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Abgtract: Thesynthesisaf two new triarylaminecompoundsbear-
ing perfluoroalkylatedside chains is described. Good thermal sta-
bilities combined with a blue emission make these compounds
promising candidatesfor material sapplications.
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Triarylamineshavefound wideapplicationin devicesthat
require propertieslike the generation, the transport, and
the recombination of cationic or anionic charges such as
organic light emitting diodes (OLED),"> photorefractive
systems(PR),? and solar cells,* besidestheir usein elec-

trophotographicdeviceslike photocopiersand laser print-

e r ~These widespread applications are due to the low

oxidation potential of the nitrogen atom which, upon hole
injection, generates a stable triarylamine radical cation
necessary for the hoping mechanism.® The difficulty,
however, resides in the deposition of a monocrystalline

thin film to avoid the formation of defects and grain

boundariesthat act as trapsfor the charge carriers. As an

aternativeapproach, the depositionof an amorphousthin

film isused. Moreover,the mgjor limitationof arylarnines
in these applicationsistheir short lifetime because of the
significant degradation caused by impurities and fatigue
due to morphological changes during the device opera

tion. Therefore, a high thermal stability, and the ability to

form an amorphous phase are the two main properties
necessary for the employment of a triarylamine product
for such devices?

N,N’-Diphenyl-N,N'"-(m-tolyl)benzidine (TPD) has been
first reportedSas an efficient hol etransportingmaterial for
electroluminescent(EL) devices, duetoitsability toform
an amorphous phase. Sincethen, variouspapershave been
published on the synthesis of new nitrogen-containing
aryl products ranging from low molecular weight mole-
cules? to starbust assemblies,'*!! oligomers,'? dendri-
mers'? as well as polymers.'* We wish to report herein a
new strategy to achieve amorphousphases, smply by the
addition of peripheral perfluorinated chains to relatively
small N-containing aryl products. The perfluorinated
chains are generally known to weaken the van der Waals
interactionsleading to reduction of thelateral intermolec-
ular aggregation and, consequently, to a macroscopic

amorphism.'*> Additionally, the inert behavior of the per-
fluorinated chainsin termsaof chemical reactivity bestows
the moleculewith a better thermal stability.

The perfluoroalkylated starting materials 7 and 8 were
synthesi zed by applying the most convenient Heck cross-
coupling reaction conditions:!¢ the naphthylaminederiva-
tives 1 and 2 werefirst transformed into their respective
arenediazoniurn sdts® in quantitativeyield. These stable
and isolabletetrafluoroboratesalts were reacted in a sub-
sequent step with an appropriate commercially available
perfluoroalkene,in the presencecof a catal ytical amount of

palladium(IT) acetate under ligandless conditions, afford-
ing the fluorinated alkene compounds5 and 6 in 79 and
90% yields, respectively, after short reaction times. The
hydrogenationof the brominated naphthal enederivativeS
was achieved by Rh/C catalyst, under 50 bar pressure of

hydrogen, affording the perfluoroal kylatednaphthalene7
in 91% yield. On the other hand, the nitronaphthylated
akene 6 was hydrogenated in presenceof aPd/C catalyst
reducing both the nitro and the olefin groups, yieldingthe
desired product 8in 94% yidld (Scheme1).

The reaction between the naphthylamine moiety 8 with
two-foldexcess of the brominated naphthalene7 employ-
ing the palladium-catalyzedamination reaction under the
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Schemel Synthesisof the perfluoroakylatednaphthaenebuilding
blocks 7 and 8. Reagents and conditions. @ BF;-OEt,, +-BuNO,,
DME; b) 1A,1H,2H-perfluorodecene, Pd(OAc),, MeOH, 40°C c)
RI/C, 50 bar H,, CH,Cl, r.t., 1 d, 91%; d) Pd/C, 3 bar H,, MeOH—
THF, r.t., 1d, 94%.
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R = (CH2)2CaF17 *

Scheme2 Attempted synthesis of the perfluoroalkylated trinaphthylamine 9 via the one pot Pd-catalyzed amination reaction. Reagentsand

conditions: Pd(OAc),, +-Bu;P, -BuONa, toluene, reflux.

