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(Ia: R,1= (CF,),CFO(CF,),: 
Ic: R,1= C,F,OCF(CF,)CF,OCF(CF,); 
Id: R,’ = C,F,O[CF(CF,)CF,O],CF(CF,)) 

Compounds Ia, Ic and Id were prepared by reaction 
of the corresponding R,lI, trimethylchlorosilane and 
hexaethylphosphorus triamide in benzonitrile at - 0 “C. 
For secondary perfluorooxaalkyltrimethylsilanes (Ic, d), 
method B is preferable since much better yields were 
obtained compared to primary perfluorooxaalkyltri- 
methylsilane (Ia). The characterization data and NMR 
spectral data of compounds Ia-d are listed in Tables 
1 and 2, respectively. 

2.2. Synthesis of pefluoroalkyl and perjluorooxaalkyl 
ketones 

The ketones CF,C(O)C,F,, (Ha) and CF,O[CF,- 
CF(CF,)O],(CF,),C(O)(CF,),OCF(CF,), (IIb) were 
synthesized by methods which we have previously re- 
ported [6], starting from perfluoroalkyl and perfluo- 
rooxaalkyl esters (Eq. (3)). Ketone IIc was prepared 
from perhuorooxaalkyl acid fluoride, CsF, and per- 
fluorooxaalkyltrimethylsilane. This is a modified pro- 
cedure of Farnham [5(b)] - Eq. (4). No reaction 
occurred when the reagents were mixed in the ratio 
of R:C(O)F/RdSiMe,/CsF= 1:l.l:l.l. However, the re- 
action started when an additional amount of CsF (40% 
molar excess) was added to the reaction mixture. The 
products of the reaction are described in the Exper- 
imental section, and contained traces of perfluo- 

:: :: 
RFCOR + R:I + MeLi z RFCR,’ 

-78 “C 

Wa, b) 

(3) 

:: :: 
R:CF + CsF + R,1SiMe, s R:CR, 

-0 “C (4) 

WC) 
(IIc:R,I = (CF,),CFO(CF,),, 
R,3 = C,F,OCF(CF,)CF,OCF(CF,)) 

rinated tertiary alcohol (IIIe) and some decomposition 
products of (CF,),CFO(CF,),SiMe, (Ia). 

2.3. Synthesis of pe@luorinated tertiary alcohols 
The high molecular weight perfluoroalkyl and per- 

fluorooxaalkyl tertiary alcohols (1IIa-e) were prepared 
by the reaction of perfluoroketones IIa-c, metal fluorides 
(MF), and (perfluoroalkyl)- and (perfluorooxaalkyl)- 
trimethylsilanes according to Eq. (5). 

a solvent 
Rr2CRf3 + MF + Rf’SiMe3 -----+ 

Y 
Ri?f.‘Rrs + FSiMe, 

(II) (I) R,’ 

1 

H+lHs 0 

(III) (5) 

(M = K, Cs; solvent: THF, CH,CN, Et,O; IIIa: Rfl = n- 
GF17, R: = CF,, R: = n-C,F,,; IIIb: Rfl= 
(CF,),CFO(CF,),, R: = CF3, R,3 = n-C,F,,; 111~: 
R,1= C,F,O[CF(CF,)CF,O],CF(CF,), R: = CF,, 

TABLE 1. Preparation and characterization of (pertIuoroalkyl)- and (perfluorooxaalkyl)-trimethylsilanes 

Compound Method” Isolated yield Boiling point MS (EI) 

(%) (“C mmHg_‘) 
Combustion 
data 
(calc./found) 

%C %H 

(CF3)&FO(CF2).,SiMe, (Ia) 

n-C,F,,SiMe, (Ib) 

C3F,0CF(CF,)CF,0CF(CF,)SiMe, (Ic) 

A 75b 71152 

A 76 88140 

B 69 63/18 

366 26.21 1.98 

(M - Me,SiF)+ 25.81- 1.89 

400 - - 

(M - Me,SiF)+ 

432 25.20 1.73 

(M - Me,SiF)+ - 25.47 iz 

C3F,0[CF(CF3)CF20]ZCF(CF,)SiMe3 (Id) B 89 3310.01 

“Method A: Grignard reagent route. Method B: modified procedure of Ruppert et al. 
bIsolated yield was 52% by Method B. 
‘Known compound, b.p. 70 “C/9.6 mmHg, see Ref. [5(a)]. 

