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STUDIES IN THE TETRAARY LBORATES 

In 8 continuation of the study of substitucnt effects on reagent stability and 
selectivity, two new tetraaryl-boron compounds, sodium tetrakis(p-trifluoromethyl- 
plienyl) borate and sodium tetralcis(??t-fluorophenyl) borate, have been prepared via 
a new csperimental i?~ sill6 procedure. Both compounds are more resistant to de- 
composition in acid media than sodium tetrakis(+chlorophenyl) borate and sodium 
tetrakis@-fluorophenyl) borate’*“. It is felt that electron density in the vicinity of 
the carbon to boron bonds has been adjusted so that susceptibility to elcctrophilic 
attack is reduced. This favorable property is dcrivcd from the inductive effect of the 
highly electronegative fluorine atom in the Irz-position and the strongly deactivating 
trifluoromethyl group in the $-position for the tetrakis(Jkl-fluoroplienyl) borate and 
tetrakis($-trifluoron~ethylpl~enyl) borate anions, respectively. 

ESPEKIMENTAL 

S3vttlresis of sodiwt tetva/~is(p-triflzroroi~aetlryl~he~tyl) borate 
Sodium tetrakis@-trifluorornethylphenyl) borate is synthesized by the follow- 

ing sequence of reactions: 

ether 
CF-, +4Mg +NaBF, - NaB( CF& + 2 MgF2 + 2 Mger, 

No B( 
water 

CF& t NH40H - NH4 B( CF3j4 + No+ -t OH’ 

NH., B( 
0- 

methanol 
CF3& + NaOCH3 - Na B( CF& + NH3t + CH30t-d 

Distill 400 ml of ether previously dried over sodium into a soo-ml s-necked 
flask equipped with a stirrer, water-cooled condenser, thermometer and a dropping 
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iunncl. Transfer x00 ml of tltc freshly distilled ctlter to tllc dropping funnel, dissolve 
45.0 6’ (0.2 mole) of ~-bromol~cnzotrifluoridc and arrange for dropwise addition to 
tllc flaslc. Add 4,g g (0.2 mole) of dry magnesium turnings and 5.5 6 (0.05 mole) of 
dry sodium fluoroborate to tile 5oo-ml 3-necked reaction flask. Sweep the assembly 
wit11 dry nitrogen. Add appro~imatcly IO ml of the $-bromobcnzotrifluoricle solution 
to the flask wltile rapidly stirring the solution. The reaction generally starts within 
zo min. When tllc rcnction starts, immccliatcly cool tlte reaction flask to 16” and 
maintain tllis temperature while the remaining go ml of solution is added clropwise 
over a 3-h period. After completing the addition, stir the reaction misturc for an 
additional 30 min while tlic tcmpcraturc is allowed to rise to 25”. 

Immediately pour the contents of the reaction flask onto 300 ml of cruslted 
ice maclc sli&tly alkaline with clilutc sodium liydroside solution. Add ccz. I 6 of 
sodium carbonate, and stir. A white prccipitatc of inorganic material forms in the 
aqueous layer. Separate tltc etlter layer with a separatory funnel. Saturate tlic 
aclucous layer with sodium cltloriclc nncl extract the nqucmus phase 3 times with 
so-ml portions ol cthcr. Add tllcsc to the previously separntecl ether layer. Add 300 
ml (?I slightly basic distilled water to tlic ether portion. Evaporate the ether wllilc 
rapidly stirring tile mixture and Itcating to 45”. Filter tlic etlicr-free aclueous solution 
through a “Cclite” analytical filter aid mat and Bucltner funnel arrangement. 
Transfer the filtrate to a x-1 beaker ancl dilute to goo ml with clistillecl water. Heat 
the solution to 35” and slowly aclcl dropwise a 2.5o/o ammonium hydrosidc solution. 
Filter the ammonium tetrakis(p-trifluoromethylpllenyl) borate and air-dry. Re- 
crystallize the white ammonium salt twice from a methanol-water solution, filter 
ancl dry under vacuum over pliospltorus pcntoxicle at So”. 

