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SYNTHESIS AND CHARACTERIZATION OF SiLyL - GrRoup - CONTAINING FLUORENES
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Cyclization reactions of biphenyl with dichloropropyltrichlorosilane and dichlorobutyltrichlorosilane in the presence of
anhydrous aluminum chloride catalyst gave 9 - (2 - trichlorosilylethyl)fluorene and 9 - methyl - 9 - (2 - trichlorosilylethyl)
fluorene along with isomeric uncyclized products. All the compounds were structurally identified by GCH &),

3C - NMR spectroscopy.
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Introduction pared by passing chlorine gas through 3 - chloropropyltrichlo-
The alkylation of bipheny! was first carried out in the prese-rosilane and trichlorosilyl - 2 - butene respectively.

nce of Bk catalyst (Romadane 1957, 1959; Romadetred Al air - sensitive liquids and dried solvents were transferred
1957). Based on their work in the 1950s, the products wergy standard syringe or double - tipped - needle technique.
mixtures of 4 - alkyl - and 4, 4 - dialkylbiphenyl. Although, vari- Reaction products were analysed by GLC using a capillary
ous fluorenyl - silanes, i.e. dimethylbis (9 - fluorenyl) silane column (SE - 30, 30m) or a packed column (10% OV - 101 on 80
(Patsidiset al 1996; Rescoret al1996) and dimethyl (9 - fluo- - 100 mesh Chromosorb W / AW, 1/ 8 in x1.5 in) on a Varian
renyl) cyclopentadienylsilane (Silagttial 1995) are knownto 3300 gas chromatograph equipped with a flame ionization
be prepared from lithiation reaction of fluorene, the cyclizationdetector or a thermal conductivity detector. The samples for
of biphenyl with alkyl halides containing silyl groups has characterization were purified by preparative GLC using a
never been reported. Varian aerograph series 1400 gas chromatograph with a ther-

The present paper describes synthesis of new fluorenyl derjnal conductivity detector and a 2m by 1/ 8in. stainless steel

vatives containing silicon metal as precursors for blue - light -c0lumn packed with 20% OV - 101 on 80 - 100 mesh chromo-

emitting polyfluorenes. 9 - (2 - trichlorosilylethyl)fluorene and SOrP P / AW. Mass spectra were obtained using a Hewlett -
9 - methyl - 9 - (2trichlorosilylethyl)fluorene were synthesized Packard 5890 Series Il gas chromatograph equipped with a
through cyclization reactions of biphenyl with dichloropro- 2972 mass selective detector.

pyltrichlorosilane and dichlorobutyltrichloro - silane, in the NMR spectra were recorded on a Varian spectrometer using
presence of anhydrous aluminum chloride. All these com-samples in CDGlsolution,"H - NMR spectra at 300 MHz and
pounds were structurally identified by GC / M8,and**C - ¥C NMR at 75.4 MHz.

NMR spectroscopy. Syntheses. 9 - (2 - Trichlorosilylethyl) fluorene Eiphe-

nyl, 80g (519 mmol) and anhydrous aluminum chloride, 4.89
(36 mmol) were charged into a 500c.c. 2 - neck flask attached
All reactions were carried out under nitrogen atmosphere. Allyith a reflux condenser. Biphenyl was allowed to melt under
glassware used was flame - dried or oven - dried before usey, atmosphere. While it was stirring, dichloropropy! - trichloro-
Solvents were purified using standard purification proceduressjjane, 64g (259.7 mmol) was added very slowly via a syringe.
(Perrinet al1980). Anhydrous aluminum chloride, trichloro-  Hc| evolution was noticed. The reaction mixture was kept at
silane, HPtCk (0.1M solution in IPA), triphenylphosphine, 13G¢C for 2 h after that it was worked up by deactiva-ting the
PdCland 1,3 - butadiene were purchased from Aldrich Chemi-a|c|, with POCY, 6.6g (43.2 mmol). The reaction mixture was
cal Co. and used without further purification. Biphenyl was then extracted with dry n - hexane. Low boilers were removed
purchased from Yakari Pure Chemical Co. while 3 - chloropro-ysing bulb to bulb distillation, while high boilers were distilled
pyltrichlorosilane and trichlorosilyl - 2 - butene were prepared oyt under vacuum. The product along with the isomers were
by the reported procedure (Tsefial 1974). Dichloropropyl-  collected at a b.p. of 130 ~ 184 0.2 torr. Pure 9 - (2 - trichloro-
trichlorosilane and dichlorobutyltrichlorosilane were pre- gjlylethyl)fluorene, 38.28g was obtained through recrystal-
*Author for correspondence lization from dry E{O in 45% yield, based on silane used.
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'H-NMR30.93-0.99 (m, 2H,CH 2.44- 251 (m, 2H,C) 417  *H-NMR (2b)51.34- 1.36 (d t, 5H, CHCH,), 1.87 - 1.95 (q, 2H,

-4.20(t, 1H, CH), 7.36 - 7.89 (m, 8H, aromatic). CH,),2.78-2.85 (h, 1H, CH), 7.27 - 7.62 (m, 9H, aromatic).
C-NMR518.57 (CH), 24.71 (CH), 47.73 (CH), 120.16,124.16, **C - NMR (2b)321.03 (CH), 21.92 (CH), 30.41 (CH), 41.33
127.36,127.59, 141.74,145.41 (aromatic C). (CH),126.78,126.89, 127.03, 127.16, 139.14, 144.21 (aromatic).
GC/MS (m/ ekalcd. for GH;3SiCl, (M") 326, found 326. GC/MS (m/e) (2bTalcd. for GH4/SiCl; (M™), 342, found 342.

