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ABSTRACT

The N-alkvl-C-polyfluoroalkyl-C-chlorosulfinimides
RzC(Cl)=S=N-R have been investigated. Some as-
pects of their thermal stability and their [3+2] and
[3+1] cycloaddition reactions have been examined.

INTRODUCTION

Sulfinimides represent a comparatively new class
of organic heterocumulenes [1,2]. At present, sev-
eral sulfinimides are known in which the ylidic
carbon atom is incorporated into aromatic, het-
erocyclic, or acyclic systems [3-5], while the im-
inic nitrogen atom is bound to an arylsulfonyl group
[6].

Sulfinimides having fluoroalkyl substituents are
well known and have been studied in detail [7,8]
in [3+1] and [3+2] cycloaddition reactions. Also,
we have synthesized polyfluoroalkylsulfinimides (1)
containing an a-chlorine atom, which is poten-
tially capable of nucleophilic substitutions [9], and
have studied their reactions with olefins and ger-
manium dichloride.
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Cl, RNH, or RNHSiMe;
> RpCClL,SCl >
3abc

RpCH(SCH,C¢Hs),
4a,b,c

R = CF; (a), n-C3F; (b), H(CFy); (¢)

LiN(SiMe3),
—> RgCCLS-NHR — > REC(C)=S=NR
2a-f la-f

Rg = H(CFy)y. R = Me;C (a), p-MeCgH, (b), 1-Ad (), CH; (d),

RF = CF3CF2CF2, R= Me;C(e), 1-Ad (f)

SCHEME 1

RESULTS AND DISCUSSION

Sulfinimides (1a—f) are formed in the reaction be-
tween lithium hexamethyldisilazane and sulfen-
amides (2a—f) [10]. The latter, in turn, are
prepared by the reaction of 1,1-dichloro-
polyfluoroalkylsulfenyl chlorides (3) with the ap-
propriate amines. To synthesize sulfenyl chlorides
(3), we used the previously developed [11] method
of chlorination of S,S-dibenzyldithioacetals of po-
lyfluorinated aliphatic aldehydes (4).
Sulfinimides (1a—f) are thermally stable up to
100°C. The bulk of an alkyl substituent at the ni-
trogen atom seems to exert no appreciable effect
on the thermal stability of each compound (1). Thus,
N-methylsulfinimide (1d) is vacuum distillable, in
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contrast to related sulfur-containing heterocumu-
lenes Alk-N=S=X (X = O, NR), which are ther-
mally unstable in compounds even having a nor-
mal alkyl substituent at the nitrogen atom [12]. On
the other hand, polyfluoroalkyl substituents ap-
peared to increase the thermal stability of com-
pounds (1). This tentative conclusion resulted from
the fact that the attempt to prepare the sulfini-
mide (1g) by treating N-1-adamantyl-1,1-dichloro-
2,2,2-trifluoroethylsulfenamide (2g) with lithium
hexamethyldisilylamide failed. (The apparent in-
stability of sulfinimide (1g) can be associated with
special features of the trifluoromethyl group which
should be thoroughly studied.) The reaction ac-
tually produced N,N'-bis(adamantyl)sulfur di-
imide (3) in a good yield along with sulfur and a
mixture of organofluorine compounds containing
no sulfur.

In the ®F NMR spectrum of the reaction mix-
ture, six singlet signals were observed in the range
of 6 —56 to —72 from the fluorine nuclei of CF;
groups, which is typical of compounds containing
the CF; group at an sp” carbon atom [13].

Nevertheless, sulfinimide (1g) is apparently
rather stable at low temperatures, as indicated by
the reaction of sufenamide (2g) with lithium hex-
amethyldisilazane in the presence of norbornene
conducted at —10°C. In this case, the [3+2] cy-
cloaddition product (5a) was formed, along with
sulfur diimide (3). The stable sulfinimide (1a) also
reacted with norbornene to form the tricyclic
compound (5b). The  4-thia-3-azatricyclo-
[5.2.1.0*¢)decan-5-ene derivatives (5) are formed as
a result of HC! elimination from the primary ad-
duct (4). The maximal yields of compounds (5) were
obtained when triethylamine was used to bind the
evolving hydrogen chloride.

The reaction of the sulfinimide (1a) with sty-
rene led to the cycloadduct (6) containing no chlo-
rine. It is evident that, also in this case, elimina-
tion of HC! from the primary isothiazolidine (7) took
place. The '’F NMR spectra of (5) and (6) showed
that only one regioisomer was formed in each case.
This is typical of the reaction of [1,3] dipolar com-
pounds with olefins [7,14].