mild Buchwald—Hartwig conditions!® (Scheme2) only
yields the perfluoroakylated binaphthylarnine 10. In-
creasing the reaction time resulted in the formation of
trace amount of the debrominated species 11 along with
thebinaphthylaminederivative 10. No trace of the perfluo-
roalkylated trinaphthylaminederivative 9 was found de-
spite correspondingclaimsin the patent literature.'*2°

Thus, the cross-coupling reaction between an equimolar
mixture of 7 and 8 yields the building block 10 in 71%
yield. The palladium-catalyzed amination reaction be-
tween 10 and the perfluoroalkylatedbromonaphthal ene7
using severa bases like, sodium rers-butoxide, cesium
carbonate, and sodium hydroxidedoesnot lead to thefor-
mation of any product at room temperature, whileit af-
fords a mixture of the debrominated naphthalene 11 and
the naphthal ene—naphthalene homocoupling product 12
when the reaction mixture was heated at reflux
(Scheme 3). When performing the morereactivelithiated
derivativeof 10 by exchangeof the acidic proton by reac-
tion with n-BuLi, the subsequent reaction with 7 under
suitable conditions'**'>? yields exclusively the debromi-
nated perfluoroalkylatednaphthalene11.

Pd cat., Ligand

R
Base

We believethat steric hindrance caused by the two bulky
naphthal ene groups prevents the third perfluoroalkylated
naphthy! species to bind to the nitrogen atom and, hence,
leads to attack at the non-activated carbon-5 position.
Only few patents describe the synthesisof the parent tri-
naphthylamine 9 [T]= H)!*2 characterized by elemental
analysisand mass spectrometry, methodswhichdo not al -
low for distinction between 9 and 12.

Applying the Buchwal d—Hartwigconditions, the binaph-
thylarnine derivative 10 and either the perfluoroalkylated
bromobenzene or 4,4’-dibromobiphenyl, affords the de-
sired triarylamine derivatives 13 and 14 in 64 and 57%
yield, respectively (Scheme 4).

Both productsareisolated as colorlesssolidsshowing rel -
atively good solubility in common organic solvents. The
W-vis spectraof 10~ M solutionsof 13 and 14 in THF
reveal the presenceaf two absorption bandsfor each com-
pound: The former at 267 and 349 nm whereas the latter
has the maximaat 301 and 367 nm. Measuring the fluo-
rescence of both compounds at the same concentration
(10 M in THF) reveals their blue emission nature: the
excitation of 13at 349 nm yields an emission peak at 430

Ly OO
,1

with R=(CHp)2CaFi7andZ = 8'R

Scheme3  Attempted synthesis of the perfluoroalkylated trinaphthylamine 9 using the binaphthylamine (or amide) as a starting material.
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O nm, whereas the fluorescence spectrum of 14 shows an
O emission peak at 455 nm upon irradiating the solution at
~ 367 nm (Figurel).

LI Interestingly, the perfluoroalkylatedtriarylamine 13, iso-

O |ated from synthesis as a transparent, amorphous waxy
ﬁ solid, wasfound to producefibers even at room tempera-
i - ture. Theinvestigationof such afiber drawn at room tem-

perature, under a polarized optical microscope, revealsa
long homogeneous structure showing aligned features
(Figure 2), a behavior which is normally observed for
polymer melts. We therefore concludethat 13 aggregates
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3 Figure 1 UV-vis spectra of 13 (red) and 14 (blue). Normalized
emission spectraof 13 (dotted red) and 14 (dotted blue) in THF.

Scheme4  Synthesisaf the perfluoroalkylatedarylamine derivatives13 and 14. Reagentsand conditions: Pd(OAc),, t-Bu,P, +-BuONa, tolue-

in one dimension to a supramolecul e, thereby mimicking
amuch larger species.

The preliminary differential scanning calorimetry (DSC)
investigationof thethermal propertiesof 13and 14 reved
very puzzling properties: product 13remainsglassy down
to —20 °C and does not melt even at high temperature
(-450°C), whilethetriarylaminederivative, 14 exhibitsa
melting point at a relatively high temperature (242 °C).

Figure2 POM micrograph(x 100) of afiber of 13 drawn at room
temperature.
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Finaly, significant thermal stability was also observed
since both products were heated several times up to
450 °C without causing any degradation.

In conclusion, new triarylamine compounds bearing per-
fluoroalkylated side chains were synthesized in good
yields. The amorphous nature of the products was intro-
duced, by design, by the addition of peripheral perfluoro-
akylated chainswell knownfor their weak van der Waals
interaction. These materials excel by their excellent ther-
mal stability over awidetemperaturerangealowingthem
to be used for applications as blue-emissive materials.

