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FIGURE 1. Representative transformations of epoxysilanes.

Epoxysilanes can also be converted to their lithium anion by
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A multigram scale synthesis of the four stereoisomers of (Eq 1, R = CO,R).1°
methyl 3-silylglycidates (epoxysilanes) with high enantiopu-
rity is described. Key reactions include a Sharpless asym-

Silane Reagent

Dihydropyran Subunit

deprotonation with strong base; subsequent electrophilic addition
at the carbon bearing the silicon group affords the substituted
epoxysilane (Eq 2, Figure $)They may also undergo re-
arrangements involving anionic intermediates to form oxetanes
and oxipines (Eq 3, Figure 2)Interestingly, silyl-substituted
glycidates as a subclass of epoxysilanes remain undeveloped
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(5 columns out of 13 steps) are required for purification, >y A
establishing a convenient reaction sequence for both the oTMS AN
trans- and cis-isomers. AN come T HiR oo J:O\/LR &= Bistramide A
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Epoxysilanes have received attention from the chemical RCHO | Q ’
community due to their ease of preparation and versatility as SiMe,Ph LA x o TR Apicularen A
building blocks and synthetic intermediafedlethods to gener- 3 feh

ate these substrates in enantioenriched form have also becomé = ©02Me, CH;S0:Mes, CH0Me

widely availabl€? This interest is, in part, due to their predictable FIGURE 2. [4 + 2]-Annulations with crotyl- and allylsilane reagents.

behavior in nucleophilic epoxide ring openings, wherein the

steric and electronic effects imparted through the electropositive

nature of silicon may influence the regioselectivity. The
synthesis of a wide range of functionalizgehydroxysilanes

is the direct result of this regiocontrol (eq 1, Figure 1). These
derivedg-hydroxysilanes, in turn, have found numerous syn-
thetic applications in the stereocontrolled access to diols,
alkenes® lactonesit tetrahydrofurang,and other functional
groups’

Recent efforts in our laboratories have focused on the
preparation of enantioenriched silyl-substituted glycidate and
glycidol derivatives to access novel crotyl- and allylsilane
reagentd—3 (Figure 2). For instance, organosilanes have been
used for the formation of dihydropyrané—6 via a [4 +
2]-annulation strategy, which has been employed in the synthesis
of several complex natural products and advanced intermedi-
ates!t
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SCHEME 1. Synthesis of Both Enantiomers otrans-Epoxysilanes using SAE
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SCHEME 2. Synthesis of Both Enantiomers otis-Epoxysilanes using a Enzymatic Resolution
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To maximize structural and stereochemical variations in the conversion using conditions described for tEg-yinylsilane®
synthesis of new organosilane reagents, we designed a routéAccordingly, we explored the possibility of an enzymatic
that had the potential to access all four stereoisomers of theresolution of the racemic epoxide. Epoxidation withCPBA
epoxysilanes. To the best of our knowledge, there is only one gave a racemic mixture of epoxy alcohdl8 that seemed a
report of a multigram synthesis of an enantioenriched epoxy- suitable substrate for enzymatic resolution.
silané? and no reports describing the synthesis of all four  Several lipase enzymes were surveyed for their ability to
stereoisomers. Herein, we describe a straightforward multigram effectively resolve racemic epoxysilyl alcohdfsBest results
synthesis accessing these versatile building blocks with high were obtained using Amano PS-D lipase in the presence of vinyl
enantiopurity. acetate (a transesterifying agent) to provide primary alcbfol

The synthesis of botbis- andtrans-epoxysilanes began with  and acetate 5 in high yields and enantiomeric excess. Base-
commercially available propargyl alcohol. The&nsisomers catalyzed methanolysis of the acetate groupglihgave the
were accessed throughsgnthydrosilylation of 7 using previ- desiredcis-epoxysilanel 6.8
ously described conditiort resulting in>95% yield of a single Completion of the synthesis began with the oxidatiorfof
stereo- and regioisomer (Scheme E)-Vinylsilane8was then  with NalO, and catalytic RuGH to provide acidl7, which was
subjected to a SAE usingH)- or (—)-diethyl tartrate under  immediately esterified to giveeans-silyl glycidate18 (72% from
slightly modified conditiond? The resulting epoxysilyl alcohols 9, respectively). Thérans-epoxides were obtained in an overall
9 and 10 were obtained in a two-step yield of 87% and with  four-step sequence capable of generatir®&) g of material in
>98% enantiomeric excess. high enantiopurity (Scheme 3). With an efficient route to the

