acetate
(9:2:0.8, v/v) was used to obtain pure syn 7j as a white solid, yield:
155 mg, 66%, mp 46.7—48.0 °C. "H NMR (400 MHz, CDCL,): & 7.24
(d,J=82Hz, 2H), 7.15 (d,] = 7.9 Hz, 2H), 4.17 (q, ] = 6.6 Hz, 1H),
3.66 (s, 3H), 3.54 (d, ] = 6.4 Hz, 1H), 2.33 (s, 3H), 2.33 (brs, 1H),
1.57—1.49 (m, 1H), 1.40—1.36 (m, 3H), and 0.91 (t, J = 7.1 Hz, 3H);
BC{'H} NMR (100 MHz, CDCl,): § 174.0, 137.6, 132.2, 129.5,
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129.2, 72.0, 57.0, 52.1, 36.7, 21.2, 19.1, and 14.1. HRMS (ESI-TOF)
m/z: [M + Na]* caled for C;,H,,0;Na, 259.1305, found, 259.1278;
[M — H,0 + H]* caled for C,,H,50,, 219.1380; found, 219.1375.

anti 7j. Compound anti 7j was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9.2:0.8, v/v) was used to obtain pure anti 7j as
a white solid, yield: 190 mg, 80%, mp 87.1—89.0 °C. '"H NMR (400
MHz, CDCL,): § 7.17=7.12 (m, 4H), 4.17—4.12 (m, 1H), 3.66 (s,
3H), 3.54 (d, ] = 9.1 Hz, 1H), 2.33 (s, 3H), 1.60—1.45 (m, 1H),
1.32—1.22 (m, 3H), and 0.82 (t, ] = 7.2 Hz, 3H); *C{'"H} NMR (100
MHz, CDCL,): § 174.5, 137.5, 133.3, 129.6, 128.3, 73.2, 58.4, 52.2,
36.1, 21.2, 18.7, and 13.9. HRMS (ESI-TOF) m/z: [M + Na]* calcd
for C,,H,,0;Na, 259.1305, found, 259.1282; [M — H,0 + H]* calcd
for C,4H,40,, 219.1380; found, 219.1373.

Methyl 3-Hydroxy-3-phenyl-2-o-tolylpropanoate (10a). syn
10a. Compound syn 10a was prepared by general procedure B. The
product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 10a as a
white solid, yield: 209 mg, 77%, mp 61.4—63.8 °C. '"H NMR (400
MHz, CDCL): 5 7.59 (dd, J = 1.4 Hz, 7.6 Hz, 1H), 7.29—7.14 (m,
8H), 5.33 (d, J = 7.5 Hz, 1H), 421 (d, ] = 7.5 Hz, 1H), 3.51 (s, 3H),
2.56 (brs, 1H), and 2.16 (s, 3H); *C{'H} NMR (100 MHz, CDCl,):
8 173.3, 141.3, 138.0, 133.4, 130.7, 128.4, 128.1, 127.8, 127.7, 126.9,
126.5, 75.3, 54.3, 52.1, and 19.9. HRMS (ESI-TOF) m/z: [M — H,0
+ H]* caled for C,,H,,0,, 253.1223; found, 253.1223.

anti 10a. Compound anti 10a was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9.2:0.8, v/v) was used to obtain pure anti 10a
as a white solid, yield: 226 mg, 84%, mp 107.8—109.8 °C. 1H NMR
(400 MHz, CDCL,): 5 7.40 (dd, J = 1.3 Hz, 7.7 Hz, 1H), 7.17—7.12
(m, 4H), 7.10=7.04 (m, 3H), 6.94 (d, ] = 7.4 Hz, 1H), 5.20 (d, ] =
9.4 Hz, 1H), 4.15 (d, ] = 9.5 Hz, 1H), 3.69 (s, 3H), and 1.86 (s, 3H);
BC{'H} NMR (100 MHz, CDCL): § 174.6, 140.6, 136.9, 133.9,
130.6, 128.0, 127.8, 127.6, 126.6 1262, 76.5, 55.1, 52.4, and 19.5.
HRMS (ESI-TOF) m/z: [M — H,0 + H]" caled for C;;H,;0,,
253.1223; found, 253.1220.

