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New, Cz symmetrie, tripodal tnfluoroacetophenone derivatives 1-3 have been synthesized as anion 1onophores.
Fvaluation ol their 1on sclectivity has been camied out through on-sclective clectrode membranes. The
selectivity cocllicients for the carbonate clectrode tow ard vanous antons are dependent on the composition ol
the membranes and the lipophilicity of the 1onophores. The tripodal 1onophore 1a showed an improved
selectivity toward salicvlate when 90 mol% of a lipophilic additive was used, compared o that ol

p-dodeeyltrilluoroacctophenone.
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Recently sclective recognition and sensing of anions by
artificial rcceptors have atlracied a considerable rescarch
inferest in view of (heir potential applications in various
arcas.' To develop an anificial receptor that is sclective
toward a specific analytc. multiple intcractions between host
and gucst in a complementary fashion may be considered.
We have been interested in C3 symmetric tripodal receptors
that provide multiple inlcraction siles toward given analy-
tcs.” Among various anions. oxoanions such as carbonalcs.
phosphates. or chlorales may parlicipalc in trigonal inter-
actions wilh suitably designed (ripodal receptors because
these anions have trigonal or ictragonal structural featurcs.™
As a recognition molil. we were paricularly interesied in ihe
trifluoroacclophenone group. which has been successlully
uscd in (he carbonate-selective clectrode membrancs.” Sclec-
tive recognition and scnsing of carbonalc ions arc of
importance in clinical diagnostics. cnvironmental monitor-
ing. and industrial purposcs.” 1t is known (hat trifluoroaccly]
group reacts with carbonates (CO;™ . HCO; ) (o gencrale
carbonv] adducts.” Therefore. it may result in an idcal
receplor svsiem if we introduce three trifluoroacety] (TFA)
groups in the receptor® positioned suitably 1o interact with
the oxoanions of (rigonal ot (ctrahedral gucsts. Herein, we
wish (o report (he synthesis of Ca symmetric (rifluotoaccto-
phenones 1-3 and (heir cvaluation as recognition compo-
nents in ion-sclective clectrode membrancs.

S¥nthesis of the ionophores 1-3. The benzenc-bascd
tripodal rceeplor system has been designed based on the fact
that three (rifluoroacctophenone groups can have a confor-
mational preference of “all-svn™ conformer over others. A
molccular modcling study on the benzenc-based tripodal
trifluoroacclophcnone receplors (BTTFAS) suggested that
the position of TFA groups. meta and para. scems 1o affect
the relative strain of the host-guest adducts depending on
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diffcrent gucsts. During the synthesis of reeeptors 1. we
found that introduction of thc TFA groups was problcmalic,
After examining scveral routes. finally the TFA groups could
be introduced through the addition of CFi anion to the
aldehyde function® and subscquent oxidation. The establish-
¢d procedurcs for BTTFAs 1a and 1b arc illustrated in
Scheme 1. The synthesis of tris(1.3-dioxanc) 6a was achicy-
cd by generation of the Grignard reagent from bromoben-
zenc 4 and subscquent Cul-catalyvzed coupling with (ris(l.
3.3-bromomethyl)-2.4.6-trimethylbenzene Sa at 60 “C in
THF in 89% vicld.” A lower vicld (63%) was obtained in the
synthesis of 6b from (ribromide Sh. probably owing (0
increased sicric strain, Regeneration of the aldehyde func-
tion gave 7a. and subscquent addition of “CF; ™ followed by
oxidation of {h¢ corresponding alcohol 8a with the Dess-
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7a: R = Me, 80%
7b: R = Et, 55%

1a:R=Me, 77%
1b R=Et 97%

Scheme 1. “Reagents and conditions: {a) Mg. 15 mol% Cul, THF. 60 °C: (b) aq. HCL, acetone: {(¢) TMSCF;, cat. CsF, DME, r.t.. (d) Dess-

Martin periedinae, C11:ClLa. rt.

Martin periodiane’” afforded the final product 1a. Also. 1b
and a para analog 2 were synthesized similarly. The tripodal
receptors 1 and 2 exhibited Cx symunetric structures by NMR
analyses.