Compounds (1) may also react with electro-
philes in a [3+1] cycloaddition reaction in a man-
ner similar to that previously observed for
bis(trifluoromethyl)sulfinimides [15]. Thus, the re-
action of compounds (1a, e) with the dioxane ad-
duct of germanium dichloride produced 1,2,3-thia-
zagermetidines (8).

EXPERIMENTAL

All the reactions were performed in a flow of dry
nitrogen using dry solvents. NMR: Bruker WP 80
SY, AM 250; Varian VXR-300, chemical shifts
quoted being from TMS for 'H and *C NMR, from

CF3CCl>-S-NH-Ad + LiN(SiMe3)>
2g
l -10°C

[CF3C(Cl)=S=N-Ad] =~ —— AdN=S=NAd
1g 3

&

CF3 S
>c/ “N—Ad
ca E f
i " )

- HCI

CFi—C~ “N—Ad

S
Sa
- 6

SCHEME 2

S
H(CFz)a“—C/ “N—Bu

- HCI
——

5b

CFCl; for °F NMR. MS: Finnigan MAT 8230 and
Varian MAT CH 5.

Preparations of the compounds (1a, b), (2a, b),
(3c), and (4¢c) were described in Ref. [10].

General Procedure for the Synthesis of S,S-
Dibenzyldithioacetals of Polyfluorinated
Aliphatic Aldehydes (4a, b)

A mixture of phosphoric anhydride (0.073 mol) and
hexamethyldisiloxane (0.055 mol) in trichloro-



H(CF32)4C(Cl)=S=N-rBu + PhCH=CHj
la

- HCI

H(CF»)4 —tBu

S
N
Ph

SCHEME 3

methane (200 mL) was refluxed with stirring for 3
hours. Either heptafluoropropanal (0.0184 mol) or
trifluoroacetaldehyde ethyl hemiacetal (0.0184 mol)
and benzylthiol (0.0368 mol) were added to the re-
action mixture at 20°C. The mixture was refluxed
for 12 hours with stirring. The cooled (20°C) re-
action mixture was poured into a 1 N aqueous so-
lution of NaOH (740 mL) with stirring, the organic
layer was separated, and the water layer was ex-
tracted with CHCI; (3 X 50 mL). The organic layers
were combined and dried over sodium sulfate. The
solvent was distilled off at atmospheric pressure
and the residue fractionated in vacuo.
1,1-Bis(benzylthio)-2,2,2-trifluoroethane (4a),
yield 74%, bp 142-144°C/0.1 mm Hg. 'H NMR
(CDCLy) &: 3.84 (s, CH,); 3.90 (tt, *Jyyr = 14.8 Hz, “Jyr
= 1.2 Hz, CH); 7.25 (m, CcHs). ’F NMR (CDCL,) :

\C/ \N R
RfC(C)=S=N—R + GeCl> * dioxane = ——» Rf/ \Gé -
VAR
la, e Cl Cl
8a, b

R =By, R¢ = H(CF2)4 (), n-C3F7 (e)

SCHEME 4
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—70.01 (s). MS: m/z = 328 M". Anal. found: C, 58 4;
H, 42; S, 19.1% C]6H15F3SZ requireS C, 5851; H,
4.60; S, 19.52%; M, 328.42.
1,1-Bis(benzylthio)-2,2,3,3,4,4,4-heptafluorobu-
tane (4b), yield 78%, bp 150-152°C/0.05 mm Hg.
'"H NMR (CDCl;) &: 3.90 (s, CH,); 3.99 (tt, *Jyr =
14.6 Hz, 3z = 1.0 Hz, CH); 7.20 (m, C.Hs). °F NMR
(CDCly) &8: —123.72 (m, CF,); —108.73 (m, CF,);
—81.20 (t, *Jgr = 10.7 Hz, CF;). MS: m/z = 428 M~
Anal. found: C, 50.7; H, 3.6; S, 14.5%. C,sH,sF;S,
requires C, 50.46; H, 3.52; S, 14.97%; M, 428.43.

General Procedure for the Synthesis of 1,1-
(D?’ichll)(;ropolyﬂuoroalkylsulfenyl Chlorides
a,

To a solution of dithioacetal (4a, b) (0.05 mol) in
CHCI; (70 mL), chlorine (0.15 mol) was added with
stirring for 1 hour. The solvent was distilled off,
and the residue was fractionated at atmospheric
pressure.