Methyl 3-Hydroxy-3-phenyl-2-m-tolylpropanoate (10b). syn
10b. Compound syn 10b was prepared by general procedure B. The
product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 10b as a
white solid, yield: 205 mg, 76%. mp 83.3—85.2 °C. '"H NMR (400
MHz, CDCLy): 6 7.35—7.11 (m, 9H), 5.26 (d, ] = 8.0 Hz, 1H), 3.84
(d, J = 8.0 Hz, 1H), 3.50 (s, 3H), 2.34 (brs, 1H), and 2.34 (s, 3H);
BC{'H} NMR (100 MHz, CDCL,): § 172.8, 141.1, 138.5, 134.8,
129.9, 128.9, 128.7, 128.4, 128.1, 126.8, 126.2, 75.2, 59.9, 52.1, and
21.6. HRMS (ESI-TOF) m/z: [M — H,0O + H]" caled for C;;H,,0,,
253.1223; found, 253.1218.

anti 10b. Compound anti 10b was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure anti 10b as a
white solid, yield: 190 mg, 70%, mp 92.5—94.4 °C. '"H NMR (400
MHz, CDCl,): § 7.18—7.15 (m, 3H), 7.10—7.07 (m, 2H), 7.04 (d, ] =
7.6 Hz, 1H), 6.97 (d, ] = 7.5 Hz, 1H), 6.89 (s, 1H), 6.86 (d, ] = 7.6
Hz, 1H), 5.15 (d, J = 9.2 Hz, 1H), 3.84 (d, ] = 9.2 Hz, 1H), 3.70 (s,
3H), 3.23 (brs, 1H), and 2.22 (s, 3H); *C{’'H} NMR (100 MHz,
CDCL): § 174.1, 1409, 1382, 1352, 129.3, 128.4, 128.4, 1282,
127.8, 126.7, 125.7, 76.6, 59.8, 52.4, and 21.4. HRMS (ESI-TOF) m/
z: [M — H,0 + H]* caled for C,,H,,0,, 253.1223; found, 253.1228.

Methyl 3-Hydroxy-2-(4-methoxyphenyl)-3-phenylpropa-
noate (10c). syn 70c. Compound syn 10c was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10c as a white solid, yield: 183 mg, 64%, mp 101.8—
103.4 °C. 'H NMR (400 MHz, CDCl,): 5 7.30—7.24 (m, 7H), 6.85
(dd, J = 2.2 Hz, 6.7 Hz, 2H), 5.24 (d, ] = 7.5 Hz, 1H), 3.81 (d,] = 7.5
Hz, 1H), 3.78 (s, 3H), 3.51 (s, 3H), and 2.56 (brs, 1H); “C{'H}
NMR (100 MHz, CDCL,): 5 173.2, 159.5, 141.1, 130.3, 128.3, 128.0,
126.8, 114.2, 75.1, 58.9, 55.4, and 52.1. HRMS (ESI-TOF) m/z: [M
— H,0 + H]* caled for C;H,,0;, 269.1172; found, 269.1156.
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anti 10c. Compound anti 10c was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1—8.5:1.5, v/v) was used to obtain pure anti
10c as a white solid, yield: 206 mg, 72%, mp 68.9—72.3 °C. '"H NMR
(400 MHz, CDClLy): 6 7.19-7.17 (m, 3H), 7.11-7.08 (m, 2H),
7.00—6.98 (m, 2H), 6.71—6.69 (m, 2H), 5.13(d, ] = 9.4 Hz, 1H), 3.82
(d, J = 9.4 Hz, 1H), 3.72 (s, 3H), and 3.71 (s, 3H); “*C{'H} NMR
(100 MHz, CDCL,): § 174.3, 159.0, 141.0, 129.7, 128.2, 127.9, 127.4,
126.8, 114.0, 76.8, 59.1, 55.3, and 52.4. HRMS (ESI-TOF) m/z: [M +
Na]* caled for C,,H,30,Na, 309.1097, found, 309.1068; [M — H,O +
H]* caled for C;;H;,05, 269.1172; found, 269.1173.