Generation of theis-epoxysilane began with the protection transepoxy esters, we next turned our efforts toward the
of propargyl alcohol as a THP ether, which was subsequently synthesis of theis-isomer.

silylated to obtainll (Scheme 2). This substrate underwent  The cis-epoxide 14 underwent the oxidation/esterification

Removal of the THP ether yielded th&){vinylsilane12in 92% upon scale-up, a significant amount of aldehyde was observed
yield over four steps. (ca. 20%) using previously reported conditid#&The sequence

A Sharpless asymmetric epoxidation on the complementary resuylted in a two-step 55% isolated yield 0 after DCC
(2)-vinylsilane was attempted but provided less than 5% coupling. During the course of oxidation, the reaction solution
became a dark green color with the formation of a black

(10) For references pertaining to the asymmetric synthesis of glycidates suspension, suggesting an inactive catalytic sysfeho. drive
(without silicon), see: Imashiro, R.; Seki, M. Org. Chem2004 69, 4216

and references therein.
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Panek, J. SAngew. Chem., Int. EQR005 44, 1223. (c) Su, Q.; Panek, J. 10 as observed using Chiralcel OD 99/1 (hexanes/IPA) at 1 mL/mn. (
S.J. Am. Chem. So@004 126, 2425. (d) Huang, H.; Panek, J. Srg. 35.92 for9 and 45.17 forl0).

Lett. 2003 5, 1991. (e) Huang, H.; Panek, J. & Am. Chem. So00Q (16) Elevated temperatures 20, 0, and+25 °C) did not provide the
122 9836. desired epoxide.
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oxypropan-l-ol, see: Raubo, P.; WichaT&étrahedron: AsymmetriQ95 “Amano” were screened.

6, 577. (18) The enantiomeric excess was determined to vary between 94 and

(13) Beresis, R. T.; Solomon, J. S.; Yang, M.; Jain, N. F.; Panek, J. S. 96% for both14 and 16 as observed using Chiralcel OD 85/15 (hexanes/
Org. Synth 1997, 75, 78. IPA) at 1 mL/min ¢z 5.03 for 14 and 7.08 forl6).
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SCHEME 3. Synthesis of Methyl 3-Silyl Glycidates
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and concentrated to obtain an oil. The oil was chromatographed
over silica gel using hexanes/ethyl acetate (90/10 to 60/40) to get
82.4 g (92% yield,>98% ee) ofd as a clear oil: ¢]?% —10.2 €
1.48 CHC}).2* For 10 (92% yield,> 98% ee): §]%% +9.6 (¢ 2.39
CHClg). The'H and3C NMR and IR spectra of compounésnd
10 were in complete agreement with those found in ref 12.
(2S,39)-3-(Dimethylphenylsilanyl)oxirane-2-carboxylic Acid
(17). Epoxy alcohol9 (27.7 g, 133 mmol) was added infa 3 L
round-bottom flask followed by acetonitrile (440 mL), G@440
mL), and water (660 mL). Sodium metaperiodate (114 g, 532 mmol)
was then added as a solid in one portion followed by ruthenium-
(I chloride hydrate (0.98 g, 4.3 mmol). The reaction was allowed
to rapidly stir overnight at room temperature. Dichloromethane (500
mL) was then added and the reaction mixture stirred for 30 min
before adding an additional 500 mL of water. The aqueous layer
was then extracted with dichloromethane, combined and dried over
MgSQ,, filtered, and concentrated to get 26.2 gldfas a colored
(red/pink on dilution) oil which was immediately taken to the next

the reaction to completion, catalyst loading was increased andstep: *H NMR (400 MHz, CDC}) 6 7.53-7.51 (m, 2H), 7.4%

extended reaction times were explored with little success.
Fortunately, a reset of the catalytic system provided complete
conversion. Thus, applying two sequential catalytic ruthenium
oxidations followed by esterification using DCC/DMAP af-
forded the silyl glycidat®0in a comparable 66% yield for the
two-step sequence (Scheme 3). This oxidation/esterification

