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In the synthesis of N,S-containing heterocyclicing with phosphorus pentachloride ehydroxypoly-
compounds are widely used 2- and 3-halogen-subfluoroalkylformamidedlla, b . The latter compounds
stituted alkyl isothiocyanatd4]. As a rulethey easily were obtained by condensation of polyfluoroalkyl-
undergo cyclization when treated with unifunctionalaldehydesiVa, b with formamide.

nucleophilic reagents to afford derivatives of The assumed structure of compouritis b-IVa

1,3-thiazole and 1,3-thiazine [1, 2]. In their tm p s oqngjstent with their IR antH NMR spectra.
1-haloalkyl isothiocyanates can cyclize only under

treatment of bifunctional nucleophiles{3]. Up till N-(1-Hydroxypolyfluoroalkyl)formamides (llla,
now the latter processes are less known mostly due t8)- Equimolar amount0.02mol) of aldehyddVa, b
the limited number of available 1-haloalkyl isothio- and formamide were vigorously stirred for-1b min.
cyanates. Yet the analysis of the chemical propertie3he formed homogeneous mixture was left standing
of the heteroanalogs of 1-chloroalkyl isothiocyanatesfor 24 h and then purified by reprecipitation with
1-chloroalkyl isocyanates [6] and 1-chloroalkylcarbo-hexanefrom benzene (aldehyd&/a) or by crystal-
diimides [7] shows that the most valuable electro-lization from a mixture hexanebenzene, 1:4
philic synthons for cyclocondensation are hetero{aldehydelVb).

cumulenes containing electronegative groups at the N-(1-hydroxy-2,2,3,3,4,4,5,5-octafluoropentyl)-
a-carbon. Only few of such 1-chloroalkyl isothio- formamide (llla). Yield 93%, viscous oilyfluid. IR
cyanates are described in the literature [8, 9]. spectrum, CHG}, cm’: 1680 (C=0), 3380 (OH,

1 .
We report here on @&onvenient preparative syn- NH). "H NMR spectrum, ppm: 5.48 m_(1H, OH),

2

thesis of new alkyl isothiocyanatdsa, b containing 9'12 m (1H, CHN), 6.72 1.t (1H, CHF “J,e 50.0,
apart a-chlorine also polyfluoroalkyl substituents. e 5.1 '_,IZ)’ 8'29_S (1H, CH), 8.36 m (1H, NH).

o : ound, %: F 55.57; N1.82. GHsFgNO,. Calculated,
The essence of the synthesis is the reaction of pol 5% E 5525 N 5.09 582
fluoro-1,1,3-trichloro-2-azaalk-1-enedlg, b) with ' R T
phosphorus pentasulfide [8] that is carried out by N-(1-Hydroxy-2,2,3,3,4,4,5,5,6,6,7,7-dodeca-
heating the reagents in boiling toluene for 8 h. As afluoroheptyl)formamide (lllb). Yield 94%, mp
result the target product, b are obtained in 50 49-51°C (hexanebenzene, 1:4). IR spectrum, KBr,
56% yield. Theinitial polyfluorochloro-2-azaalk-1- c¢m: 1675 (C=0), 3370 (OH, NH). "H NMR
eneslla, b were prepared in 6468% yield by treat- Spectrum,§, ppm: 5.40 m (1H, OH), 6.18 m (1H,

CHN), 6.88 t.t (1H, CHE, 2J,¢ 51.0,%), 5.1 Hz),
H(CF,),CHO + H,NCHO — H(CF,) ,CHNHCHO 8.40 s (1H, CH), 8.43 m (1H, NH)Found, %: F
| 61.12; N4.04. GH:F,,NO,. Calculated, %: F60.78;
TVa, b OH N 3.73.
Ila, b .
Polyfluoro-1,1, 3-trichloro-2-azaalk-1-enes
PCl; (lla,b). A mixture of 0.01 mol ofN-(1-hydroxypoly-
P,S; fluoroalkyl)formamidellla, b and 0.03 mol ofphos-
H(CFz)n$HN=C=S H(CFz)ngHN=CC12 phorus pentachloride was heated to 42@or 5 h, the

mixture was cooled in a flow of dry sulfur dioxide

Cl Cl .