1,1-Dichloro-2,2,2-trifluoroethylsulfenyl chlo-
ride (3a), yield 80%, bp 93°C. (Ref. [16] data, bp
76°C). '°F NMR (CDCl;) 8: —76.58 (s, CF;). MS: m/
2218 M™. Anal. found: C, 11.0; Cl, 48.3%. C,Cl,FS
requires C, 10.95; Cl, 48.47%; M, 219.44.

1,1-Dichloro-2,2,3,3,4,4,4-heptafluorobutylsul-
fenyl chloride (3b), yield 81%, bp 153-155°C. '°F
NMR (CDCly) 8: —121.40 (m, CF,); —107.34 (m, CF,);
-82.01 (t, *Jgr = 5.9 Hz, CF;). °C NMR (CDCly) &:
87.87 (tm, ZJQF = 31.2. HZ, Cclz); 109.83 (tqt, IJCF
= 271.8 Hz, g = 38.5 Hz, CF,-CF,); 113.17 (ttq,
UJer = 278.6 Hz, Jer = 29.4 Hz, *Jz = 0.6 Hz,
CF,CCl,); 117.59 (qtt, Jee = 288.8 Hz, Jr = 33.7
Hz, °Jor = 2.1 Hz, CF;). MS: m/z = 318 M". Anal.
found: C, 15.2; Cl, 31.2; S, 9.1%. C,CL;F,S requires
C, 15.04; Cl, 33.29; S, 10.04%; M, 319.46.

General Procedure of the Synthesis of 1,1-
Dichloropolyfluoroalkylsulfenamides (2c—g)

To a solution of a suitable amine (0.2 mol) or N-
trimethylsilyladamantylamine (0.1 mol) in diethyl
ether (50 mL) a solution of sulfenyl chloride (3) in
ether (20 mL) was slowly added with stirring at
20°C. After additional stirring of the reaction mix-
ture for 1 hour at 20°C, the alkylammonium chlo-
ride was filtered off, the solvent distilled off in vacuo
(10-20 mm Hg), and finally, the residue distilled;
compound (2g) was sublimed in vacuo (0.05 mm
Hg).

N-1-Adamantyl-1,1-dichloro-2, 2, 3, 3,4,4,5,5-oc-
tafluoropentylsulfenamide (2¢), yield 70%, bp 145-
148°C/0.05 mm Hg. '"H NMR (CDCl;) &: 1.63, 1.71,
2.09 (m, Ad); 3.39 (s, NH); 6.03 (tt, *Jyr = 52.1 Hz,
*Jur = 5.5 Hz, CHF,). 'F NMR (CDCl,) 8: —137.56
(dm, %Jgy = 52.0 Hz, CF,H); —130.62, —118.31 (m,
CF.CF,); —107.51 (tm, ¥Jgr = 24 Hz, *Jg = 11.0 Hz,
CF,CCl,). >C NMR (CDCl;) &: 2991, 36.12, 43.83,
5476 (s, Ad); 90.90 (tt, Jor = 27.9 Hz, Jp = 3.4
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HZ, Cclz); 114.34 (tt, I.ICF = 2547 HZ, ZJCF = 309
Hz, HCF,); 112.50, 109.00 (m, CF,CF,); 107.65 (tt,
Jer = 252.4 Hz, Y = 30.0 Hz, CF,CClL,). MS: m/
z = 465 M™. Anal. found: C, 38.2; H, 3.5; Cl, 15.1;
S, 6.5%. C;sH,,Cl,FsNS requires C, 38.64; H, 3.67;
Cl, 15.21; S, 6.88%; M, 466.26.

N-1-Methyl-1, 1-dichloro-2, 2, 3, 3,4, 4,5,5-octa-
fluoropentylsulfenamide (2d), yield 64%, bzp 96—
98°C/10 mm Hg. '"H NMR (C,Dq) 8: 2.40 (d, *Jyy =
4.6 Hz, CHs); 2.75 (s br, NH); 5.33 (tt, ¥y = 51.8
Hz, *Jyr = 5.4 Hz, CHF,). '’F NMR (CDCl,) &:
—136.51 (dm, %Jgzx = 51.8 Hz, CF,H); —129.60,
—117.05, —107.61 (m, CF,CF,CF,). Anal. found: C,
209; H, 14; Cl, 20.0; S, 9.4%. CcH:;CL,F;NS re-
quires C, 20.82; H, 1.46; Cl, 20.49; S, 9.27%.