7.35 (m, 3H), 3.26 (dJ = 3.2 Hz, 1H), 2.66 (dJ = 3.6 Hz, 1H),
0.39 (s, 3H), 0.36 (s, 3H}:3C NMR (75 MHz, CDC}) 6 176.0,
134.0, 133.8, 130.0, 128.1, 51.9, 50-45.4, —5.5; IR (film) vmax
3071, 2582, 1738 cm; HRMS(CI, NHs) m/z caled for GiH140s-
Si [M]+ 222.0712, found 222.068%]%% —15.96 ¢ 1.83, CHCH).
Forentl7: [o]?% +17.50 € 2.0, CHCE).

sequence was also successfully applied to the primary alcohols (25:39)-Methyl 3-(Dimethylphenylsilanyl)oxirane-2-carboxy-

of 10 and 16 with nearly identical results.
In summary, we have developed a convenient, versatile

synthesis of the stereoisomers of methyl 3-silyl glycidates. These

epoxysilanes possess utility as chiral building blocks in organic
synthesis, portions of which were previously demonstrated. A

Sharpless asymmetric epoxidation and an enzymatic resolution

were employed to obtain the enantiomerically enriched epoxysi-
lyl alcohols, thus providing access to all four stereoisomers in
both thecigdtrans series. Each enantiomer was prepared in
greater than 20 g quantities with high enantiomeric purity and
yields for all intermediate substrates.

Experimental Section
(E)-3-(Dimethylphenylsilanyl)prop-2-en-1-ol (8).To a solution
of 2-propyn-1-ol (38 g, 677.8 mmol) in tetrahydrofuran (1000 mL)
were added dimethylphenylsilane (97 g, 712.0 mmol), sodium
(0.020 g), and platinum(0) hydrosilylation catal<0.14 g, 0.24
mmol) under an atmosphere of nitrogen. The solution was then
refluxed overnight and the solvent removed in vacuo to give an
orange oil. The oil was run over a silica plug with hexanes followed
by 100% ethyl acetate to provide 124.1 g (95%)80&s a light
yellow oil. The'H and3C NMR and IR spectra of compourgi
were in complete agreement with those found in ref 12.
[(2S,39)-3-(Dimethylphenylsilanyl)oxiranyllmethanol (9). A
solution d 4 A molecular sieves (23.1 g) and-{-diethyl -tartrate
(20.5 mL, 50.9 mmol) in dichloromethane (1300 mL) was blanketed
with an atmosphere of argon and cooled-t40 °C. To the above
solution was added titanium tetraisopropoxide (15.0 mL, 50.8
mmol) followed by a slow addition of a 3.5 M solution &drt-
butyl hydroperoxide in tolue® (242 mL). The solution was
allowed to stir fo 1 h before E)-3-(dimethylphenylsilanyl)prop-
2-en-1-0l8 (82.5 g, 429 mmol) in dichloromethane (225 mL) was
added via cannula and stirred for an additional 48 K-40 °C.
The reaction was warmed to @, and a premixed solution of
ferrous sulfate heptahydrate (144 g, 517 mmol) and tartaric acid
(44.1 g, 294 mmol) in water (435 mL) cooled tdG was slowly
added and stirred for 30 min. The reaction was then filtered through
a pad of Celite and extracted with dichloromethane. The combined
organic layers were again cooled t6®, and a solution containing
126 g of NaOH in 420 mL of a brine solution was added and stirred
for 2 h. The reaction was diluted with 500 mL of water and then
extracted with 1:1 hexane/diethyl ether, dried over MgSiered,