(Analysis: m.p. 185-G”; found, C 55,53%, I-I 3.500/, N 2.251~/~,; calculated, 
C 55.25%, H 3.320/o, N 2.30%~) 

To prepare the pure sodium salt, dissolve IO 6 (o-o17 mole) of the ammonium 
salt in 150 ml of anhydrous methanol contained in a 25o-ml 3-necked flask equippecl 
with a stirrer, air-cooled conclenscr and a dropping funnel. Heat the solution to 
vigorous methanol reflux. Dissolve 1.8 g (0.033 mole) of soclium methylate in 75 ml 
of anhydrous methanol and add clropwise to the reaction flask. Ammonia 6”s escapes 
throu& the air conclenser while the solution is vigorously reflused for 4 11. Remove 
the a& condenser and evaporate most of the methanol. Remove the remainder under 
vacuum at 70~. IXssolve the solid sodium salt in IOO ml of anhydrous ether and pass 
through n. basic alumina adsorption column. The ether eluatc, which amounts to 
about 400 nil, is removed using a rotary vacuum evaporator or air evaporation. Any 
remaining ether is removed under vacuum at 80”. The crystals of the white sodium 
salt start to appear when most of the etlter has been removccl. The salt crystallizes 
as the monohydrate, but tlte water of hydration can be removed by drying under 
vacuum and over phosphorus pentoxide at So”. Yield 17.9 Q. 

(Analysis: found, C 53.06O/~, H z.SS~/~,; calculated, C 53.1974, H 2.SS0/o.) 

Synthesis of sodiiurr tetmls~s(iii-fllcorojhl~cltg)I) bovatc 
Sodium tetrakis(m-fluorophenyl) borate is synthesized by tlte following 

sequence of reactions: 
The procedure for the preparation of sodium tetrakis(tiL-fluorophenyl) borate 
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ether 
4 Br + 4 Mg + NoBF, - NoB( I,, + 2 MgFz + 2 Mger, 

F F 

No B( Q 0 I_, + W-l+,N water_ Kti& NH B( c, 

F 
QF lo + No’tOH- 

(CH& NH B( 0 & Q + N30CH3 
methong 

No B( Q 0 I4 + N(CH& + CH30H+ 

F F 

is similar to that dcscribcd for tlie syntliesis of sodium tetrakis(fi-trifluoromcthyl- 
phenyl) borate. The reaction asscmhly is identical. An ether solution of 35 g (0.2 
molt) of nr-fluorobromobenzenc is added dropwise to a 5oo-ml 3-necked flask con- 
taining an etiler mixture consisting of 4.9 g (0.2 mole) of dry magnesium turnings 
and 5.5 g (0.05 mole) of sodium fluoroboratc. During the addition of the nt-fluoro- 
bromobenzenc solution, the tcmpcraturc of the reaction flask is lleld at 30~. Extract 
the aqueous layer, as previously indicatccl, with etllcr. Evaporate the ether and 
dissolve tllc salt in 300 ml of water made slightly basic. Filter and precipitate the 
trinlcthylamine tetrakis(jtt-fluorophenyl) borate salt by clropwise addition of a 2.5% 
aqueous trimcthylaminc solution to tllc dilutecl tetrakis(lrt-fluorophenyl) borate 
anion solution. Filter the trimcthylaminc tctrakis(ln-fluoropllcnyl) borate and dry 
under vacuum at 80”. Recrystallize the white amine salt twice from a methnnol- 
water solution, filter and dry under vacuum ancl over phosphorus pcntosidc at 80”. 
Yield 15.0 g. 

(Analysis: m.p. x50-1’; found, C 7x.75%, H 5.8z”~, N 3.rzf/,; calculated, 
C 71.85%. H 5.820/o, N 3.roO/,.) 

To prepare the pure sodium salt, add clropwise a solution of z-4 g (0.044 mole) 
of sodium mcthylate in 75 ml of anhydrous methanol to the previously described 
flask assembly containing IO 6 (0.022 mole) of trimethylarnine tetrakis(nt-fluoro- 
phenyl) borate in 150 ml of anhydrous methanol at vigorous reflux. After addition 
of the sodium methylate solution, remove the air condenser to speed evaporation of 
the trimethylamine. Heat the reaction solution until there is no further liberation 
of trimethylamine. Remove the remaining methanol under vacuum at 70~. Dissolve 
the solid sodium salt in anhydrous ether and pass through a basic alumina adsorption 
column. The ether eluate is removed as before using a rotary vacbum evaporator or 
air evaporation. Any remaining ether or water is removed by drying under vacuum 
over phosphorus pentoxide at So”. Yield 13.7 g. 