NMR spectra were recorded with Bruker Avance DRX 500 and
Bruker Avance DPX 360 spectrometers. Chemica shifts are re-
ferred to TMS asan internd standard. TLC analysesweredone us-
ing auminum sheets coated with slica gd 60 F,,. Column
chromatography was carried out using Merck silicage 60 (0.04—
0.063, 230-400 mesh). Electron impact (El) and electrospray ion-
ization (ESI) mass spectra(MS) were recorded on a Vacuum Gen-
eratorsMicromassVG 70/70E spectrometerand on aFT/ICR mass
spectrometer Bruker 4.7T BioApex IL Differential scanning calo-
rimetry traceswere recorded using a Mettler Toledo DSC822e, cal-
ibrated with indium (mp 156.6 °C, AH, = 28.45 KJ mol~') before
each series of measurements. Polarization optica microscopy
(POM) was carried out using an Axioscope Zeiss microscope,; the
photographswere taken with aFujix Digita cameraHC-300Z.

[ -Bromo-4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-heptadecafluorode-
cylbenzene was prepared according to literature'® starting from 4-
bromophenylamine. All the other chemica reagents were pur-
chased from commercia sources. Solvents were dried by passing
them under argon through a specia purification system similar to
the one proposed by Grubbs.?* The solventswere saturated with ar-
gon for 15-30 min prior to use.

Diazotization; 4-Bromonaphthalene-1-diazoniumTetrafluo-
roborate (3); Typical Procedure

BF;-OEt, (2.5mL, 19.5 mmol) was placed in a three-necked round-
bottomed flask equipped with an addition funnel, a septum, and a
reflux condenser. The temperaturewas lowered to—15 °C and aso-
Iution of 4-bromonaphthylamine(1; 3g, 13 mmol) in DME (15 mL})
was added dropwise first, followed by the addition of a solution of
-BuNO, (2.1 mL, 15.6 mmol) in DME (25 mL) & the sametemper-
aureduring 15 min. After gtirring the mixtureat —15 °C for 20 min,
thetemperaturewasraised to 5 °C over aperiod of 20 min. Pentane
(50 mL) was then added and the suspended compound was collect-
e by suction filtration, washed with Et,O (50 mL at 0 °C, and 50
mL at r.t.) yieding a green-bmwn solid (4.16 g, —100%).

4-Nitronaphthalene-1-diazoniumT etr afluor obor ate(4)
Prepared followingthediazotizati onreaction described above: 4-ni-
tronaphthylamine (2, 2.52 g, 13 mmal), BF;-OEt, (2.5 mL, 19.5
mmoal), --BuNQ, (21 mL, 156 mmol), and DME (65 mL); bright
yellow solid (3.829, 99%).

Heck CrossCoupling Reaction; 1-Bromo-4-[(1E)-
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-heptadecafluorodec-1-
enyllnaphthalene (5); Typical Procedure

Toadtirred suspension of thediazonium salt 3(0.32g, | mmoal) and
Pd(OAc), (11.2 mg, 50 ymal) in MeOH (3 mL), was added drop-
wise 3,3,44,5,5,6,6,7,7,8,8,9,9,10,10-heptadecafluorodec- | -ene
(0.28 mL, | mmal) during 10-15 min. The mixture was then
warmed to 40 °C and alowed to react for additional 90 min. After
removal of the solvent, the resulting grey product was passed
through asilicagel chromatographiccolumn using a4:1 mixture of

CH,Cl,—pentane aseluent to afford 5 (0.52 g, 79%) asawhite solid;
R,=0.73 (hexane).

'H NMR (360 MHz, CDCI,): 6 = 8.34-8.31 (br d, | H,,), 8.04—
8.02 (br d, I Hyon), 7.9-7.95 (br d, | H, CH=CHC,F,,), 7.80-7.82

(da 1 Harom)a 762—768 (ma 2 Harom)a 747—749 (d, 1 Harom)’ 622—
6.33(q, | H, CH=CHCF,,).