late (18). A solution of epoxy acidl7 (25.4 g, 114 mmol) in
dichloromethane (325 mL) was slowly added to a solution of DCC
(36.9 g, 179 mmol), DMAP (1.78 g, 14.6 mmol), and methanol
(18.2 mL, 441 mmol) in dichloromethane (70 mL) atG. The
reaction was allowed to stir overnight at room temperature. The
solution was then filtered and dried in vacuo to yidiglas a oil.
Further purification over silica gel (hexanes/ethyl acetate 100% to
90/10) gave 21.9 g (81%) of a clear oitH NMR (400 MHz,
CDClg) 6 7.52 (m, 2H), 7.38 (m, 3H), 3.74 (s, 3H), 3.24 M=
3.2 Hz, 1H), 2.64 (dJ = 3.2 Hz, 1H), 0.37 (s, 3H), 0.34 (s, 3H);
13C (75 MHz, CDC}) 6 170.3, 134.2, 133.7, 129.7, 127.8, 52.1,
51.0, 50.6,—5.6, —=5.7; IR (film) vmax 1755, 1290, 1207 cn;
HRMS (CI, NHs) m/z calcd for G,H1603Si [M]* 236.0869, found
236.0877; %% —26.39 € 1.95, CHC}). For entl8 [a]?%
+28.56 € 1.67, CHCY).
Dimethylphenyl[3-(tetrahydropyran-2-yloxy)prop-1-ynyl]si-
lane (11). Propargy! alcohol (40.0 g, 713 mmol) and dichlo-
romethane (1400 mL) were addedard 3 L round-bottom flask
and cooled to OC. Dihydropyran (68.3 mL, 749 mmol) was added
followed by p-toluenesulfonic acid (1.23 g, 7.12 mmol) and the
mixture stirred for 1 h. A saturated solution of sodium bicarbonate
was slowly added and the mixture stirred until gas evolution ceased.
The remaining aqueous layer was extracted with dichloromethane
and dried over MgS@ After filtering, the reaction was concentrated
to get a clean oil (94 g) that was reacted directly.
Tetrahydro-2-(2-propynyloxy)42-pyran (ca. 48 g, 340 mmol)
was addedd a 2 Lround-bottom flask followed by THF (360 mL).
The reaction was cooled t678 °C, and 1.05 equiv of 2.5 M-BuLi
in hexanes (140 mL) was slowly added o2éh via a syringe pump.
After the solution was stirred for 30 min, chlorodimethylphenyl-
silane (59.8 mL, 360 mmol) was added dropwise. The reaction
mixture was stirred for an additional 30 min &8 °C and then
warmed to room temperature and stirred for 3 h. The resulting
solution was poured into ieewater and diluted with hexanes. The
aqueous layer was extracted with hexanes, and the organics were
dried over MgSQ filtered, and concentrated in vacuo to yield 93
g (99%) ofllas a light yellow oil that can be used without further
purification: *H NMR (400 MHz, CDC}) ¢ 7.60 (m, 2H), 7.36

(20) For the preparation of anhydrous TBHP, see: Hill, J. G.; Rossiter,
E.; Sharpless, K. BJ. Org. Chem1983 48, 3607.

(21) Le Bideau, F.; Gilloir, F.; Nilsson, Y.; Aubert, C.; Malacria, M.
Tetrahedron1996 52, 7487.
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(m, 3H), 4.82 (t, 3.2 Hz, 1H), 4.344.30 (d,Ja— 16 Hz, 1H),
4.28-4.24 (d Jy= 15.2 Hz, 1H), 3.83 (m, 1H), 3.51 (m, 1H), 1:84
1.75 (m, 1H), 1.76:1.69 (m, 1H), 1.641.59 (m, 2H), 1.56-1.50
(m, 2H), 0.40 (s, 6H)*C NMR (75 MHz, CDC}) 6 136.7, 133.6,
129.4,127.8,103.3, 96.7, 88.8, 61.9, 54.8, 30.2, 25.3, +A.®O0;
IR (film) vmax 2944, 2176, 1428, 1250, 1118, cmHRMS (Cl,
NH3) m/z calcd for GeH»,0,Si [M] T 274.1389, found 274.1366.
(2)-3-(Dimethylphenylsilanyl)prop-2-en-1-ol (12).Alkyne 11
(95.0 g, 346 mmol) was dissolved in diethyl ether (218 mL) and
cooled to 0°C. A 1 M solution of DIBAL-H in hexanes (381 mL)

[(2S,3R)-3-(Dimethylphenylsilanyl)oxiranyllmethanol (16).A
solution of acetatedl5 (58 g, 232 mmol) in methanol (600 mL)
was addedd a 2 Lround-bottom flask. KCO; was added (0.64 g,

4.6 mmol) and the reaction stirredrf@ h atroom temperature.
Water was added to the flask followed by ether. The aqueous layer
was subsequently extracted twice more with ether. The combined
organics were then dried over MggQiltered, and concentrated

in vacuo to get an oil. The oil was flashed over silica gel with
hexanes/ethyl acetate (80/20) to get 46.5 g (97%;9B% ee) of