Methyl 3-Hydroxy-2-(2-methoxyphenyl)-3-phenylpropa-
noate (10d). syn 10d. Compound syn 10d was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10d as a white solid, yield: 195 mg, 68%, mp 81.2—
83.3 °C. 'H NMR (400 MHz, CDCL,): § 7.30 (dd, ] = 1.5 Hz, 7.6 Hz,
1H), 7.26—7.19 (m, 6H), 6.92 (td, ] = 0.6 Hz, 7.5 Hz, 1H), 6.79 (d, ]
= 8.2 Hz, 1H), 5.37 (dd, ] = 2.7 Hz, 5.9 Hz, 1H), 447 (d, ] = 5.9 Hz,
1H), 3.58 (s, 3H), 3.57 (s, 3H), and 3.08 (d, J = 2.9 Hz, 1H);
BC{'H} NMR (100 MHz, CDCL,): § 173.8, 157.6, 141.4, 130.0,
129.0, 127.9, 127.6, 126.7, 123.6, 120.7, 111.1, 74.6, 55.7, 52.1, and
51.2. HRMS (ESI-TOF) m/z: [M + Na]* caled for C;,H;;0,Na,
309.1097, found, 309.1084; [M — H,O + H]* calcd for C;,H;,0;,
269.1172; found, 269.1173.

anti 10d. Compound anti 10d was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure anti
10d as a white solid, yield: 212 mg, 74%, mp 110.4—112.4 °C. 'H
NMR (400 MHz, CDCL,): § 7.16—=7.09 (m, 6H), 7.04 (dd, J = 1.6
Hz, 7.6 Hz, 1H), 6.79 (td, ] = 0.8 Hz, 7.5 Hz, 1H), 6.70 (d, ] = 8.2
Hz, 1H), 5.17 (dd, J = 3.5 Hz, 8.6 Hz, 1H), 4.28 (d, ] = 8.6 Hz, 1H),
3.86 (d, J = 4.0 Hz), 3.68 (s, 3H), and 3.58 (s, 3H); *C{*H} NMR
(100 MHz, CDCL;): § 175.0, 156.8, 141.1, 129.6, 128.8, 127.8, 127.5,
1267, 124.6, 120.7, 111.0, 75.4, 55.5, 52.9, and 52.3. HRMS (ESI-
TOF) m/z: (M + Na]" caled for C;,H,;;0,Na, 309.1097, found,
309.1093; (M — H,0 + H]* calcd for C;,H;,05, 269.1172; found,
269.1171.

Methyl 2-(2-Fluorophenyl)-3-hydroxy-3-phenylpropanoate
(10e). syn 10e. Compound syn 10e was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10e as a white solid, yield: 145 mg, 53%, mp 82.3—
85.0 °C. '"H NMR (400 MHz, CDCL,): 6 7.43 (td, ] = 1.6 Hz, 7.6 Hz,
1H), 7.26—7.20 (m, 6H), 7.10 (td, J = 1.0 Hz, 7.6 Hz, 1H), 6.98—
6.93 (m, 1H), 5.40 (d, ] = 6.0 Hz, 1H), 4.3 (d, ] = 6.0 Hz, 1H), 3.60
(s, 3H), and 2.91 (brs, 1H); *C{'H} NMR (100 MHz, CDCL,): §
172.9, 161.2 (d, Jo_r = 245.4 Hz), 140.8, 130.5 (d, Jo_r = 3.2 Hz),
1294 (d, Jo_p = 8.5 Hz), 128.3, 128.0, 126.5, 124.1 (d, Jo_p = 3.6
Hz), 121.9 (d, Jo_p = 14.5 Hz), 115.4 (d, Jo_g = 22.7 Hz), 74.3, 52.4,
and 51.0. HRMS (ESI-TOF) m/z: [M — H,0 + H]" calcd for
C,6H,,FO,, 257.0972; found, 257.0961.