1-[(1E)-3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-Heptadecafluorodec-1-
enyl]-4-nitronaphthalene (6)

Prepared following the diazotization reaction described above: 4
(1.7 g 59 mmol), Pd(OAc), (665 mg, 0.3 mmal),
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-heptadecafluorodec-1-ene  (1.56
mL, 5.9 mmoal), and MeOH (20 mL); time: 3 h; yellow solid (3.27
0, 90%); R, = 0.61 (4:1 pentane—CH,Cl,).

'H NMR (360 MHz, CDCIl,): 6 = 8.58-8.55 (d, J=8.17 Hz, |
H,..), 8.18-8.2(d, J = 8.17 Hz, 1 H,,,), 8.1-8.13 (d, J = 8.17 Hz,
I Hyon)y 7.95-7.99 (br d, 1 H, CH=CHC,F,,), 7.72-7.81 (m, 2
H,,,), 7.67-7.69 (d, | H,y) 63641 (q, J = 8.17 Hz, | H,
CH=CHC8F] 7).

1-Bromo-4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-heptadecafluorode-
cyDnaphthalene (7)

A solution of 5(4.43g, 6.7 mmoal) and Rh/C (0.28 g, 0.13mmol) in
degassed CH,Cl, (35 mL) was placed under 50 bar H, and the mix-
turewas girred at r.t. for 24 h. The solvent was evaporated and the
residua black solid was then purified by chromatographicfiltration
over aslicagd column usng CH,Cl, as eluent to afford 7 (4 g,
91%); R,=0.62 (pentane).

'H NMR (360 MHz, CDCl,): 6=831-834(m, | H,,), 7.94-7.98
(M, 1 W), 7.72-7.74 (d, J = 7.27 Hz, | o), 7.61-7.66 (M, 2
H,.,) 7.22-724 (d, J = 7.70 Hz, | H,,,), 3.34-3.38 (m, 2 H,
CH,CH,C4F,), 2.4-2.55 (M, 2 H, CHLCH,C4F ).

*C NMR (90.55 MHz, CDCI,): 6 = 135.2 (arom), 132.62 (arom),
132.35 (arom), 129.71 (arom), 1284 (arom), 127.38 (arom), 127.3
(arom), 126.75 (arom), 123.33 (arom), 122.26 (arom), 31.87-32.36
(m, CH,CH,C,F,,), 23.5-23.6 (M, CH,CH,C4F)5).

4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-Heptadecafluorodecyl)-1-
naphthylamine(8)

A solution of 6 (0.93g, 1.5 mmal) and Pd/C (0.08 g, 75 ymol, 10%
Pd) in degassed THF-MeOH (1 :1, 15 mL) was placed under 3 bar
of H, and the mixture was gtirred at r.t. for 24 h. The solvent was
evaporated and the residual black solid was then purified by chro-
matographic filtration over a silica gd column with pentane—
CH,Cl, (2.1) as eluent (0.83 g, 94%); R, =021 (2:1 pentane-
CH,Cl,).

'H NMR (360 MHz, CD,): 6="7.74-7.76 (d, J = 8.17Hz, 1 H,,.,,),
749-751(d,J =8.17Hz, | H,,,,),7.2-7.35 (m, 2 H,,,), 6.81-6.83
(d,J=7.74Hz, 1 H,,,), 6.29-6.31 (d, J=7.74 Hz, | H,,), 3.3 (br
s, 2 H, NH), 3.06-3.1 (m, 2 H, CH,CILCF,7), 2.12-224 (m, 2 H,
CH,CH,C{F,).

Palladium-Catalyzed Amination Reaction; N,N-Bis[4-
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-heptadecafluorodecyl)-1-naph-
thyl]amine (10); Typical Procedure

A Schlenk flask was charged with 7 (5.54 g, 848 mmol), 8 (5 g,
8.48 mmal), Pd(OAc), (190 mg, 0.82 mmoal), +-Bu;P (0.7 g, 3.5
mmol), --BuONa (1.23 g, 12.8 mmol), and toluene (150 mL). The
reaction wasrefluxed for 2 d under argon. The dark brown solution
was diluted with aq sat. NH,Cl (30 mL) and extracted with Et,O
(3% 25 mL). The combined organic layers were washed with H,O
(3% 25 mL), dried (K,CO,), and filtered. Remova of the solvent
yielded a brown product which was chromatographed using a mix-
turedf pentane—CH,Cl, (9:1) toafford 9(7 g, 71%) asafaint yellow
product; R, = 0.41 (9:1 pentane—-CH,Cl,).
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"H NMR (360 MHz, C.Dy): 6=7.94-7.96 (d, J = 9.05Hz, 2 H.o1),
781-783(d,J=835Hz 2 IL,,,), 7.23-7.34 (M, 4 H,,,,.), 6.80—
6.82 (d, J = 7.70Hz, 2 H,,.,,), 6.75-6.77 (d, J= 7.70 Hz, 2 H,,,,,),
58 (brs | H, NH), 309-313 (m, 4 H, CH,CHLC,F,,), 2.19-2.24
(m, 4 H, CHLCH,C{F,).