16 as a clear oil: ¢]%°% —14.90(c 1.56, CHC}). The'H and®3C

was added and the reaction allowed to reach room temperature angN\MR and IR spectra and HRMS of compoub8were in complete

stir for an additional 24 h. The reaction was then slowly poured
into 1 L of a 1 MHCl/ice solution and allowed to stir until solution
became clear (ca. 2 h). The mixture was extracted with diethyl ether,
dried over MgSQ, filtered over silica, and concentrated to yield
90 g (94%) of an oil that was used without further purification.
This oil (ca. 90 g, 300 mmol) was addedara 1 Lround-bottom
flask followed by methanol (580 mL) and a catalytic amount of
p-toluenesulfonic acid (0.620 g, 3.2 mmol). The reaction was
allowed to stir fo 3 h before addition of triethylamine (0.45 mL,
3.2 mmol). The reaction was then filtered through a pad of silica
gel and concentrated in vacuo to give 60 g (99%]1dfs a clear
oil that can be used without further purificatiodd NMR (400
MHz, CDCk) 6 7.51 (m, 2H), 7.34 (m, 3H), 6.54 (d§, = 14.4,
6.0 Hz, 1H), 5.85 (d appt t, 14, 1.2 Hz, 1H), 4.05 (dds 6.4, 1.6
Hz, 2H), 0.37 (s, 6H)}*C NMR (75 MHz, CDC}) ¢ 148.0, 139.1,
133.5, 129.8, 129.1, 127.8, 63:20.97; IR (film) vnax 3346, 2956,
1607 cntl; HRMS (Cl, NHs) mvz calcd for GiH160Si [M]*
192.0970, found 192.0972.
[3-(Dimethylphenylsilanyl)oxiranylJmethanol (13). A solution
of allylic alcohol12 (51.3 g, 267 mmol) in dichloromethane (1250
mL) was added imt a 3 Lround-bottom flask and cooled to°C.
m-CPBA (119 g, 531 mmol of max 77%) was then added. The
solution was allowed to warm to room temperature and stir for an
additional 3.5 h. The entire solution was then poured SLOWLY
into a mixture of saturated N&0; solution (1 L) where it was
allowed to stir for 30 min. A 1.5-L portion of saturated NaHEO
was then SLOWLY added, and the combined mixture was stirred
for an additional 1.5 h. The solution was then extracted with

agreement with those found faB as reported above.
(2R,39)-3-(Dimethylphenylsilanyl)oxirane-2-carboxylic Acid
(19). Epoxy alcohol14 (47.0 g, 226 mmol) was added ina 5 L
round-bottom flask followed by acetonitrile (750 mL), GEr50
mL), and water (1138 mL). Sodium metaperiodate (193 g, 902
mmol) was then added as a solid in one portion followed by
ruthenium(lll) chloride hydrate (3.00 g, 14 mmol). The reaction
was allowed to stir at room temperature for 4 h. Dichloromethane
(2500 mL) was then added and the reaction mixture stirred for an
additional 30 min. The aqueous layer was extracted with dichlo-
romethane, and the combined extracts were dried over MgSO
filtered, and concentrated in vacuo to give 45.53 g of a colored
(red/pink) oil (ca. 20% aldehyde). The oil may be taken on crude
or added inb a 5 Lround-bottom flask with acetonitrile (750 mL),
CCl, (750 mL), and water (1138 mL). Sodium metaperiodate (43.4
g, 175 mmol) was then added followed by ruthenium(lil) chloride
hydrate (0.49 g, 2.2 mmol). The reaction was allowed to stir at
room temperature for 4 h. Workup followed as described above to
give 41.43 g (83%) ofl9 as a colored (lavender) oil that was
immediately taken to the next stepd NMR (400 MHz, CDC})
0 7.51 (m, 2H), 7.35 (m, 3H), 3.68 (d,= 5.2 Hz, 1H), 2.68 (d,
J = 6.0 Hz, 1H), 0.44 (s, 3H), 0.40 (s, 3HYC NMR (75 MHz,
CDCly) 6 175.4,133.8, 133.7, 129.7, 127.9, 52.1, 51%:.3,5,—4.8;
IR (film) vmax 3071, 2958, 1723, 1251 cty HRMS (CI, NH)
mvz calcd for G3H1405Si [M]+ 222.0712, found 222.0698¢]%%
+10.94 € 1.92, CHCY). Forent19: [a]?%, —10.23 € 1.76, CHCY}).