anti 10e. Compound anti 10e was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1-8.5:1.5, v/v) was used to obtain pure anti
10e as a white solid, yield: 209 mg, 76%, mp 74.6—76.7 °C. 'H NMR
(400 MHz, CDCly): 6 7.20-7.13 (m, 7H), 7.01-6.97 (m, 1H),
6.89—6.85 (m, 1H), 5.21 (d, J = 8.8 Hz, 1H), 4.23 (d, ] = 9.0 Hz,
1H), and 3.72 (s, 3H); *C{'H} NMR (100 MHz, CDCl,): § 173.7,
160.4 (d, Jo_g = 245.1 Hz), 140.5, 130.0 (d, Jo_p = 3.6 Hz), 129.4 (d,
Je_r = 8.4 Hz), 128.2, 128.0, 126.7, 124.2 (d, Jc_g = 3.6 Hz), 123.0
(d, Jo_p = 14.6 Hz), 115.6 (d, Jc_g = 22.1 Hz), 75.6 (d, Jo_r = 1.0
Hz), 52.6, 52.2. HRMS (ESI-TOF) m/z: [M + Na]* calcd for
C,¢H;sFO;Na, 297.0897, found, 297.0898; (M — H,0O + H]" caled
for C,H,,FO,, 257.0972; found for [M — H,0 + H]*, 257.0981.

Methyl 2-(3-Fluorophenyl)-3-hydroxy-3-phenylpropanoate
(10f). syn 10f. Compound syn 10f was prepared by general procedure
B. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1, v/v) was used to obtain pure syn 10f as a
white solid, yield: 196 mg, 72%, mp 71—73 °C. '"H NMR (400 MHzg,
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CDCly): § 7.29—7.25 (m, 6H), 7.10—7.00 (m, 2H), 6.98—6.96 (m,
1H), 5.28 (d, ] = 7.2 Hz, 1H), 3.87 (d, ] = 7.2 Hz, 1H), 3.54 (s, 3H),
and 2.57 (brs, 1H); 3C{'H} NMR (100 MHz, CDCL): § 172.6,
162.8 (d, Jo_p = 244.7 Hz), 140.7, 137.2 (d, Jo_r = 7.4 Hz), 130.0 (d,
Je_r = 8.3 Hz), 128.4, 128.2, 126.6, 125.2 (d, Jc_p = 2.9 Hz), 116.3
(d, Je—p = 22.0 Hz), 115.0 (d, Jo_g = 21.0 Hz), 75.0, 59.2 (d, Jc_r =
1.4 Hz), and 52.3. HRMS (ESI-TOF) m/z: [M — H,0 + H]* caled
for C,sH,,FO,, 257.0972; found, 257.0978.

anti 10f. Compound anti 10f was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure anti
10f as a white solid, yield: 201 mg, 73%, mp 75.5—77.8 °C. '"H NMR
(400 MHz, CDCL): 6 7.22—7.11 (m, 6H), 7.00-6.97 (m, 1H),
6.89—6.84 (m, 1H), 5.20 (d, ] = 9.0 Hz, 1H), 4.23 (d, ] = 9.0 Hg,
1H), and 3.72 (s, 3H); *C{'H} NMR (100 MHz, CDCl,): § 173.7,
160.4 (d, Jo_g = 245.2 Hz), 140.5, 130.0 (d, Jc_r = 3.6 Hz), 129.4 (d,
Jor = 8.4 Hz), 1282, 128.0, 126.7, 1242 (d, Jo_s = 3.6 Hz), 123.0
(d, Je_g = 14.6 Hz), 115.5 (d, Jc_g = 22.1 Hz), 75.6, 52.6, and 52.2.
HRMS (ESI-TOF) m/z: [M — H,0 + H]* caled for C,¢H,,FO,,
257.0972; found, 257.0983.