'H-NMR (2¢)51.33-1.35(d, t, 5H, CKICH,), 1.85-1.94 (g, 2H,
CH,),2.76-2.83(h, 1H, CH), 7.25- 7(68, 9H, aromatic).

3C - NMR (2¢)521.03 (CH), 21.92 (CH), 30.41 (CH)), 41.33
?CH), 126.78,126.89,127.03,127.16, 139.14, 144.21 (aromatic C).
GC/MS (m/e) (2ctalcd. for GgH;-SiCl (M"), 342,found 342.

9 - Methyl - 9 - (2 - trichlorosilylethyl)fluorene (2&ight g
(51.88 mmol) biphenyl and 0.33g (2.475 mmol) Al@nhy-
drous) were taken into a 50cc, 2 - neck flask connected with
reflux condenser and flushed with.[8.38 Gram (12.9/mol)

of dichlorobutyltrichlorosilane was added via a syringe. The
reaction mixture was heated at XDr 1 h. After that time the
reaction mixture which was purple in colour, was worked up by ) ) ] S
deactivating the catalyst with PQQ.46g (2.97 mmol). It was Alkylatllon rea(?tlongBlphenyI was alkylated with dlchlorp—
extracted with dry n - hexane. Low boilers were removed throPropyltrichlorosilane in the presence of anhydrous aluminum
ugh bulb to bulb distillation at atmospheric pressure, whilechloride inorder to get 9 - (2trichlorosilylethyl)fluorene (1).
high boilers were distilled out at reduced pressure. Yellow oilyPichloropropyltrichlorosilane was obtained by chlorinating
distillate was obtained at a temperature of 140 “CLAB2torr 3- chloro_propyltrichlo_rosiIane_ under UV - irradiati(?n._ During
which contained a mixture of 3 isomers. The yield of the majort"€ chlorination reaction two isomers of equal ratio i.e. 3, 3 -
producti.e. 9 - methyl - 9 - (2 - trichlorosilylethyl)fluorene was @nd 2, 3 - dichloropropyltrichlorosilanes were produced both
33% as obtained from GLC analysis. Preparative GC was pe,Qf which were later on u;ed for th.e aIkngtlon reaction (rtp. 1
formed to separate the product which was later on fully charac@d 2)- (1) was obtained in 45% yield, using the molar ratio of
terized by GC / MSIH and“C - NMR. The other two isomers 2 1 (Piphenyl :silane).

were characterized as substituted biphenyls as representqthe reaction also gave some polymeric material which could

Results and Discussion

by structures (2b) and (2c). not be identified.

'H-NMR (2a)50.60 - 0.66 (m, 2H, CH| 1.54 (s, 3H, 9-methyl), Reaction 2 suggests that theC of the dichloropropyltrichlo-
2.24-2.30(m, 2H, Chl 7.36 - 7.77 (m, 8H, aromatic). rosilane takes part in the cyclization reaction, formihge-
3C-NMR (2a)519.05 (CH), 26.48 (CH), 32.56 (CH), 51.0 (G), bon of the fluorene ring and shifting protorygiosition of 2,
120.13,122.61,127.52,127.64, 141.74, 150.41 (aromatic). 3 - dichloropropyltrichlorosilane # position after dechlori-

GC/MS (m/e) (2aCalcdfor CygH;sSICly (M+), 340, found 340.  nation.
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Similarly, 9 methyl - 9- (2 trichlorosilylethyl)fluorene (2a) was  Similarly, structures for 2a, 2b and 2c were deduced from the
synthesized from reaction of biphenyl with 2,3 - dichlorobu- *H and"*C - NMR data.

tyltrichlorosilane (rtn. 3). When biphenyl was reacted with 2,

3 - dichlorobutyltrichlorosilane in molar ratio of 4:1 (biphenyl References

to silane) for 1 h 9-methyl-9-(2-trichIorosilylethyl)fluorene (23 patsidis K, Alt H G, Milius W, Palackal S J 1996 The synthesis,
was obtained in 33% yield based on silane used. TWo Uncy-  cparacterization and polymerization behavior of onsa cy-

c!ized side products (2b) and (2c) were also produced in lower clopentadienylfluorenyl complexes; the X-ray structures
yields. of the complexes [(CH,)SIR,(C.H,)IZrCl(R = Me or Ph).

Structural elucidation TheH - NMR spectrum of (1) JOrganomet Ches0H(1) 63 - 71.

shows two multiplets each of relative area 2 and one triple{D errlian D, Armﬁrego VlZDL F, Perrir:DD R 1N980r$icitiansgf
(rel. Area 1) in aliphatic region. One multiple®d3.93 - 0.99 aboratory chemicals>ergamon Press, New York, PP

. . 1-200.
-ponds to th t t sil dinated car- . . .
bpm cgrres ponas .0 © profons a: stiicon .coor .|na © CarResconl L,JonesR L, Rheingold AL, Yap G P A 1996 Highmole-
bon while the 2 multiplet atd 2.44 - 2.51 ppm is attributed to cular weiaht atactic polvoronviene from metallocene cata-
the protons of the"2carbon of the ethyl group. The triplet at g Polypropy

lysts. 1 - MeSi(n - 9 - Flu)ZrX_ (X = Cl, Me).Organometal-
04.17 - 4.20 ppm is due to the single proton at treagbon of Ii)::s 153) 9992-(?005 WX )0rg
the fluo-rene ring. '
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tic region while six peaks are observed in aromatic regionand  compound of ethyl alcohol with boron trifluoride under pres-
is a good coincidence with thd - NMR spectrum. sure.Zhur Obshchei Khir29 102.
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