To evaluate whether increasing lipophilicity of the receptor
leads to an enhanced [SE performance of the membrane. we
also synthesized receptor 3. 1.3.5-Tribromo-2.4.6-tris(bromo-
methyl)benzene 10."" prepared from 2.4.6-(tribromo)mesity-
lene 9'~ via radical bromination. was subjected to the Cul-
catalyzed Grignard coupling to afford tribromide 11. albeit
in a loweryield. [ntroduction of a long lipophilic chain could
be achieved by a direct nucleophilic substitution reaction
with 1-dodecanethiol via a thiolate anion."” Because of steric
hindrance. other attempts to introduce a long alkyl chain
such as transition metal-catalyzed coupling reactions were
not successful. From thioether 12. BTTFA 3 was synthesized
following the same reactions as described above (Scheme 2).

Evaluation of BTTFAs 1-3 as ISE membranes toward
various anions. Evaluation of ion selectivity through ion-
selective membrane electrodes has several advantages such
as very short response time. independent behavior towards
colored or turbid samples. simple preparation of the
membranes. and lower cost compared to other methods. [SE
membranes from the BTTFAs were prepared according to
the established procedure'* using 4.2 mg of a BTTFA (5.2
wi%). 30 mg of polv(vinyl chloride) (37.3 wt%) as the

Br Br Br
a Br
—_—
Br Br Br Br
Br
9 10
0.0 b
Br
4

1

matrix. 46.3 mg of bis(2-ethylhexyl)yadipate (37.35 mol%) as
the plasticizer. and a varving amount of tridodecyl(methyl)-
ammonium chloride (TDMACI) as the lipophilic additive
(30-90 mol% with respect to that of the ionophore). Potential
differences were measured between the ion-selective elec-
trodes and a double junction AglAgCl reference electrode.
The response slopes of the [SE membranes were evaluated
in 0.1 M Tris-H:SO.. pH 8.6. As can be seen from Figure la.
the BTTFA la-doped membrane (with 90 mol% of the
additive) shows a similar response behavior toward selected
ions as that of p-dodecyltrifluoroacetophenone (TFADB). a
reference membrane. The membranes of other BTTFAs also
showed similar response patterns. The pH response of
BTTFA 1a-doped membrane shows a relatively insensitive
range pH 6-9. as observed in the case of TFADB (Figure 1b).
The ion selectivity coefficients of the BTTFA-doped
membranes under different composition were exanined by
using the separate solution method (1JUPAC SSM II method)
at an interfering ion concentration of 0.1 M. and the results
are listed in Table 1. Anions other than oxoanions including
salicylate (Sal”) have been studied. Positive values mean
higher response toward the ions compared to carbonate ions
and negative values mean lower response. The relative ion
selectivity in the case of BTTFA 1a-doped membrane is as
follows: Sal” > ClO;” > SCN™ > (CO;™, HCOy) > NOy™ >
NO-"> Br > CI"> HPO,~". This trend has a correlation with

12

Scheme 2. Reagents and conditions: (a) cat. (PhCO2):, NBS, CCly, retlux. 83%: (b) Mg, 13 mol% Cul, THF, 60 °C, 24%: (¢) n-C:HsSH,
Nall, N N-dimethylimidazolidinone, reflux, 44%: (d) aq. TIC1, acctone, 88%: TMSCE . cat. Csl'. DML, r.t., 84%: Dess-Martin periodinane,

CIL:CL, 100%,
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Figure 1. (a) Calibration curve tfor BTTFA 1a-based electrode to

vanous anions. (b) pH Response of the electrodes based on BTTFA
1a-90 mol% TDMACT and TTADDB.

the lipophilicity of anions.'” The selective recognition
involves a partition process of the anions into the organic
solvent of the membrane phase. which is assisted by the

lipophilic quaternary ammonium species. TDMACIL. The
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trend of ion selectivity. however, is changed in the case of
BTTFA 1b when the mol% of |TDMACI|/[1b] was 90%: [n
this case. the selectivity coefficients of lipophilic anions
increased much. and perchlorate anion showed a larger
selectivity coefficient than that of salicylate anion. Among
the ionophores 1-3. the most lipophilic 3 shows increased
selectivity toward more lipophilic anions and vice versa.
Regarding to the carbonate selectivity toward the lipophilic
anions. a better selectivity was observed in the case of
BTTFA 1a with 90% of the additive. compared to that of the
TFADB membrane. A considerable effort has been focused
in the development of a carbonate-selective membrane,
particularly that has selectivity toward the most interfering
salicy late anion. The selectivity coefficient data of our tripodal
TFA analogs suggests that in addition to multiple interac-
tions other factors such as lipophilicity, steric and electronic
factors have to be optimized as well as membrane properties.
A significant progress has been made recently in the carbon-
ate-selective membranes composed of three TFA groups.”
which augur for the development of new tripodal carbonate
Sensors.