3C NMR (90.55 MHz, C,Dg): 6 = 140.3 (arom), 132.73 (arom),
131.91 (arom), 128.15 (arom), 126.82 (arom), 126.8 (arom), 125.66
(arom), 12371 (arom), 123.3] (arom), 115.73 (arom), 314 (m,
CH,CH,CFy,), 23.34(m, CH,CH,CsF ).

ESI-MS (HCO,H-THF): m/z (%) = 1206 (M. + CO,] +35), 1162
(IM + HT*, 100), 288 (22).

1-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-Heptadecafluorodecyl)naph-
thalene (11)
R,=0.66(9:1 hexane).

"H NMR (500 MHz, C(Dy): 6 = 7.72-7.74 (m, | H,,,,), 7.64-7.66
(m, 1 H,,, ), 7.54-7.56 (brd, 1 H,),7.24-7.28 (m, 2H, ), 7.14—
7.17 (br d, 1 Hyow)» 6.87-6.89 (br d, 1 Hyy,), 3.06-3.1 (m, 2 H,
CH,CH,CeF ), 2.09-2.2 (M, 2 H, CHLCH,CeF ).

B3C NMR (125.77 MHz, C,Dg): 6 = 135.09 (arom), 134.46 (arom),
131.85 (arom), 129.33 (arom), 128.29 (arom), 126.64 (arom),
126.44 (arom), 125.98 (arom), 125.75 (arom), 123.04 (arom),
111.06-120.80(m, CF,), 319-31.3 (m, CH,CH,C,F,), 23.58.

N-[4'8-Bis(3,3,4,4,5,5,6,6,7,7.8,8,9,9,10,10-heptadecafluorode-
cyl)-1,1"-binaphthalen-4-yl1]-N-[4-

(3,3,4.4,5,5, 6,6,7,7,8,8,9,9,10,10-heptadecafluorodecyl )-1-naph-
thyl]lamine (12)

Thereaction was carried out following the Pd-catalyzed amination
reaction: 10 (116 mg, 0.1 mmol), 7 (66 mg, 0.1 mmol), Pd(OAc),
(1.12 mg, 5 umol), =Bu;P (4 mg, 20 pmol}, Cs,CO; (100 mg, 0.3
mmol}, and degassed xylene (10 mL); yidd: 27 mg (16%).

"H NMR (500 MHz, CDy): 6 = 823-8.25 (m, 1 H,.,.), 7.92-7.94
(d, 1 Hyp ), 7.88-7.9 (m, 1 H, ), 7.72(brs, | Ho, ), 7.62-7.63 (d,
1 Hyom)s 7.52 (br'S, 1 Hyo), 7.31~7.36 (overlapped pesks, 3 Hyon):
72-725(m, 4H,,,.), 6.98-7.01 (brt, 1 H,.,), 6.63(brs, 2 H ),
6.48-6.49 (d, | Hyon 596 (s, | H, NH), 319-33 (m, 2 H,
CH,CHLCF ), 2.89-3.02 (M, 4 H, CH,CILCF,7), 2.31-2.39 (m, 2
H, CHLCH,CSF,,), 1.94-2.07 (M, 4 H, CH,CH,CoF,).

EI-MS: m/z (%) = 1733 (M +70), 1714 (M - F]*, 8), 1300 ([M -
CHy(Rg)s]™, 100y, 156 (60).

N,N-Bis[4-(3,3,4,4,5,5,6,6,7,7.8,8,9,9,10,10-heptadecafluorode-
cyl)-1-naphthyl]-N-[4-(3,3,4,4,5,5,6,6,7,7,8,8, 9,9,10,10-heptade-
cafluorodecyl)phenyl]amine (13)

Prepared following the amination reaction described as above: 9
(116 mg, 0.1 mmol), 1-bromo-4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-
heptadecafluorodecyl)benzene (60 mg, 0.1 mmol), Pd(OAc), (1.12
mg, 5 umol), +-Bu;P (4 mg, 20 umol), ~BuONa (15 mg, 0.15
mmol), and toluene (5 mL); time: 3.5 d; glassy colorless solid;
yield: 108 mg (64%); mp >450 °C; R, = 0.65(9:1 pentane—-CH,Cl,).