N-z-Butyl-1, 1-dichloro-2,2, 3, 3,4,4,4-heptafluo-
robutylsulfenamide (2e), yield 72%, bp 38-39°C/0.05
mm Hg '"H NMR (CDCl;) &: 1.23 (s, CH); 3.46 (s,
NH). F NMR (CDCl;) 6: —120.81, —108.10 (m,
CF,CF,); —81.80 (m, CF;). *C NMR (CDCl;) 8: 30.17
(s, CH,); 55.17 (s, C (CH,)3); 90.66 (tt, 2Jcr = 28.0
Hz, 3 = 3.4 Hz, CCly); 110.03 (tq, U = 271.1
Hz, *Jcr = 34.0 Hz, CF,-CF3); 113.71 (ttq, Jer = 267.3
Hz, Y = 29.2 Hz, *Js = 1.9 Hz, CF,CCl,); 117.77
(qtt, ljcr: = 288.8 HZ, ]CF =340 HZ, 3]CF =19 HZ,
CF;). MS: m/z = 355 M™. Anal. found: C, 27.3; H,
2.8;Cl,19.7,N, 3.8; S, 8.9%. CsH,,CL,F;NS requires
C, 27.55; H, 2.83; Cl, 1991; N, 3.93; S, 9.00%; M,
356.13.

N-1-Adamantyl-1, I-dichloro-22, 3, 3, 4,4 4-hep-
tafluorobutylsulfenamide (2f), yield 70%, bp 118-
120°C/0.05 mm Hg. 'H NMR (CDCl5) 8: 1.52, 1.69,
2.04 (m, Ad); 3.34 (s, NH). '°F NMR (CDCl;) &:
—120.91, —108.30 (m, CF,CF,); —81.87 (t, ’Jgz = 11.5
Hz, CF;). *C NMR (CDCl;) &: 30.11, 36.14, 43.84,
54.76 (s, Ad); 90.68 (tt, %Jcz = 47.8 Hz, *Jor = 3.3
Hz, CCl,); 109.96 (tq, Jor = 271.1 Hz, Y = 37.9
Hz, CF,-CFs); 113.39 (ttq, Jer = 2722 Hz, U =
48.0 HZ, 3]CF =20 HZ, _(_:cmclz); 119.54 (qtt, IJCF =
288.9 Hz, ¢ = 34.1 Hz, *Jcz = 1.9 Hz, CF;). MS:
m/z = 433 M". Anal. found: C, 39.4; H, 3.8; N, 3.2;
S, 8.9%. C14H16C12F7NS requires C, 38.72; H, 3.71;
N, 3.22; S, 7.38%; M, 434.25.

N-1-Adamantyl - 1, 1-dichloro - 2, 2, 2 - trifluoro-
ethylsulfenamide (2g), yield 71%, mp 75-77°C. 'H
NMR (CDCl;) &: 1.54, 1.65, 2.04 (m, Ad); 3.40 (s,
NH). *F NMR (CDCl;) 8: —76.34 (s, CF;). MS: m/
z = 333 M. Anal. found: C, 43.8; H, 4.8; Cl, 21.1;
S, 9.9%. C,,H,(CLLF3NS requires C, 43.12; H, 4.82;
Cl, 21.21; S, 9.59%; M, 334.23.

General Procedure for the Synthesis of
Sulfinimides (1c-f)

To a solution of sulfenamide (2¢—f) (0.01 mol) in
hexane (25 mL) a solution of lithium hexamethyl-
silylamide (0.01 mol) in hexane (40 mL) was slowly
added with stirring at 20°C. The mixture was stirred
for 3 hours at 20°C, the precipitated solid was fil-
tered off, and the filtrate was fractionated in vacuo.

N-1-Adamantyl-1,1,2,2,3,3,4,4-octafluorobutyl-
chlorosulfinimide (1¢), yield 40%, bp 115~120°C/
0.05 mm Hg. (1c) decomposes partly at distilla-
tion. '"H NMR (CDCl,) &: 1.63, 1.72, 2.10 (m, Ad);
6.03 (tt, 2Jyr = 519 Hz, 3/ = 5.5 Hz, CHF,). '°F
NMR (CDCl;) 6: —137.52 (gm, e = 52.0 Hz, CF,H;)
—130.00, 123.10 (m, CF,CF,); —105.20 (m, CF,CCl).
MS: m/z = 429 M". Anal. found: C, 41.0; H, 3.8;
Cl, 9.0; S, 8.0%. C,sH,,CIFsNS requires C, 41.92; H,
3.75; Cl, 8.25; S, 7.46%; M, 429.80.