In summary, we have svnthesized a new type of C;
svmmetric, tripodal trifluoroacetophenone derivatives. The
ion selectivity of the ionophores has been evaluated toward
several anions through the corresponding ion-selective elec-
trode membranes. The ion selectivity coefficients show that
the selectivity is dependent on the composition of the mem-
branes. particularly on the mol% of the lipophilic additive
and the lipophilicity of ionophores. A better selectivity
pattern as a carbonate-selective electrode membrane was
observed in the case of BTTFA 1a with 90 mol% of the
additive. A further structural optimization of the ionophores
capable of multiple interactions is under irvestigation.

Experimental Section
2-(3-Bromophenyl)-[1,3]-dioxane (4). To a mixture of 3-

bromobenzaldehvde (2.33 mL. 20 mmol). 1.3-propanediol
(LY mL. 26.0 nunol) and p-toluenesnlfonic acid mono-

Table 1. Selectivity coefticients of membrane electrodes ot ionophores 1-3 toward various anions relative to carbonate ions

. o Seleetivity coctlicient Slope Detection limit
Elcctrode-type = .
(o 13~ NO:~  11POsS NOL™ SCN™ IOy Sal” (mV dec) (log|C)])
TEADR - 13 mol®s - 0.8 -0.47 - 0.36 1.79 256 247 2303 2336
BITFA 12-30 mol®s 277 -175 -1.06 -4 026 1.10 191 214 -30.0 324
BITFA 14-60 mol®s -2.68 -1.63 100 --q 0.6 1.16 197 213 2293 2333
BITFA 12-90 mol®s 233 1.30 -0.82 --q -0.04 1.27 1.64 1.96 2299 -3.31
IITTEA 1h-30 mol®s -4.00 -3.34 -1.47 2330 031 1.10 191 212 2296 337
BTTIA 1b-60) mal®s -4.00 -1.74 125 -328 007 1.35 207 212 2312 2342
BTTIA 1b-90) mal®s -1.61 011 013 235 0.89 219 247 231 2301 S0
BTTEA 2-30 mol®s -4.00 -1.46 -0.81 22.6() 0.17 1.60 241 247 2297 -3.29
ITTEA 2-60 mol® s 400 -1.51 .94 267 0.15 1.61 238 237 2299 -3.27
I3TTIA 2-90 mol® o 400 -1.59 -1.07 276 0.07 148 223 2.29 2298 -3.27
BITIA 3 245 -0.79 -0.44 2363 0.25 1.8 276 246 2302 -3.60