Methyl 2-(4-Bromophenyl)-3-hydroxy-3-phenylpropanoate
(109). syn 10g. Compound syn 10g was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10g as a white solid, yield: 190 mg, 57%, mp 117.7—
119.4 °C. 'H NMR (400 MHz, CDCL,): 5 7.42 (dd, ] = 1.9 Hz, 6.6
Hz, 2H), 7.29-7.23 (m, SH), 7.16 (dd, ] = 1.8 Hz, 6.6 Hz, 2H), 5.28
(d, J = 6.8 Hz, 1H), 3.83 (d, ] = 6.8 Hz, 1H), 3.55 (s, 3H), and 2.71
(brs, 1H); *C{'H} NMR (100 MHz, CDCl,): § 172.8, 140.7, 133.7,
131.7, 131.1, 128.4, 128.2, 126.6, 122.1, 74.8, 58.9, and 52.3. HRMS
(ESI-TOF) m/z: [M — H,0 + H]" calcd for C4H;,BrO,, 317.0172;
found, 317.0165.

anti 10g. Compound anti 10g was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1-8.5:1.5, v/v) was used to obtain pure anti
10g as a white solid, yield: 223 mg, 66%, mp 134.8—137.0 °C. 'H
NMR (400 MHz, CDCL,): § 7.27 (dd, J = 1.9 Hz, 6.6 Hz, 2H), 7.20—
7.18 (m, 3H), 7.10—7.07 (m, 2H), 6.95 (dd, J = 1.8 Hz, 6.6 Hz, 2H),
5.12 (d, ] = 9.4 Hz, 1H), 3.84 (d, ] = 9.4 Hz, 1H), 3.72 (s, 3H), and
3.11 (brs, 1H); BC{*H} NMR (100 MHz, CDCl;): § 173.5, 140.5,
134.3, 131.7, 130.4, 128.4, 128.1, 126.7, 121.8, 76.6, 59.4, and 52.5.
HRMS (ESI-TOF) m/z: [M — H,0 + H]" calcd for C;¢H,,BrO,,
317.0172; found, 317.0182.

Methyl 2-(2-Bromophenyl)-3-hydroxy-3-phenylpropanoate
(10h). syn 10h. Compound syn 10h was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10h as a white colorless semisolid, yield: 227 mg, 68%.
'H NMR (400 MHz, CDCL,): 5 7.67 (dd, ] = 1.4 Hz, 7.8 Hz, 1H),
7.51 (dd, ] = 0.7 Hz, 8.0 Hz, 1H), 7.30 (td, ] = 0.7 Hz, 7.8 Hz, 1H),
7.25 (s, SH), 7.12 (td, ] = 1.5 Hz, 7.9 Hz, 1H), 5.36 (dd, ] = 2.7 Hz, |
= 6.7 Hz, 1H), 4.67 (d, ] = 6.8 Hz, 1H), 3.55 (s, 3H), and 2.75 (d, ] =
2.8 Hz, 1H); *C{"H} NMR (100 MHz, CDCL,): § 172.7, 140.7,
134.6, 133.0, 130.0, 129.3, 128.3, 128.1, 127.6, 126.8, 126.6, 75.1,
56.6, and 52.3. HRMS (ESI-TOF) m/z: [M — H,0 + H]" calcd for
C,¢H,4BrO,, 317.0172; found, 317.0181.