(Analysis: found, C Gg.43o/o, I-1 3.88%, I; I~.oo~/~; calculated, C 6g.5g%, 
H s-go%, I; 18.35%) 

Reagext properties of the tetvakis(p-trif~zlorolltetltyl~he~tyl) borate anion 
Qualitative testing was done with a 1% solution of the sodium salt. Approxi- 

mately I ml of the reagent was added to I ml of a 0.x M solution of the ion to be 
tested. The following ions gave heavy precipitates: potassium, ammonium, silver 
and thallium(I). However, the silver and thallium(I) ions appeared to be slightly 
reduced. The following ions tested gave slight precipitates: rubidium and cesium. 
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No precipitates were obhincd with copper, nickel, cobalt, calcium, barium or 
magnesium. 

Tl~e rcagcnt was tested for its ability to precipitate compounds containing a 
basic nitrogen atom which had been protonated and quaternary ammonium com- 
pounds. These compounds were dissolved in distilled water and precipitated with a 
1% solution of the reagent. A few of the precipitates were filtered, recrystallized, 
clried and analyzed for nitrogen, and melting points were taken on a melting point 
block. The results are summarizccl in Table I. Quinidine, cinchonine, quinine and 
I-phenylctl~ylamine also gave heavy precipitates. 

SOME UASIC NITROGISN COMPOUNDS IWRMING SALTS WIT11 TETRAICIS(~-TRIPLUOROhlETIIYLPII~NYl_) 
DORATE ANION 

n4.p. (“) o/o Nitvogcn --..-- 
Found Cnlc * 

‘rctr~butylnlnn~e~liuIl~ iodide 
N-Butylaminc 
Bcnziclinc 

Ethylniuinc 
N-Ethylanilinc 
&RI nninc 
Ammonium hydroxide 
-_ --___----._ _.._ -- 

14.5-6 
107-g 
188-191 

(not sharp) 
121-3 

I * 3-4 
> 300 

I 85-G 
.-.- ..--- ___- 

1.70 1.68 
2.38 2.10 

2.27 2.05 

(cli-substituted salt) 
2.17 2.20 

I*94 I .gB 
2.20 2.oG 

2.25) 2.30 
_~ -- 

The reagent was tested for its ability to precipitate potassium ion by mixing 
3 ml of a 0.03 M reagent solution with 2 ml of the test solution. For a comparison, 
sodim tetraphenylborate, sodium tetrakis(j-fluorophenyl) borate, sodium tetrakis- 
(+chlorophenyl) borate and sodium tetral+(m-fluorophenyl) borate were used in a 
similar series of tests. The results are sumnlarizecl in Table II. 

So&w tetratzis(p-t~ifluorontet~ty~p?~e~~y~~ borate as a reagent for potassium 
The procedure clescribed by GLOW in the determination of potassium with 

sodium tetraphenylborate was selected but slightly modified for the study of the 
precipitation of potassium with sodium tetrakisp-trifluoromethylphenyl) borate. 

TABLE II 

COMPARATIVE SENSiTIVITIES OF SOME TBTRAARYLBORATBS AS PRIXXPITANTS FOR POTASSIUM 
--- 

IC NnB(CaUa).r Nn R(coH&l-.F).l NaB(CuH.l.lp-Cl)r NaB(C&?4n~-F).I 
taken 

~aB(Cd&p-C&)4 

(,ng/w 2) 

2.0 Heavy, imniccl. None 
0.2 Heavy, immed. None 
0.1 Medium, immcd. None 
0.05 Medium, immccl. None 
0.02 Slight, immed. None 
0.01 Slight, immcd. - 
0.005 Trace, slow - 
0.002 None - 

Heavy, immed. 
Heavy, imtned. 
Medium, immcd. 
Medium, slow 
Slight, slow 
Tract, slow 
None 
None 

Heavy, immcd. 
Slight, slow 
None 
Norm 
None 
None 
- 
- 

Heavy, immed. 
Heavy, immed. 
Heavy, immed. 
Heavy, immed. 
Medium. slow 
Medium, slow 
Slight, slow 
Trace, slow 

.._ 
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The preparation of the reagent for the quantitative study was performed as described 
by GLOSS, except that the aqueous reagent solution was filtered through a basic 
alumina adsorption column before use. A 2(:/o solution of the reagent in water, pp~ 8, 
was used. The sample containing the potassium ion was adjusted to 50 ml and 
heated to 70”. The reagent which usually amounted to 30 ml was added dropwise 
from a buret. The sample was allowed to stand at room temperature for I h immersed 
in an ice bath for I 11, transferred to a tared fine sintcred-glass filter crucible and 
washed with three s-ml portions of ice water. The crucible was dried at 1x0~ for I 11, 
cooled in a desiccator and weighed, and the recovery of potassium was calculated from 
the theoretical gravimctric factor 0.06203. The results are shown in Table III. 