Ia, b Iia, b and fractionated.
. -4 6 2-Aza-2,2,3,3,4,4,5,5-octafluoro-1,1,3-trichloro-
Ve n= @), ©). hept-1-ene(lla). Yield 66%, bp 6871°C (12 mm Hg

1070-4280/01/3708-1186%$25.@2001 MAIK “Nauka/Interperiodica



SYNTHESIS OF 1-CHLOROPOLYFLUOROALKYL ISOTHIOCYANATES 1187

nZ’ 1.3682. IR spectrum, CHgl cm™: 1645 2,2,3,3,4,4,5,5,6,6,7,7-Dodecafluoro-1-chloro-
(B:N). 'H NMR spectrums, ppm: 5.74 d.d (1H, heptyl isothiocganate(lb). Yield 50%, bp 9295°C
CHCI, 33y, 12.3, %Jye 13.5 Hz), 6.20 t.t (1H, (12 mm Hg),n3’ 1.4820. IR spectrum, Cgl cni:
CHF,, 2 48.0, °Jyr 5.3 Hz). Found, %:Cl+F  2055(N=C=S)."H NMR spectrumd, ppm: 5.72 d.d
74.57. GH,ClsFgN. Calculated, %:Cl+F 74.89. (1H, CZHCL ‘]HFA?:}Z'Q Jnrg 9.6 Hz), 5.97 t.t (1H,
2-Aza-4,4,5,5,6,6,7,7,8,8,9,9-dodecafluoro- 5y 12 " 2HE ?ﬁ'sng&g'GNHsz)bZﬁ:‘dTaﬂé?'%C.' S
1,1,3-trichloronon-1-ene  (llb). Yield 63%, bp oA A C

20 F 64.63; S 7.87.
90-94°C (12 mm Hg), ny” 1.3705. IR spectrum,
CHCI,, cmt: 1645 (C=N). 'H NMR spectrums, REFERENCES
ppm: 5.69 d.d (1H,CHCI, 3}, 12.6, 3y,
13.6 Hz), 6.14 tt (1H, CHE 2J,c 49.0, 3J,+ 1. Avalos, M., Babiano, R.Cintas, P., Jimernez].L.,
5.3 Hz). Found, %:CI+F 74.43. GH,CI3F,N. and Palacios].C.,Heterocycles1992, vol. 33, no. 2,

Calculated, %:CI+F 74.809. pp. 9731010.
) ) 2. Drobnica, L., Kriatian, P., and Augustin, JThe
1-Chloropolyfluoroalkyl isothiocyanates la, b. Chemistry of Cyanates and Their Thioderivatives,

A mixture of 0.006 mol ofpolyhalo-Z-azaaIk-l-ene Patai, S.Ed., NewYork:WiIey, 1977, pp1003-1221.
lla, b and 0.002 mol ofphosphorus pentasulfide in 3. Hussein, A. Hersberger, S., andbchims,J.C.,Chem.
50 ml of toluene was heated at boiling astrring Ber.,1979, vol. 112, no. 4, ppl102-11009.

for 8 h. The precipitate was filteredff, and the 4. Hussein, A. and Jochims].C., Chem. Ber., 1979,
filtrate was subjected to fractional distillation in a  vol. 112, no. 7, pp.1956-1972.

vacuum. 5. Lantzch, R. andArlt, D., Synthesis 1975, no. 10,
: pp. 675676.

_2,2,3,3,4,4,5,5-Qctaf|uoro-1-chIoropentyl ISO- 6. Samarai,L.l., Gorbatenko,V.I., and Vovk, M.V.,

thiocyanate (la). Yield 56%, bp 6971°C (12 mm Ukr. Khim. Zh., 1989, vol. 55, no. 11, pp. 96879.

Hg), n2 1-41929 (1a). IR spectrum, Cglcm™: 2050 Vovk, M.V. and Samarail.l., Ukr. Khim.Zh., 1992,
(N=C=S). "H NMR spectrums, ppm: 5.71 d.d (1H, vol. 58, no. 9, pp. 773783.

CHCI, 3JH,:A 12.0, 3JH,:B 5.6 Hz), 5.96 t.t (1H, 8. GorbatenkoV.l., Bondar,V.A., and Samarai,L.l.,
CHF,, 2. 51.6,%) 5.6 Hz). Found, %: Cl + F Angew.Chem.,1973, vol. 85, no. 9, pp. 86868.

61.27; S 10.28. gH,CIFgNS. Calculated, %: Cl + F 9. Vydzhak, R.N., Brovarets,V.S., andDrach, B.S.,
60.94; S 10.42. Zh. ObschKhim., 1994, vol. 64, no. 5, pp. 87873.
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