anti 10h. Compound anti 10h was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure anti
10h as a white solid, yield: 270 mg, 81%, mp 121.3—123.2 °C. 'H
NMR (400 MHz, CDCl;): 6 7.43 (dd, J = 1.3 Hz, 8.0 Hz, 1H), 7.36
(dd, J = 1.6 Hz, 7.8 Hz, 1H), 7.24—7.19 (m, 6H), 7.07—7.03 (m, 1H),
523 (d, J = 8.0 Hz, 1H), 4.55 (d, J = 8.0 Hz, 1H), 3.70 (s, 3H), and
3.70 (brs, 1H); *C{'"H} NMR (100 MHz, CDCL,): § 173.9, 140.4,
1353, 133.3, 130.0, 129.2, 1282, 127.9, 127.6, 126.6, 125.1, 75.7,
57.4, and 52.6. HRMS (ESI-TOF) m/z: [M — H,0 + H]" calcd for
C,sH,4BrO,, 317.0172; found, 317.0180.

Methyl 3-Hydroxy-3-phenyl-2-(4-trifluoromethyl)-
phenylpropanoate (10i). syn 10i. Compound syn 10i was prepared
by general procedure B. The product was purified by silica gel column
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chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10i as a white solid, yield: 220 mg, 68%, mp 130.5—
132.2 °C. '"H NMR (400 MHz, CDCl;): 6 7.55 (d, ] = 8.1 Hz, 2H),
7.40 (d, J = 8.1 Hz, 2H), 7.30—7.23 (m, SH), 5.35 (d, ] = 6.8 Hz,
1H), 3.95 (d, ] = 6.7 Hz, 1H), 3.57 (s, 3H), and 2.71 (brs, 1H);
BC{'H} NMR (100 MHz, CDCl): § 172.6, 140.6, 138.8, 130.2 (q,
Jos = 32.3, 64.8 Hz), 129.8, 128.5, 128.3, 126.5, 125.4 (q, Jo_x = 3.8,
7.5 Hz), 124.2 (q, Jo_r = 270.5, 540.9 Hz), 74.8, 59.2, and S52.4.
HRMS (ESI-TOF) m/z: [M — H,0 + H]" caled for C;,H,F;0,,
307.0940; found, 307.0943.

anti 10i. Compound anti 10i was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure anti
10i as a white solid, yield: 267 mg, 82%, mp 78.8—80.9 °C. '"H NMR
(400 MHz, CDCl,): § 7.43 (d, ] = 8.1 Hz, 2H), 7.22—7.19 (m, SH),
7.10—7.08 (m, 2H), 5.18 (d, ] = 9.3 Hz, 1H), 3.96 (d, ] = 9.3 Hz,
1H), 3.74 (s, 3H), and 3.11 (brs, 1H); *C{'H} NMR (100 MHz,
CDCL,): § 173.5, 140.5, 139.5, 130.2 (g, Jo_g = 32.3, 64.5 Hz), 129.3,
128.7, 128.5, 1269, 125.7 (q, Je_g = 3.7, 7.5 Hz), 124.3 (q, Jo_s =
270.5, 540.9 Hz), 76.7, 60.0, and 52.8. HRMS (ESI-TOF) m/z: [M —
H,0 + H]* caled for C,,H,4F;0,, 307.0940; found, 307.0950.

Methyl 2-(4-tert-butylphenyl)-3-hydroxy-3-phenylpropa-
noate (10j). syn 10j. Compound syn 10j was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9:1, v/v) was used to
obtain pure syn 10j as a white solid, yield: 245 mg, 78%, mp 96.2—
98.6 °C. "H NMR (400 MHz, CDCL,): § 7.37—7.24 (m, 9H), 5.24 (d,
] = 8.2 Hz, 1H), 3.85 (d, ] = 8.2 Hz, 1H), 3.48 (s, 3H), 2.37 (brs,
1H), and 1.31 (s, 9H); *C{'"H} NMR (100 MHz, CDCl;): § 172.8,
151.1, 141.2, 131.9, 128.8, 128.4, 128.1, 126.9, 125.8, 75.4, 59.6, 52.0,
34.6, and 31.4. HRMS (ESI-TOF) m/z: [M — H,0 + H]" calcd for
CyoH,30,, 295.1693; found, 295.1689.