'H NMR (360 MHz, THE-d): 6 = 8.268.28 (d, /=8.17 Hz, 2
H,on) 817-819 (d, J= 8.64 Hz, 2 H,,,,,), 7.63-7.68 (t, J= 7.7 Hz,
2H,,), 7.45-7.48 (M, 4 H,.,,, and CH,), 7.25-7.27 (d, J = 7.7 Hz,
2 H, CHy), 7.13-7.15 (d, /=864 Hz, 2 Hypn)» 6.73-6.76 (d,
J=817 Hz, 2 H,,,), 350-3.54 (br t, 4 H, CH,CH,C,F,,), 2.92—
2.96 (br t, 2 H, CH,CH,C,F,-), 2.67-2.78 (M, 4 H, CHLCH,C,F,,),
253-2.62(m, 2 H, CHLCH,C,F,,).

'H NMR (360 MHz, C(Dy): 6= 8.45-8.48(d, J=8.64 Hz, 2 H,,,.).
7.73-7.76 (d, J = 817 Hz, 2 H,,,), 7.21=7.23 (d, 2 Hypp)s 7.09—
7.17 (M, 4 H,,,, ad CJlL), 6.8-6.84 (t, 4 H,,,), 6.62-6.64 (d,
J=817Hz, 2 H,,,), 305-309 (br t, 4 H, CH,CH,CF,), 2.49—
253 (br t, 2 H, CH,CILCF), 2.08-2.23(m, 4 H, CHLCH,CF,»),
1.83-1.98 (M, 2 H, CHLCH,C5F,5).

3C NMR (90.55 MHz, CDy): 6 = 133.92 (arom), 133.35 (arom),
131.45 (arom), 129.8 (arom), 127.28 (arom), 127.3 (arom), 127.13
(arom), 126.08 (arom), 125.27 (arom), 124.38 (arom), 33.3 (br s,
CH,CH,CsFp), 3251 (br s, CH,CH,GFyp), 2395 (br s
CH,CH,CF,).

ESI-MSHCO,H-THF): m/z (%) = 1732 (M + HCO,]+, 55), 1683
(M, 100).

EI-MS: m/z (%) = 1683 (M™, 100}, 1664 ([M - F]*, 40), 1250
(M - CILCF,,17, 45), 789 (10).

N,N,N',N'-Tetrakis[4-(3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10-heptade-
cafluorodecyl)-1-naphthyl]-1,1’-biphenyl-4,4"-diamine (14)
Prepared following the amination reection described above; 9 (3.5
g, 3 mmol), 4,4’-dibromobiphenyl (0.46 g, 1.47 mmol), Pd(QAc),
(64 mg, 0.29 mmol), -Bu,P (71 mg, 0.35 mmol), --BuONa (0.389,
3.95 mmol), ad toluene (100 mL); time: 7 d. After washing the
mixturewith ag sat. NH,CI (25 mL) and aq 5% solution of KCN (10
mL), the organic phase was filtered and the faint brown precipitate
was suspended in CH,Cl,, sonicatedfor 15-20 min and collected by
suction filtration. The precipitatewas purified by successivewash
ings with CH,Cl, and Et,0 affording 11 (2.07 g, 57%) as an off-
white solid; mp 242 °C.

'H NMR (360 MHz, THF-d,): 6 = 8.16-8.18 (d, J =8.64 Hz, 4
H,on), 805-807(d, J = 8.6 Hz, 4 H.,.), 7.51-7.55 (1, / = 7.27 Hz,
4 H,,,), 7.38-7.37 (M, 8 Hypp), 7.20-731 (d, J=8.17 Hz, 4 H,
CiL), 6.65-6.67 (d, J=8.17 Hz, 4 H, C,H,), 2.562.68 (m, 8 H,
CH,CH,CiF)).

ESI-MS(HCO,H-THF): m/z (%) = 2473(M*, 100), 1957 (58), 686
(48).

EI-MS: m/z = 2473 (M +100%).
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