N-Methyl-1, 1, 2,2,3,3,4 4-octafluorobutylchloro-
sulfinimide (1d), yield 47%, bp 56-58°C/10 mm Hg.
'H NMR (CeDy) 6: 2.52 (s, CH;); 5.20 (tt, 2Jygr = 52.0
Hz, *Jyz = 5.2 Hz, CHF,). °/F NMR (CDCl,) 6:
—137.01 (dm, ¥y = 52.0 Hz, CF,H); —128.02,
—118.91, —105.90 (m, CF.CF,CF,). Anal. found: C,
23.9; H, 1.3; Cl, 11.6%. CH,CIFNS requires C,
23.27; H, 1.30; Cl, 11.45%.

N-t-Butyl-1,1, 2, 2,3, 3,3-heptafluoropropylchlo-
rosulfinimide (1e) yield 70%, bp 85°C/15 mm Hg.
'"H NMR (CDCl,) &: 1.42 (s, CH,). '°F NMR (CDCl;)
8: —125.20 (m, CF,); —106.10 (m, CF,CCl), —80.81
(tt, > = 9.9 Hz, *J = 0.9 Hz, CF,). MS: m/z =
319 M". Anal. found: C, 30.8: H, 2.7; Cl, 11.5; S,
10.8%. CsHCIF;NS requires C, 30.06; H, 2.84; Cl,
11.09; S, 10.03%; M, 319.67.

N-1-Adamantyl-1, 1,2, 2,3, 3, 3-heptafluoropropyl-
chlorosulfinimide (1f), yield 50%, bp 95-100°C/0.05
mm Hg). (1f) decomposes partly at distillation. 'H
NMR (CDCly) 8: 1.65, 1.85, 2.21 (m, Ad). '°F NMR
(CDCls) 8: ~125.50, —106.10 (m, CF,CF,); —80.90
(m, CF,). C NMR (CDCl;) 6: 29.95, 35.90, 45.81,
62.41 (s, Ad); 108.74 (tqt, Jep = 266.7 Hz, *Jr =
38.1 Hz, *J¢r = 1.7 Hz, CF,CF,); 114.53 (tt, Yo =
258.9 Hz, 2 = 31.3 Hz, CF,CCL); 117.79 (qtt, Jer
= 287.8 Hz, *Jor = 32.8 Hz, %I = 2.0 Hz, CF;);
117.80 (t, g = 25.9 Hz, CCl). MS: m/z =397 M".
Anal. found: C, 42.7; H, 4.2; N, 39; Cl, 7.3%.
C,sH;sCIF,NS requires C, 42.27; H, 3.80; N, 3.52;
Cl, 8.91%; M, 397.78.

3-Adamantyl-5-trifluoromethyl-4-thia-3-azatri-
cyclo[5,2,1,0%]decan-5-ene (5a), yield 53%, mp
180°C. '"H NMR (CDCl;) &: 1.80, 2.50 (m, CH, + CH);
3.80 (m, CH-CH-N); 4.52 (d, *Jyy = 4.0 Hz, CH-N).
'F NMR (CDCls) 8: —55.34 (s, CF;). MS: m/z = 355
M*. Anal. found: C, 64.4; H, 6.5; N, 4.4; S, 8.5%.
CioH,,F3sNS requires C, 64.20; H, 6.80; N, 3.94; S,
9.02%; M, 355.47.

N,N’-Bis(1-adamantyl)sulfur diimide (3), yield
80%, mp 280°C (decomp). '"H NMR (CDCl;) &: 1.65,
1.99, 2.07 (m, Ad). MS: m/z = 330 M*. Anal. found:
C,72.7;H,9.1; N, 8.5; S, 10.1%. C,0H3N,S requires
C, 72.67; H, 9.15; N, 8.48; S, 9.70%; M, 330.54.