“The membrane electrodes were prepared nsing 4.2 mg of ionophore, 30 mg of PVC, 46.3 mg of the plasticizer, and 30-90 mal®q of the additive. "The
mol”s means that ol the additive with respect Lo the ionophore. “8.3 mg of the ionophare and | mg of (he additive were used.
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hvdrate (380 mg. 0.2 mmol) was added benzene (40 mL)
and the reaction vessel was equipped with a Dean-Stark
apparatus with reflux condenser The reaction mixture was
refluxed for 3 h with stirring. After being cooled to room
temperature, the mixture was concentrated. Extractive workup
with ethyv] acetate and purification by column chromato-
graphy (hexane : EtOAc. 5 : 1) afforded 4 (5.6 g. 100%) as a
colorless liguid: '"H NMR (300 MHz. CDCl3) & 1.41 (m.
0.5H). 1.45-1.48 (m. 0.3H). 2.13-2.29 (m. 1H). 3.92-4.01
(m. 2H). 4.22-4.29 (m. 2H). 5,46 (s. 1H). 7.24(d. ./= 7.8 Hz,
1H). 7.38-7.41 (m, 1H), 7.41-7.48 (m. 1H), 7.66 (t. /= 1.7
Hz. 1H). °C NMR (75 MHz. CDCl3) § 141.5. 132.5. 130.5.
129.9.125.4.123.0. 101.0. 68.0, 26.: MS (EI) s z: calcd. for
Ci:HyBrO: 241.99 IM|'. found 241.02.
2,4,6-Tris[{3-([1,3]-dioxan-2-¥Iymethy1} phenyl]-1,3,5-tri-
methylbenzene (6a). To a stirred solution of magnesium
powder (183 mg. 7.5 mmol) in THF (5 mL) was added 4
(1.22 g. 3 mmol) and 1.2-dibromoethane (cat.) at room
temperature under an argon atmosphere. The resulting
mixture was stirred for additional 1 h. To this Grignard
solution was added dropwise a THF (3 mL) solution of
1.3.3-tris(bromomethyl)mesitvlene § (399 mg. 1.0 mmol)
and copper iodide (19 mg. 0.1 mmol) at 60 °C. After being
stirred for additional 12 h. the reaction mixture was allowed
to cool to room temperature, and it was quenched with
saturated aqueous NaHCOs3 (10 mL) solution. The resulting
solution was diluted with ethyl acetate (10 mL). washed with
brine. dried over anhydrous MgSO.. and concentrated i
vacito. Purification of the residue by column chromato-
graphy (hexane : EtOAc. 3 : 2) afforded dioxane 6a (3794
mg. 89%) as a white solid: mp 60-62 °C: 'H NMR (300
MHz. CDClz) & 1.41-1.46 (m. 3H). 2.01 (s. 9H). 2.12-2.28
(m. 3H). 3.97 (dt. / = 2.4. 12.2 Hz. 6H). +.13. (s. 3H). +.26
(dd.J=4.9.11.0 Hz. 6H). 546 (s. 3H). 6.83 (d. / = 7.5 Hz.
3H). 7.20 (1. J = 7.5 Hz. 3H). 7.31-7.36 (m. 6H): *C NMR
(75 MHz. CDCl:) § 141.0. 139.3. 135.5. 135.2, 129.1. 1284,
126.3. 124.1. 102.5. 68.0. 36.8. 26.4. 17.5. MS (FAB) m z:
caled. for CizHawOs 649.35 [M+1] . found 649.35.
2,4,6-Tris[{3-([1,3]-dioxan-2-ylymethyl}phenyl]-1,3,5-tri-
ethylbenzene (6b). This compound was prepared following
the same procedure as for 6a. using dioxane 4 (1.11 g. 4.6
mmol) and 1.3 5-tris(bromomethy1)-2.4.6-triethyIbenzene Sh
(441 mg. 1.0 mmol) and copper iodide (57 mg. 0.3 mmol).
Purification by column chromatography (hexane : EtOAc. 3
: 2) afforded 6b (449 mg. 63%) as a white solid: mp [00-102
°C:'H NMR (300 MHz. CDCly) 8 1.05 (t. J = 7.5 Hz. 9H).
1.41-146 (m. 3H). 2.13-2.22 (m. 3H). 2.36 (q. / = 7.5 Hz.
6H). 3.97 (dt. /= 2.4, 12.2 Hz. 6H). 4.13. (s. 6H). 4.26 (dd. J
=49, 10.8 Hz. 6H). 546 (s. 3H). 6.77 (d. /= 7.5 Hz. 3H).
7.18 (1. J = 7.6 Hz. 3H). 7.24-7.32 (m. 6H):. '*C NMR (75
MHz. CDCly) & 142.1. 141.0. 139.1. 134.2. 129.0. 128.3.
1264, 124.1. 1024, 68.0. 35.1. 26 4. 24.3. 15.8: MS (FAB)
m-z: caled. for CasH<,0¢ 690.39 |M+1] . found 691.38.
2,4,6-Tris[{(3-formy)phenylimethyl]-1,3 5-trimethyl-
benzene (7a). To an acetone (5 mL) solution of tris-[1.3]-
dioxane 6a (570 mg. 0.878 mmol) was added 2.5% aqueous
HCl solution (1 mL) at room temperature. After being stirred
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for several hours. the mixture was treated with saturated
aqueous NaHCO;s (15 mL) solution and diluted with ethyl
acetate (15 ml). Extractive workup and punfication by
column chromatography (hexane : EtOAc. 3 : 2) afforded 7a
(331.4 mg. 80%) as a white solid: mp 123-127 °C: '"H NMR
(300 MHz. CDCl;) §2.14 (s, 9H). 4.25. (s. 6H). 7.33 (d. / =
7.7 Hz. 3H). 745 (t./=7.6 Hz. 3H). 7.535 (s. 3H). 7.69 (d. J
= 7.5 Hz. 3H). 9.96 (s. 3H): *C NMR (75 MHz. CDCl3) §
193.2, 142.0, 137.3. 1356, 135.1. 134.6. 129.8. 129.2. 128.4.
36.5. 17.53. MS (FAB) m-z: caled. for CiHzOs 175.22
[M+1]". found 475.38.