TABLE IIL 

RI:COV&RY OF I’OTASSIUL! IrROhl PURR X’OTASSIUII SOLUTIOXS 

______________ ___.... _ ____ _._..- .._.__ --__-.-- .-.--- -.-.- ._-_.-.--- ~-. --- ..-..--... ..-... -.. _.__ ._.__ 

I\’ II’ 0/U I?ecovevy I< Ii "/o l2ecove~y 
id~cm (mg) foIlnIl (nag) tnth2?t (mg) fOlll8d (Nlh*) 
___ _. _____._ .__._-..__. ._ .._.__._._. ..-... _._. - ._.. . _._. --..__ . ..__ .-_-._- _..._ ______ .___ _.._. ._-... .__ _.___-_ 

20.38 "0.30 g9.G 4.98 ‘I.80 9Q 

20.38 20.28 g9.5 4.98 4.87 97.8 
ra..+G 12.29 g8.6 4.98 ‘1.92 g8.8 
12.46 12.31 g8.8 af.98 . -1.91 98.6 
12.46 12.49 100.2 4.98 4.8g g8.z 
12.46 12..*0 99.5 n = ho.05 
I2..#G 12.31 99.0 
12.46 12.31 98.8 

cr = fo.08n 
___--.___-..---____------- ~---.--_-.-._- .-.... _ .--.___---_--.--.-~._--- 
8 c7 = standard clcviation. 

TABLE IV 

SOLUSILITY OF POTASSIUM TRTRI\KIS(P-TRIIrLUOROBIETiiYLPIIISNYL) DORATE 

3.3 25 G8 0.163 
6.3 25 68 0.168 

10.2 2.5 G8 0.17G 

7.0 0 48 0.145 
- --- - --_ -_ - 

The solubility of the pure potassium salt was determined at 25” and at o”. 
At 25” the solubility is unaffected by PH in the range 3.3 to 10.2. The solubilities, 
which were computed from flame photometric data on the potassium ion in solution, 
were taken after 68 11 (Table IV). Since this salt possesses good stability at various 
PH values, relatively long equilibration times were employed. Solubility values 
obtained immediately following precipitation were essentially the same as shown in 
Table IV. 

Reagent properties of the tetrakis(m-fZzloroihjLe?tyl) borate anion 
A 1% solution of the sodium salt was used for qualitative testing. About 2 ml 

of the reagent was added to 2 ml of a 0.x M solution of the ion to be tested. Heavy 
precipitates were given with cesium, silver and thallium(I) ions. However, reduction 
seemed to be occurring in the silver and thallous solutions during the precipitation. 
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The rubidium ion gave a medium precipitate while potassium and ammonium ions 
gave slight precipitates. No precipitates were obtained with copper, nickel, cobalt, 
barium, calcium and magnesium. 

Some quaternary ammonium compounds and other compounds containing a 
basic nitrogen atom were precipitated with the tetrakis(rrz-fluorophenyl) borate 
anion. The protonated nitrogen-compound was dissolved in water and precipitated 
with a I ‘:/o solution of the reagent. Some of the precipitates were filtered, recrystallized, 
dried and analyzed for nitrogen, and melting points were obtained on a melting 
point block. The results are shown in Table V. In addition, N-butylamine, benzidine, 
N-ethylaniline, quinidinc and quinine gave heavy precipitates. 

TABLE ‘V 

SOhlR BASIC NITROGEN COMPOUNDS BORLIING SALTS WITII TBTRAKIS(l?t-IrLUOROI’EI&NYL) DORATE 
ANION 

Material icsfcrl hf./J. (0) %, Ni:YOgcla 

Trimcthylnmine IfjO- 3.12 3.10 
Tctrabutylalllmoniuni iorlitlc 176-7 2.13 2.21 

Brucino 14X-2 3.64 3.55 
Ethylnminc 124-5 3.18 3.20 
I-l?honyletl~ylamine 122-3 2.OG 2.73 

-- 

A sensitivity test was performed on the reagent for its ability to precipitate 
ccsium ion by mixing 2 ml of a 0.03 M reagent solution with 2 ml of the test solution. 
To make a comparison, a similar series of tests were clone with sodium tetraphenyl- 
borate, sodium tetrakis@-fluorophenyl) borate, sodium tetrakisCp-chlorophenyl) 
borate and sodium tetraltis(+trifluoromethylphenyl) borate (Table VI). 