anti 10j. Compound anti 10j was prepared by general procedure A.
The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9:1 to 8.5:1.5, v/v) was used to obtain pure anti
10j as a white solid, yield: 189 mg, 61%, mp 125—126.5 °C. '"H NMR
(400 MHz, CDClLy): 6 7.20-7.17 (m, SH), 7.11-7.09 (m, 2H),
7.03—7.00 (m, 2H), 5.14 (d, ] = 8.9 Hz, 1H), 3.87 (d, ] = 8.8 Hz,
1H), 3.70 (s, 3H), and 1.24 (s, 9H); “C{'H} NMR (100 MHz,
CDCL): § 1742, 150.6, 141.1, 132.2, 1283, 128.2, 127.8, 126.7,
125.5, 76.7, 59.3, 52.3, 34.5, and 31.4. HRMS (ESI-TOF) m/z: [M +
Na]* caled for CooH,,0;Na, 335.1618, found, 335.1620; [M — H,O +
H]* caled for CygHy30,, 295.1693; found for [M — H,O + HJY,
295.1693.

Methyl 3-Hydroxy-2-(naphthalen-1-yl)-3-phenylpropa-
noate (10k). syn 10k. Compound syn 10k was prepared by general
procedure B. The product was purified by silica gel column
chromatography and hexane/ethyl acetate (9.7:0.3 to 9.5:0.5, v/v)
was used to obtain pure syn 10k as a yellow solid, yield: 224 mg, 73%,
mp 143.8—145.4 °C. '"H NMR (400 MHz, CDCL;): § 7.82—7.79 (m,
4H), 7.49-7.45 (m, 3H), 7.35-7.23 (m, SH), 5.38 (d, ] = 7.6 Hz,
1H), 4.05 (d, J = 7.6 Hz, 1H), 3.52 (s, 3H), and 2.59 (brs, 1H);
BC{'H} NMR (100 MHz, CDCL,): § 172.9, 141.0, 133.4, 133.1,
132.4, 128.6, 128.5, 128.4, 1282, 128.1, 127.8, 1264, 1263, 75.2,
59.9, and 52.2. HRMS (ESI-TOF) m/z: [M + Na]* caled for
CyoH,305Na, 329.1148, found, 329.1143; [M — H,O + H]" caled for
CyoH,,0,, 289.1223; found, 289.1227.

anti 10k. Compound anti 10k was prepared by general procedure
A. The product was purified by silica gel column chromatography and
hexane/ethyl acetate (9.5:0.5 to 9:1, v/v) was used to obtain pure anti
10k as a yellow solid, yield: 226 mg, 74%, mp 119.2—121.4 °C. 'H
NMR (400 MHz, CDCL,): § 7.74—7.69 (m, 2H), 7.65 (d, ] = 8.5 Hz,
1H), 7.58 (d, J = 1.2 Hz, 1H), 7.42—7.40 (m, 2H), 7.18 (dd, ] = 1.8,
8.5 Hz, 1H), 7.14—7.10 (m, SH), 5.30 (d, J = 9.4 Hz, 1H), 4.06 (d, ]
=9.3 Hz, 1H), and 3.72 (s, 3H); *C{'"H} NMR (100 MHz, CDCl,):
5 174.0, 140.8, 133.3, 132.8, 128.3, 128.3, 128.0, 127.9, 127.8, 127.7,
126.5, 126.2, 126.1, 76.7, 60.0, and 52.5. HRMS (ESI-TOF) m/z: [M
+ Na]* caled for C,,H,305Na, 329.1148, found, 329.1133; [M — H,O
+ H]* caled for C,H,,0,, 289.1223; found, 289.1220.
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