3-t-Butyl-5-(1, 1, 2, 2, 3,3,4,4-octafluorobutyl)-4-
thia-3-azatricyclo[5,2,1,0**]Jdecan-5-ene (5b), yield
51%, bp 113°C/0.05 mm Hg. '"H NMR (CDCl,) é:
1.20 (s, CH;); 1.60 (m, CH,); 2.46 (m, CH); 3.02 (m,
CH); 3.75 (m, CH-N); 6.05 (tt, /yr = 52.0 Hz, *Jyr
2= 5.6 Hz, CHF,). '°F NMR (CDCl;) 6: ~137.88 (dm,
Jeyw = 52.0 Hz, CF,H); -130.52, -124.50 (m,



CF,CF,); —105.59 (tm, Jg = 11.4 Hz, CF,-C). 1*C
NMR (CDCl;) 8: 23.91, 28.10, 40.53 (s, CH,); 28.42
(s, CH,); 40.31, 42.22, 77.61 (s, CH); 108.12 (tt, V¢
= 254.0 Hz, 2JCF = 304 Hz, CF,H); 110.50, 114.50,
(m, CF,CF,); 114.58 (tt, 'Jcr = 254.2 Hz, ZJCF 32.7
Hz, CF,C=); 11694 (t, Jof = 37.4 Hz, CF,-C=);
152.88 (t, ¥Jor = 5.5 Hz, C=C-CF,). MS: m/z = 409
M*. Anal. found: C, 45.2; H, 4.5; N, 3.6; S, 8.4%.
CieH,oFsNS requires C, 46.94; H, 4.68; N, 342; S,
7.83%; M, 409.38.

2-t-Butyl-3-phenyl-5-(1,1,2,2,3,3,4,4- octafluoro-
butyl)-isothiazol-4-in (6), yleld 87%, bp 103-105°C/
0.05 mm Hg. '"H NMR (CDCl;) §: 1.20 (s, CH;); 5.44
(m CH Ph) 6.05 (tt ZJHF =520 HZ JHF =54 HZ
CHF,): 6.29 (m, CH=); 7.25 (m, C¢Hs). '’F NMR
(CDCly) &: —137.77 (dm, gy = 52.0 Hz, CF,H);
—130.24, —124.08 (m, CF.CF,); —107.96, ~103.84
(AB, J,z = 281.6 Hz, CF,Fs-C=). >*C NMR (CDCl;)
8: 26.31 (s, CH3); 60.51 (s, C (CHs)3); 71.98 (s, C-Ph);
104.00-112.00 (m, CF,CF.,CF,); 126.52, 128.08,
129.06, 139.20 (s, C¢Hs); 134.01 (t, %Jor = 30.0 Hz,
C-S). MS: m/z = 419 M". Anal. found: C, 48.8; H,
4.5; S, 8.0%. C-H,,FsNS requires C, 48.69; H, 4.09;
S, 7.65; M, 419.39.

2-t-Butyl-3, 3,4-trichloro-4-(1,1,2, 2,3,3,4 4-octa-
fluorobutyl)-1,2,3- thlazagermetldme (8a) yleld 68%,
bp 75-78°C/0.05 mm Hg. '"H NMR (CDCl;) §: 1.42
(s, CHy); 6.04 (tt, “Jyr = 52.0 Hz, °Jyr = 5.4 Hz, CHF,).
F NMR (CDCls) 6: —137.68 (dm, *Jgy = 52.0 Hz,
CF,H): —129.85, —121.33 (m, CF,CF,); —94.35 (tt,
Jeg = 12.4 Hz, *Jgz = 2.7 Hz, CE,CCl). MS: m/z =
495 M*. Anal. found: C, 22.2; H, 2.1; Cl, 19.9; Ge,
14.2%. N, 2.9; CsH,(Cl;F;GeNS requires C, 21.83;
H, 2.13; Cl, 21.48; Ge, 14.66%; N, 2.83; M, 495.21.

2-t-Butyl-3,3 4-trichloro - 4 -n-heptafluoropropyl-
1,2,3-thiazagermetidine (8b), yield 64%, bp 60-62°C/
0.05 mm Hg. '"H NMR (CDCls) é: 1.44 (s, CH;). "°F
NMR (CDCly) 6: —123.91, —94.94 (m, CF,CF,);
—80.21 (tt, °Jgr = 10.2 Hz, ‘Jer = 1.2 Hz, CF;). MS:

N-Alkyl-C-polyfluoroalkyl-C-chlorosulfinimides ReG(Cl)=S=N-R 13

m/z = 463 M". Anal. found: C, 21.6; H, 2.2; Cl, 25.0;
Ge, 17.0% N, 35. S, 7.0; CsHo,Cl3F,GeNS requires
C,20.74; H, 1.96; Cl, 22.96; Ge, 15.68%; N, 3.02; S,
6.92;: M, 463.19.
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