The gravimetric studies on the sodium tetrakis(wz-fluorophenyl) borate were 
performed by the procedure described above for sodium tetrakis(~-trifluoromethyl- 
phenyl) borate. The recovery of cesium was calculated from the theoretical grav- 
imetric factor 0.2536 (Table VII). 

.L. 

TABLE VI 

COMPARATIVE S$NSITIVITIRS OF SOME TETRMRYLBORATlZS AS PRECIPITANTS FOR CRSIUM 

CS NaR(CaHa)4 NaB(CoH4pF)4 
laker, 

NaB(CoHap-Cl)4 NaB(C(J-I4m-P)4 NaB(C~H4&Gfi3)4 

t*wl~~~) 

2.0 

0.2 
0.1 
0.05 
0.02 
0.01 
0.005 
0.002 

Heavy, immecl. Heavy, immcd. Hcsvy, immed. 
Heavy, immed. Medium, immed. Heavy, immed. 
- Slight, slow - 
- Tract, slow - 
Light, immed. None Slight, immed. 
Slight, immecl. None Slight, immed. 
Trace, immed. None Slight, immed. 
None None None 

Heavy, immed. Medium, immcd. 
Heavy, immed. Slight, immed. 
Heavy, immed. Trace, immed. 
Medium, immcd. Trace, immed. 
Slight. immed. Trace, immed. 
Trace, immed. None 
Trace, immed. None 
None None 
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The solubility of the pure cesium salt was determined at zs” and o’. At aso 
the solubility is essentially unaffected by pH in the range 3.5 to 10.0. The solubilitics 
were calculated from flame photometric data and arc listed in Table VIII. 

Additional solubility values were determined for potassium tetrakis(?rl- 
fluorophenyl) borate and rubidium tctrakis(nt-fluorophenyl) borate salts (Table IX). 

TABLE VIT 

RKCOVERY 012 CRSIUbl FRO31 PURE CKSIUM SOLUTIONS 

. _- 

cs 

_______._ _______ ___,. _ _.. ___._____ _.._. -__-____^___ .._-_.-_--. .._.. -.._- . ._..__ _-_- 

cs ‘yO Yiecovery cs es ok, Rl~coveJy 

taltclb (nag) fouud (mg) tafteta (nrs) fourrd (nrg) 
_I_---- __-. _.-._-._-- -_-__-.--._- ._.._ -----_-_--..- _--- 

70.52 70.50 100.0 23.51 23.48 99.9 
70.52 Gg. 79 99.0 23.51 “3.38 99.$ 

23.51 23.28 99.0 
47.02 4G.99 99.9 d = fo.09 
47.02 4G.94 99.8 
47.02 4G.92 99.8 9.40 g.aG 98.5 
47.02 46.97 99.9 9.40 9.23 98.2 
47.02 4G.99 99.9 9.40 9.36 99-G 

(T = *to.03 9.40 9.33 99-3 
9.40 9.43 100.3 

23.51 23.33 99.2 9.40 9.4G 1oo.G 
23.51 23.2G 98.9 a = &to.09 

23.5’ 23.4G 99.8 
.______.-_ .._. - .._.^... ..__.. ._-......-.. ..-. ..-.- . .-.-.- -.-.-.-.-.---. - -.- _ .__.__.___.. _. _. _ 

TAIXLB VI I I 

SOLUl3ILITY OF CKSIUM TKTI~AKIS(~~I-I’LUOI~O18i~~NYI~) IIOHATE 

_..-_----- ___- ._ ._...__ -..__________ _. _.__.________-_.-.- .- -_..-. _... _ 

Pii Tcwperature (“) Tirnc (/I) Sotttbility (s/C) 
________. __--__.___~-.-.-. ___-_ .._.._..__...._.._ --__ 

2:; 
25 68 0.057 
25 G8 0.061 

10.0 25 68 0.079 
7.0 0 48 0.047 

--._ --_--- _____...... ..___ --. 

