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Abstract: Methyl perfluorooctanethionatd is a novel reagent for  T.ple 1. Selected compound properties including fluorophilicity (f)

fluorophilization of amines and can be prepared effectively from ethy™ Compound®  b.p. (°C/mmHg) F content (%) f
3-(perfluorooctylthio)propionat& in a one-pot procedure. 1 160-161/760 59.16 2.04
2 75-76/20 0 -5.22
The applications of two-phase catalysis for commercial bulk prodésses i <;f)//(())11(())b 22;‘2 (1)83
as fluorous biphase systems for catalytic reactions, for engineer 6a 108/0.10 5708 156
product separations, or for carrying out fluorous syntheses call fc 6b 67/0.10 62.33 -0.66
effective design and preparations of fluorophilic catalysts anc 6¢ 95-105/0.10 53.44 -1.84
reagents? Since the phase preference is determined by the interactiol Ta 65/20 60.74 0.14
at the molecular level, fluorophilic compounds must have an appropria 7b 161/76(_) 66.71 1.53
balance between the perfluorocarbon-like and other constituents in the ;; not Sg:;;g;ned gggg (()):67
molecules. At one extreme these molecules are fluorophilic (i.e. prefe 8h <50/20° 69:74 e

to stay in the fluorocarbon phase) or at the other extreme ai 9 72/20 64.16 1.16
amphiphilic (fluorocarbon/water or fIuorocarbon/hydrocartfon]o *For spectral and analytical data, cf.2*; "Bath temperature and pressure during short
quantify the extent of the fluorous phase preference of a compound, V path distillation; *Not determined due to its facile hydrolysis to #-C;F,sCON(CH),.
define the term fluorophilicityf{ asf = In P, whereP is the partition

coefficient between perfluoro(methylcyclohexane) and toluene phases , oy ) o
at 25°C (Table 13 Lawesson's reagent.Perfluoroalkyl-alkylamines are receiving much

. . . . . attention recently in the field of both homogeneous catalysis and
We wish to report, that thionoesteis a novel reagent for increasing the . 12-15 . . .
i hilici ; iat . E : wally determi dsynthesns1L. Because perfluoroalkanethioamides can be easily
uorophilicity of appropriate amines. Experimentally determine obtained via thioacylation of amines, we devised a new route for the

fluorophlllcny.dat.a |nd|cate,'t.hat the phase .preference' of th? COrm)oundssynthesis of perfluoroalkylmethyl-amines from these precursors. Thus,
shown here is highly sensitive to small differences in their molecula

> . . Giborane generateth situ,’® was reacted witt6a, 6b and (+)-6¢c to
structures (cf. boiling point, fluorine content ahdalues, Table 1).

) _ afford aminesa,Y” 7b8 and(+)-7c, respectively (Scheme 2j.
Reagen#, a longer chain alkyl perfluoroalkanethionate, was prepared

as follows (Scheme 1). A mixture of perfluorooctyl iodidend ethyl 3-

mercaptopropionat2 dissolved in liquid ammonia was UV-irradiafed CHCl, s i, NaBH4/d;glyme/
. . ) . BF3.0Et,/0 °C
to. furmsh ethyl (3. perfluorooctylt.h|o)prop|9na3er’ Ester3 was reacted 4 + uNRR 2T EtOH 1CyF1s—C—NRR" 1-CF1:CHNRR'
with sodium hydride (reverse Michael, with loss of ethyl acr§lpia 50°C,2h i 1109C. 2 h
: . o vialA? 82-90% ' '
ether, then quenched with methanol to affdrih 59% yield: Only 5a b, ¢ 6a. b, C 59-88% 7ab.c

short chain perfluoroalkanethionoesters and thionoacyl fluorides
prepared under forcing reaction conditions are known hithenthile

the synthesis of alkyl perfluoroalkanedithiocarboxylates of longer (8 R-R=[-CH2CHI20 (b) R=R'=CHs(c) R=H,R'= -CH(CH3)CoHs

perfluoroalkyl chains has been reported recéhtly. Scheme 2
n-CgF17l+ HS—CHZCHZCOZCZHsN|_|h4\)”u>n_cs;:17_S_CHZCHZCOZCZHS Furthermore, whe®a and6b are treated witiN-bromosuccinimide in
3 IGu. pyridinium poly(hydrogen fluoride?® gem-difluorination occurs to give
83% the corresponding N-perfluoroalkylamine derivativeds and 8b,
1 2 3 respectively (Scheme 8}.However, amines of the latter type are

known to readily hydrolyze to the corresponding amfdes.

i, NaH/ether, argon, RT

I
n-CF15—C—OCH
{(CH,=CHCO,C,Hs) e 8

) NBS
fl, CHsOH P-CyF1g—C—NRR' ——— = 1-C7F15CF,NRR’
4 PPHF
Scheme 1 6a, b 61-65% 8a, b
The reaction of methyl perfluorooctanethiondtsith a slight excess of (@) R-R'=[-CHCH;[,0  (b) R=R'=CHjs

an alkyl amine, such as morpholirta), dimethylaminegb) and (+)-1-
phenylethylamine (¢)-5¢) results in the formation of the appropriate
thioamides6a, 6b and (+)-6c, respectively, in high yields (Scheme 2).
The present procedure could be a preferred alternative to the knovid summary, thionoestet is a suitable reagent for N-(perfluoroheptyl)
thionation reactions of amides using phosphorus pentaslifate ~ methylation or N-perfluorooctylation of appropriate alkyl amines in a

Scheme 3
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two-step procedure. However, a thionocarboxylate rearrangement?3
occurs yielding methyl thioperfluorooctanoate 9, when 4 is heated as a
solution in dipolar aprotic solvents (Scheme 4).2* Compounds 1, 3, 4,

14.