2,4,6-Tris[{(3-formy1)phenyl} methyl]-1,3,5-triethylben-
zene (7b). This compound was prepared following the same
procedure as for 7a using dioxane 6b (324.5 mg. 0.5 mmol).
Purification by column chromatography (hexane : EtOAc,
7 : 3) afforded 7b (142 mg. 55%) as a viscous oil: 'H NMR
(300 MHz, CDCl3) §1.10 (t. /=75 Hz 9H), 240 (q./ = 7.3
Hz 6H). +.24 (s.9H). 7.33(d. /= 7.6 Hz. 3H). 746 (t. / =
7.5 Hz. 3H). 7.51 (s. 3H). 7.68 (d. / = 7.5 Hz. 3H). 9.96 (s.
3H). C NMR (75 MHz. CDCl3) § 193.4. 193.0. 142.9, 142.3,
137.3. 137.3, 1345, 134.2, 129.8. 129.1, 128.9. 128.6. 128.4.
34.8. 244159,

2,4,6-Tris[ {3-(2,2,2-tritluoroacetyl)phenyl}methyl]-1,3,5-
trimethylbenzene (1a). To a DME (10 mL) solution of
trialdehvde 7a (247 mg, 0.52 nunol) and carefully dried
cesium fluoride (cat.) was added TMSCF; (0.5 M solution in
THE 6 mL. 2.6 mmol) at 0 °C under an argon atmosphere.
After | being stirred for additiona 12 h at room temperature.
the reaction mixture was treated with 10% aqueous HCI (1
mL) solution and diluted with ethyv] acetate (20 mL). Extrac-
tive workup and purification by column chromatograplhy
(hexane : EtOAc. 3 : 2) afforded alcohol 8a (320.4 mg. 90
%) as a viscous oil. To a stirred solution of Dess-Martin
periodinane (2.08 g. 4.9 mmol) in dry CH:Cl- (30 mL, 0.16
M) was added a CH-Cl: (1 mL) solution of the alcohol 8a
(280.4 mg. 0.41 mmol) at room temperature. After being
stirred for 12 h. the resulting reaction mixture was diluted
with diethy1 ether (40 mL). and it was poured into a sodium
thiosulfate solution (40 mL. 0.26 M in saturated aqueous
sodium bicarbonate). Extractive workup with diethyl ether
and purification by column chromatography (hexane : EtOAc.
3:2) afforded 1a (238.9 mg. 86%) as a white solid. An
analytically pure sample was obtained after recrvstallization
from CH-Cl>-hexane: mp 89-90 °C: 'H NMR (300 MHz,
CDCl3) 6 2.14 (5. 9H). 4.26 (s. 6H). 7.24 (d. /= 8.3 Hz. 6H).
801 (d. / = 79 Hz. 6H): "'C NMR (75 MHz. CDCl3) §
1819 181.4. 1809, 1805 (q. /= 34.7 Hz, -COCF;). 142.1,
1358, 1355, 134.9. 1308, 1308, 130.0. 1285, 123.1.
1192 1154 1115 (q. /= 289.6 Hz. -CF3). 36.5. 17.5: °F
NMR (300 MHz. CDCly) 8 5.05; HRMS (ED) s z: caled. for
CyHFs0: 677.1816 [M]'. found 677.1812.