TABLE IS 

SOLUBILITY VALUES OF POTASSIUM TETRAKIS(??l-PLUOROI’III~NYL) BORATE ,\ND RUBIDIUM TETRAKIS- 

(PI;-FLUOROPHENYL) Botum 

Salt PH Temperature (“) Soltrbilily (g/l) 

RbB(CoHmr-F)a 
I<B(C,JH~-F)~ 

G.4 25 G8 o.rGg 

2:; 
25 68 o-540 
25 42 o.Go7 

10.4 25 42 o.GGo 
-- __--- 

DISCUSSION 

Sodium tetrakis(+trifluoromethylphenyl) borate and sodium tetrakis(p+ 
fluorophenyl) borate have been synthesized by a new igt sitz~ procedure. Ammonium 
ion and trimethylamine have been used in purification steps of these salts by forming 
precipitates with the tetrakis(+trifluoromethylphenyl) borate and tetrakis(m- 
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fluorophcnyl) borate anions, respectively. Extension of this procedure should, be 
possible by employing amincs selective for certain tctraarylboratc compounds. 

The data in Tables III and \‘.I1 indicate that potassium and cesium can he 
gravimetrically cletcrmined wit11 tetrakis(+trifluoromethylphenyl) borate and 
tctrakis(nL-fluorophenyl) borate anions, respectively. Neither anion is a specific 
reagent for the above cations. Both precipitates separate as white crystalline com- 
pounds with desirable analytical properties. They are easily filterable and attain 
constant weight rapidly at x10’. A prolonged heating of IG II caused no further 
weight loss or sign of decomposition with either salt. 

Sodium tctralcis(fi-trifluoromethylphenyl) borate ancl sodium tctrakis(m- 
fluoroplienyl) borate slioulcl be excellent reagents for use in quantitative analysis 
where interference from coprecipitation is absent. Aqueous solutions of these soluble 
salts arc stable and very active at pit 8 when testecl over a G-month period. 

In addition, these tetraarylborate anions form insoluhlc salts with various 
protonatecl amine, alkaloid and amino acid compounds. This should allow qualitative 
or quantitative analyses to be performed with tliesc salts. 

The authors wish to express their appreciation to the National Science 
Foundation for partial support of this work under grant #GPGH57, and to ac- 
knowledge tlrc contribution of Miss DENISE MADIGAN in the initial attempts to 
prepare the uz-lluoro coml~ouncl. 

SUhIMAR\’ 

Sodium tetrakis(fi-trifluoromcthylphenyl) borate and soclium tetrakis(j+ 
fluorophenyl) borate were synthesized by a new in sitzs method. 130th salts formed 
precipitates with potassium, rubidium and cesium ions, quaternary ammonium and 
protonated basic nitrogen compounds. Potassium tetrakis($-trifluorometl~ylphenyl) 
borate was more insoluble than potassium tetraphenylborate while cesium tetrakis- 
(nz-fluorophenyl) borate was less soluble than cesium tetrakis($-fluorophenyl) borate. 
The salts formed with nitrogen-containing compounds offer possibilities for qualitative 
and quantitative analyses. 

On ddcrit un nouveau pro&d6 pour la synthese de t&rakis(fi-trifluomCthyl- 
phenyl)borate de sodium et cle t&rakis(nt-fluophdnyl)borate cle sodium. Ces deux sels 
donnent des pr6cipites avec les ions potassium, rubidium et c&urn, l’ammonium 
quaternaire, et les composts azot6s protoniques basiques. Le t&rakis($-trifluom&hyl- 
phenyl)borate de potassium est mains soluble que le tetraphenylborate de potassium, 
tandis clue t&rakis(nt-fluopl&ryl)borate de cesium est mains soluble que le tetrakis- 
(fi-fluophCnyl)borate de cesium. Les sels form& avec des composes azotes permettent 
cles analyses qualitatives et quantitatives. 

ZUSAMMENFASSUNG 

Natriumtetrakis($-trifluoromethylphenyl)borat und Natriumtetrakis(nt- 
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fluorophenyl)borat wurdcn mit ciner neucn i~t .&a-Methocle synthetisicrt. 13eide 
Salve bilden Niedcrschlfge mit Kalium-, Rubidium- und Ciisium-Ionen, quaterniircn 
Ammonium- und protonisierten bcasischcn Stickstoffverbinclungcn. Kaliunltetrakis- 
(fi-trifluorometl~ylpllcnyl)borat war unltislicher als I~~liumtetr~phcn~~lborat, 
wghrend C~siumtetrakis(~Aluoropllcnyl)bornt: wenige- lijslicll nls C~siunitetrnlcis- 
(p-fluorophenyl) borat war. Die Salve, welche mit stickstoffhaltigcn Verbindungcn 
gebilclct werden, bietcn Mijglichkeiten fiir die qualitative uncl quantitative Annlyse. 
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