(2R,35)-Methyl 3-(Dimethylphenylsilanyl)oxirane-2-carboxy-

dichloromethane. The combined organics were washed carefully late (20). A solution of epoxy acidl9 (41.43 g, 186.4 mmol) in

with saturated NaHC§) dried over MgSQ filtered, and concen-
trated in vacuo to get an oil. Further purification over silica gel
(hexanes/ethyl acetate: 95/5 to 50/50) yielded 46.8 g (85%pof
as a light yellow oil: '"H NMR (400 MHz, CDC}) 6 7.55 (m, 2H),
7.40 (m, 3H), 3.68 (q) = 9.6 Hz, 1H), 3.37 (m, 2H), 2.71 (br. s,
1H), 2.52 (m, 1H), 0.42 (s, 3H), 0.40 (s, 3HJC NMR (75 MHz,
CDCl) 6 136.5, 133.7, 129.6, 128.0, 63.2, 57.7, 49:2,9,—3.3;
IR (film) vmax 3418, 2958, 1427 cmt; HRMS (ClI, NHs) m/z calcd
for C11H160,Si [M]* 208.0920, found 208.0881.

Acetic Acid (2S,3R)-3-(Dimethylphenylsilanyl)oxiranyl Meth-
yl Ester and [(2R,39)-3-(Dimethylphenylsilanyl)oxiranyljmethanol
(15 and 14).A solution of racemic epoxidé&3 (50 g, 240 mmol)
and vinyl acetate (11 mL, 120 mmol, 0.5 equiv) in diethyl ether
(3000 mL) was addedota 4 L round-bottom flask. After the
addition of lipase PS-D (6 g), the reaction was allowed to stir for
15 h at room temperature. The solution was then filtered and
concentrated in vacuo to get an oil. Further purification over silica
gel (hexanes/ethyl acetate: 95/5 to 80/20) yielded 28.5 g (47%) of
15 as a clear oil and 22.5 g (45%, 996% ee) ofl4 as a light
yellow oil. Acetatel5: 'H NMR (400 MHz, CDC}) 6 7.54 (m,
2H), 7.38 (m, 3H), 4.17 (dd) = 12, 3.2 Hz, 1H), 3.74 (dd]) =
12, 7.6 Hz, 1H), 3.40 (m, 1H), 2.49 (d,= 5.6 Hz, 1H), 2.04 (s,
3H), 0.42 (s, 3H), 0.40 (s, 3H}C NMR (75 MHz, CDC}) o
170.6, 135.9, 133.7, 129.7, 128.0, 65.1, 54.5, 48.7, 2(B7],—3.5;
IR (film) vmax 2957, 1740, 1428, 1372, 1232 cipn HRMS (Cl,
NH3) m/z calcd for G3H1g03Si [M]+ 250.1025, found 250.1021.
For 15: [a]?%, —8.68 (€ 1.51, CHCY}). For spectral properties of
14, seel3. For14: [a]?® +13.2 € 1.14, CHCY).
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dichloromethane (260 mL) was added to a solution of DCC (57.7
g, 280 mmol), DMAP (2.96 g, 24.2 mmol), and methanol (30.2
mL, 745 mmol) in dichloromethane (104 mL) afQ. The reaction
was allowed to stir overnight at room temperature. The solution
was then filtered and concentrated in vacuo to yield an oil. Further
purification by column chromatography (hexanes/ethyl acetate: 95/
5) gave 35.34 g (80%) d?0 as a clear oil:'H NMR (400 MHz,
CDClg) 6 7.50 (m, 2H), 7.35 (m, 3H), 3.65 (d,= 5.6 Hz, 1H),
3.48 (s, 3H), 2.68 (d) = 5.6 Hz, 1H), 0.42 (s, 3H), 0.38 (s, 3H);
13C NMR (75 MHz, CDC}) 6 169.4, 135.7, 129.3, 127.7, 52.3,
51.6, 50.5,-3.3,—5.0; IR (film) vmax 2954, 1756, 1428, 1211 crh
HRMS (CI, NHs) m/z caled for GoH1603Si [M] T 236.0869, found
236.0877; §]%°5 +19.8 £ 1.97, CHC}). Forent20: [a]?% —19.9

(c 2.10, CHCY)).
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