2.,4,6-Tris| {3-(2,2,2-trifluoroacetyl)phenylimethyl]-1,3,5-
triethylbenzene (1b). This compound was prepared follow-
ing the same procedure as for 1a using trialdehyde 7b (83.1
mg. 0.16 mmol). Purification by column chromatography
(hexane : EtOAc. 7 : 3) afforded 1b (97.3 mg. 97% for two
steps) as a viscous liquid: '"H NMR (300 MHz. CDCl;) &
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A

1.15(t. /= 7.5 Hz. 9H). 2.40 (q. / = 7.3 Hz. 6H). 4.24 (s.
H). 7.38 (d. /= 7.7 Hz. 3H). 7.48 (t../ = 7.7 Hz, 3H). 7.74
(s.3H). 7.88 (d../ = 7.6 Hz. 3H): *C NMR (75 MHz. CDCls)
O181.8 1814 180.9. 180.4 (q../ = 34.6 Hz. -COCF). 142.9.
142.5. 1355, 134.0, 130.8. 130.0. 129.9,. 129.7. 128.7. 128.4.
123.1. 1192, 1154 111.3 (q. ./ = 289.6 Hz. -CF;). 34.9.
244 15.8:""F NMR (300 MHz. CDCls) §5.02: HRMS (El)
m-z: caled for CsHaaFoOs: 720.2286 [M]'. found 720.2288.
2,4,6-Tris[{4-(2,2,2-tritluoroacet¥l)phenyl} methyl]-1,3,5-
trimethylbenzene (2). This compound was prepared follow-
ing the same procedure as for 1a: mp 160-163 °C: 'H NMR
(300 MHz. CDClz) 8 2.14 (s. 9H). 4.26 (s. 6H). 7.24 (d. / =
8.3 Hz. 6H). 8.01 (d. / = 7.9 Hz. 6H): "*C NMR (75 MHz.
CDCl5) 6181.4. 180.9, 180.5, 180.0 (q./ = 34.7 Hz. -COCF5).
149.7. 1359, 134.7. 131.2, 129.2, 128.6.123.2. 119.3, 1155,
1116 (q. / = 289.6 Hz. -CF3). 37.3. 17.6: '°F NMR (300
MHz. CDCls) §5.05: HRMS (E) s z: caled. for CagHa:FoOs
677.1816 [M]'. found 678.1809.
1,3,5-Tribromo-2 4,6-tris(bromomethyl}benzene  (10).
This compound was prepared from known 2.4.6-tribromo-
mesitylene. The mixture of 2.4.6-tribromomesitylene 9 (3.57
g. 10 mmol). ¥-bromosuccinimide (6.4 g. 36 mumol) and
benzoyl peroxide (121 mg. 0.3 mumol) in carbon tetrachlo-
ride (70 mL) was refluxed under a sun lamp (230 W) for 20
h. The reaction mixture was allowed to cool to room
temperature and filtered through Celite. The filtered solid
dissolved in acetone was heated to dissolve succinimide. and
it was kept in a refrigerator for 12 ln. The solid product was
collected by filteration. washed with cold acetone. and dried
in vacto to afford 10 (2.33 g. 85%) as a white solid. This
compound was analytically pure and needs no further purifi-
cation: mp 231-233 °C: '"H NMR (300 MHz. CDCls) § .92
(s.6H). ""C NMR (75 MHz, CDCl3) §138.7. 129.2.36.2: MS
(EI) mz caled. for CoHsBry 387.56 |M| . found 587.56
[M]'. 589.59 |5 “Br+ “'Br]. 391.39 [+ “Br+2 ¥'Br]. 593.59
[3 “Br+ 3 ¥'Br]. 395.58 [2 “Br+4 ¥'Br]. 397.57 | *Br+ 35
“'Br. 399.57 [6 *'Bi].
2,4,6-Tris[{3-([1,3]-dioxan-2-yl)phenyl}methyl]-1,3,5-tri-
bromobenzene (11). This compound was prepared follow-
ing the same procedure as for 6a. using dioxane 4 (1.09 g.
4.3 mmel). 1.3.5-tribromo-2.4.6-tris(bromomethyl)benzene
10 (490 mg. 0.825 mmol). and copper iodide (37 mg, 0.3
mumol). Purification by column chromatography (hexane :
EtOAc. 3 : 2) afforded dioxane 11 (170.7 mg. 24.2%) as a
white solid: mp 102-104 °C: '"H NMR (300 MHz. CDCly) §
1.41-1.46 (m. 3H). 2.13-2.30 (m. 3H). 3.93(dt. /=2.1. 122
Hz. 6H). 425 (dd. /=4.9. 9.6 Hz, 6H). 4.60 (s. 3H). 516 (s.
3H). 6.93 (d. J = 7.5 Hz. 3H). 7.19-7.40 (m. 9H): "*C NMR
(75 MHz. CDCl3) § 140.6. 139.7. 139.4. 138.1.129.1. 129.0.
128.6. 126.9. 124.6. 102.3,.68.0. 45.3. 26.4. MS (FAB) 51 z:
caled. for CioHaBr;Og 841.03 |M+1]'. found 841.15 [M +
1]'. 84496 | *Br+ 2 *'Br|. 846.87 |3 ¥ Br].
2.4,6-Tris[{3~([1,3]-dioxan-2-yl)phenylimethyl]-1,3 5-tris-
{dodecylsulfanyl)benzene (12). To a DME (1 mL) solution
of 11 (200 mg. 0.237 mmol) and L-dodecanthiol (0455 mL.
1.89 mmol) was added sodium hydride (60% dispersion in
mineral oil. 71 mg. 1.78 mmol) at 0 °C under an argon