598 24.36 1.31 

(M - Me,SiF) + 24.18- 1.20 
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TABLE 4. Reaction of R:C(O)R:, CsF and R,‘SiMe, at -0 “C in EtzOa 

Exp. Substrate Reagent 

R;C(O)R: (II) R,‘SiMe, (I) 

Time 

0) 

Product 

R,‘R:R:C(OH), 

yield, % (GC area %) 

1 IIa: R:= CFS, R: = n-C6F13 Ib: Rfl = n-C8F1, 3 IIIa, 69 (91) 

2 IIa: RF= CF,, R: = n-C,F,, Ia: R> = (CF,),CFO(CF,), 3 IIIb, 73 (99) 

3 IIa: Rt= CF,, R; = n-C6F,3 Id: R,’ = C,F,O[CF(CF,)CF,O],CF(CF,) 7 IIIcb, 67 (93) 

4 IIb: R,Z=CF30[CF2CF(CF3)01Z(CF2)2 Ib: Rf’ = n-CsF,, 3 IIId,-(5) 

RP = (CF&CFO(CF,), 8 IIId,-(30) 

10 IIId,-(33) 

16’ IIId, 30 (67)d 

5 IQ_: R: = (CF&ZFO(CF& Ia: R,’ = (CF,),CFO(CF,), 3 IIIe,-(trace) 

R; = C,F,0CF(CF3)CF,0CF(CF,) 19’ IIIe,-(2) 

“Molar ratio of Rf2C(O)R:/R,‘SiMe,/CsF= 1:l.l:l.l. 
bCompound is unstable under GC conditions; c. 10% decomposition was observed when the GC injection temperature was 280 “C 

and the detector temperature was 300 “C. 

‘Reaction mixture was allowed to warm to room temperature. 

dA mixed solvent, EtPO (75%)/perfiuoro-2-butyltetrahydrofuran (25%), was required for a better yield. 

“R:C(O)R: was recovered and R,‘SiMe, decomposed. 

TABLE 5. Characterization of perfluoro tertiary alcohols 

Compound Boiling point IR:(OH) Combustion data MS (electron impact mode) 

(“C m&g-‘) (cm-‘) (calc./found) 

%C %H 

IIIa (nc) 190” 3618 22.98 0.12 817 (M-F)+ 

22.77 0.13 

IIIb (nc) 10515 3620 22.46 0.13 763 (M-F-HF)+ 

22.21 Kil 

IIIc (nc) 199” 3619 22.07 0.10 995 (M-F-HF)’ 

21.89 = 

IIId (nc) 12410.2 3615 22.10 0.08 829b (M - HF - CF30C3F60C3F6) + 

21.92 G 

“Boiling point determined by differential scanning calorimetry. Compounds were isolated by preparative GC. 

bMolecular ion peaks> 1000 amu were beyond the limit of the spectrometer. Fragmentation was consistent with structure. 

(N 25% by volume) improved the yield of the alcohol 
IIId from 33 to 67 GC area %. 

The reaction has been extended to carbonyl com- 
pounds other than ketones. Two R,‘SiMe, (Ia,b) were 
reacted with CsF and esters, MeOC(O)OMe and 
R,C(O)OGH, (R,= CF,O[CF,CF(CF,)O],(CF,), and 
GF,OCF(CF,)CF,OCF(CF,)), at -0 “C and -23 “C 
in Et,0 and CH,CN. Only decomposition products 
of R,lSiMe, were observed. However, Ia reacted 
with CsF and with the secondary acid fluoride 
C&F,OCF(CF,)CF,OCF(CF,)C(O)F to yield mainly ke- 
tone IIc (68 GC area %), traces of tertiary alcohol 
IIIe and decomposition products of la. The condition 
used for this experiment were molar ratio of acid 

fluoride/silane/CsF= 1:2:2, Et,0 for solvent, and at -0 
“C for 4 h and -23 “C for 3 d. This procedure was 
used to obtain ketone IIc from the acid fluoride (see 
above). 

3. Experimental details 

All reactions were carried out in oven-dried glassware 
under an atmosphere of dry nitrogen. The solvents 
used were obtained from Aldrich Chemical Co. and 
were anhydrous. Chemicals CH,Li, RMgBr (R=Me, 
Et), KF, (Et2N)3P and MeOC(O)OMe were also pur- 
chased from Aldrich Chemical Co.; CsF, ClSiMe,, 