15.

7a, 7b, 8a and 9 were found to be fluorophilic (f > 0, Table 1).

16.
S
I 100°C,1h Il 17.
n-C7F15—C—OCH3 —_— H-C7F15_C_SCH3 18
NMP or HMPA )
4 85% 9

19.

Scheme 4
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Selected spectroscopic and analytical data. The NMR spectra
were measured in CD&[25 °C, §(ppm), J(Hz)] using TMS and
CFCl as the reference fdiH, 13C and%F nuclei, respectively.
Purity andf values were determined by G8. pale yellow oil,
GC: 99%.1H: SCH,CH,CO,Et 3.20, t; SCHCH,CO,Et 2.74, t,
33y = 7.2; 8C: SCH,CH,CO.Et 24.0; SCHCH,CO,Et 35.4;
C(0) 170.9;1°F: CR,S -88.1, tt3Jr = 14.6,%JF = 2.8; MS m/z
552 [M]*, 133 [SCHCH,CO,E]*. 4: yellow-green oil, GC: 98%.
Anal. Calcd. for GH3F150S: S 7.22; Found: S 7.08H: OCH,
4.27, 1,534 = 0.4;13C: OH; 60.2; S) 197.0, t2)cg = 29.0;
F: CRC(S) -108.7, t33er = 13.3,53 = 2.9; MS m/z 444 [M],
425 [M-FT", 75 [C(S)OCH]*. UV-Vis (hexane)A gy 242 nm £
7,040).6a: yellow crystals, m.p. 28C, GC: 99.9%1H: OCH,
3.77, s, OCH 3.85, s; NCH 3.86, s, NCH 4.37, s;'3C: (S)
182.1, t,2)cr = 24.8; O(®Hy), 52.7, 53.9; N(El,-), 66.6, 66.8;
9F: CRC(S) -97.2, 1335 = 16.1,%3F = 3.8. MS m/z 499 [M],
480 [M-FI', 467 [M-S]. UV-Vis (hexane):Apg 297 nm €
11,990).6b: yellow crystals, m.p. 48C, GC: 99.9%1H: CHj
3.47, 1,33 = 2.2,504 = 0.9; CH; 3.52, 1,33, = 1.2;13C: O(S)
182.5, t2Jcp = 26.2; CH 43.7, t,Jcr = 4.3;°F: CR,C(S) -98.15,
33z = 16.0. MS m/z 457 [M], 438 [M-F[", 413 [R'C(S)T", 88
[C(S)N(CHy)5]*. UV-Vis (hexane)A 287 nm € 11,080). (+)-
6c: yellow-green oil, GC: 97%.H: C(S)NHCH(CHg) 8.0;
C(S)NHCHCHj) 5.67, quintJyy = 7; C(S)NHCH(CH) 1.66, d,
334y = 6.9;13C: C(S)NHGH(CHj) 55.0; C(S)NHCH(El3) 19.5;
C(S)NHCH(CH;) 181.3;1%F: CE,C(S) -110.7. UV-Vis (hexane):
Amax 278 nm ¢ 11,840).7a: colorless oil, GC: 98%tH: ReCH,
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3.02, tt, 3Jyyr = 15.8, 4F = 1.5; CH,0 2.66, t, NCH, 3.71, t, 334
= 4.6; 13C: ReCH, 58.1, t, 2Jcg = 22.5; CH,0 67.4, 5; NCH, 55.0,
s; 1%F: CF,CH,N -115.6, m. MS m/z 469 [M]*, 450 [M-F]*, 100
[CH,N(CH,CH,),0]*. 7b: colorless ail, GC: 99.2%. 'H: RgCH,
2.98, tt, 3Jy = 16, “Jyg = 2.2; CH5 2.42, s, 13C: CF,CH, 584, t,
2JcF = 22.5; CH3 46.4, s, 1%F: CF,CH, -116.7, m. MS m/z 427
[MI*, 426 [M-H]*, 408 [M-F]*, 58 [CH,N(CHg),]*. (+)-7c.HCI:
white needles, m.p. 167 °Clethanol. [0]s7g +14.9, [0]sag +17.3,
[0 436 +27.9, [a]405 +34.7, [a] 306 +47.2 (¢ = 0.52, CHZOH, 25
°C). (+)-7c: colorless oil, GC: 99.5%. H: RECH,NHCH(CHa)
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3.11, t, 3y = 15.6; CHNHCH(CH3) 3.12 g; CH,NHCH(CHa)
1.38, d, 33y = 6.6; 1°F: CF,CH, -117.8, -118.4, 2 = 282. 8a:
colorless oil, GC: 99%. H: OCH, 3.72; NCH, 3.02. 13C: OCH,
66.3; NCH, 44.6, sept, 3Jcr = 2; 29F: NCF, -98.0, 3Jg¢ = 13. 8b:
colorlessoil, easily decomposesin aglassvia to afford amide and
SiF,, GC: 91% and 9% C,F;sCON(CHs),. H: NCH3 3.19, “Jye
=0.9. 9: colorless ail, GC: 98%. 'H: SCH; 2,50, s; 13C: C(0) 187,
t, 2Jcr 30.1, SCH511.8, s 1%F: CE,C(0) -117, tt, 3Jpr 14. MS
miz 443 [M-H]™, 425 [M-F]*.
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