&
R

]

Young Kook Kim et al.

atmosphere. After 30 minutes at room temperature, the reac-
tion mixture was heated at 70-80 °C for 9 h. After being
cooled to room temperature, the reaction mixture was quen-
ched with saturated aqueous ammonium chloride solution (3
mL). and diluted with ethyl acetate (3 mL). Extractive workup
and purification by column chromatography (hexane : EtOAc.
4: 1) afforded 12 (124.5 mg. 34%) as a viscous oil: 'H NMR
(300 MHz, CDCl5) § 0.88 (t. /= 6.9 Hz. 9H). 1.09-1.30 (m.
60H). 1.40-1.46 (m. 3H). 2.13-2.27 (m. 9H). 3.96 (dt. J =
23,122 Hz. 6H). 424 (dd. /= 4.9. 10.7 Hz. 6H). 4.93 (s.
6H). 544 (s.3H). 681 (d. /=74 Hz. 3H). 717 {t. /= 7.6
Hz. 3H). 7.24-7.30 (m. 6H): "*C NMR (73 MHz. CDCls) §
1524, 14240 1391, 13750 1289, 128.6. 127.1. 1238,
102,35, 68.0, 41.7. 38.3, 32.6. 30.3, 30.2, 30.0, 30.0, 29.9,
29.6. 26.5. 23.4. 14.8: MS (FAB) s z: caled. for C-sH; 40453
1206.78 |[M+1]". found 1208.06.

2,4,6-Tris[ {3-(2,2,2-tritluoroacetyl)phenyl}methyl]-1,3,5-
tris(dodecylsulfanyl)benzene (3): 'H NMR (300 MHz.
CDCl5) 6 0.88 (t../ = 6.9 Hz. 9H). 1.10-1.30 (., 60H). 2.29
(t. /= 7.4 Hz. 6H). 5.00 (s, 6H). 7.37-7.48 (m. 6H). 7.73 (s.
3H). 787 (d.J = 7.3 Hz. 3H): "C NMR (75 MHz. CDCl3) §
181.8. 181.3. 180.9. 180.4 (q. /= 34+.6 Hz. -COCF3). 152.1.

1434, 1381, 136.1. 130.5. 1304, 129.7. 1284 123.1.

1193, 1154, 111.5(q./=289.7 Hz. -CF3). 41.4. 38.7, 32 6.
30.3. 30.2. 30.1, 30.0, 29.9. 29.8. 29.6. 23.4. 14.8: "°F NMR
(300 MHz. CDCly) 6 5.08. HRMS (FAB) sz caled. for
CeasHosFoO3S3 1237.6143 |M+1] . found 1237.5906.
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