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Synthesis of N-(Perfluoro-t-butyl)pyrazoles from Hexafluoroacetone
Azine by Trifluoromethyl Group Migration

By FriepricH HEIN, KLAUS BURGER,* and JoacHiM FIrL

(Department of Organic Chemistry, Technical University of Munich, D-8046 Gavching,
Lichtenbergstvasse 4, W. Germany)

Summary The synthesis of 1-(nonafluoro-t-butyl)-3-tri-
fluoromethylpyrazoles (3) from hexafluoroacetone azine
(1) and alkoxyacetylenes is described; the reaction
involves an azomethine imide intermediate which
rearranges by apparent [1,4] migration of a trifluoro-
methyl group.

FLUORO-SUBSTITUTED heterocyclic systems are of current
pharmaceutical interest;!»2 quite often they are biologically
more active than their fluorine-free analogues.® We report
here a new method of selective simultaneous introduction of
a triffuoromethyl and a perfluoro-t-butyl group into a
pyrazole system.

Hexafluoroacetone azinet.® reacts with carbon-—carbon
double bond as well as carbon—carbon triple bond systems
to yield 1,5-diazabicyclo[3.3.0]octanes®s” and 1,5-diaza-
bicyclo[3.3.0]octa-2,6-dienes,® respectively. The reaction
was shown to proceed viea a 1,3-dipolar intermediate,

namely an azomethine imide?.?:1® which can be isolated in
some cases.”,8h—11

We now find that hexafluoroacetone azine (1) reacts with
ethoxyacetylenes in a similar way to yield (2) which, in the

R-C=C-OEt Et-
,\CF _C(CFR),
+
F.C
3 \l( (X6 CF3
N/
J (2) (3)
F,¢7 CF, a,R=H
b, R =Me

presence of dipolarophiles, can be trapped to give the
expected [3--2]cycloadducts.!? In the absence of trapping
reagents, compounds (2) on prolonged standing at room
temperature [to give (3a): 1—2 days] or even at 0 °C [to
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give (3b): 4 weeks] rearrange to give l-(nonafluoro-t-butyl)- TaBLE. *C Chemical shifts of compounds (3b) and (4b) (3 values

3-trifluoromethylpyrazoles (3).t To our knowledge this is in p.p.m. relative to Me,Si = 0)
the first example of a rearrangement involving a tr'” 1oro- Carbon (3b) (4b)
methyl group migration. atom
a 143-7 (q, J 38 Hz) 143-7 (q, J 37 Hz)
i h i h b 100-9 99-3
CH3-CH2-0 de CH3-CH2—0 d c 155-7 153-4
~CCR), LH ), d 74-3 (decet, J 31 Hz) 57-9 (septet, J 34 Hz)
4N % N e 1208 (q, J 296 Hz) 121-0 (g, J 282 Hz)
CHy | CH; | f 121-4 (q, 7 270 Hz) 121-4 (q, 7 270 Hz)
g a =N e a— g 7-3 6-9
h 70-9 71-7
CF chy i 149 152
f
(3b) (4b)

The overall reaction (1 — 2 — 3) represents a selective

The structural assignment is based on spectroscopi lata, introduction of a trifluoromethyl group into ring position 3
v (Ailm) (3a): 1588, 1510, and 1475 cm~!; (3b): 1602 1495, and of a perfluoro-t-butyl group into ring position 1 of a
and 1477 cm™!; 'H n.m.r. (CDCl;; SiMe,) 8 (3a): 1-46 H, t, pyrazole ring system, starting from the readily accessible
J 72 Hz), 425 (2H, q, J 7-2Hz), 594 (1H, s); 3k 143 hexafluoroacetone azine (1). In contrast, the azomethine
(3H,t, J -2 Hz), 2-14 (3H, br s), and 4-32 (2H, q, /7 Hz); imides generated from (1) and ynamines even below room
BF nm.r. (CDCl;; CF,CO,H)} & (3a): —13-7 (3F, and temperature rearrange to give 1,1,6,6-tetrakis(triffuoro-
—14-4 (9F, s); (3b): —14-2 (9F, s) and —14-3 (3F »>rs). methyl)-2,3-diazahexa-1,3,5-trienes quantitatively.®0.10
Comparison of the *C n.m.r. data§ of compounds (. with We thank Deutsche Forschungsgemeinschaft for financial
those of the 5-ethoxy-3-trifluoromethyl-1-[2,2,2-trifl ro-1-  support.
trifluoromethylethyl]pyrazoles (4)!3 confirms the p .ence
of a pyrazole ring system (see Table),* (Recerved, 18th April 1979; Com. 399.)

t (3a): yield 529%; b.p. 70—71 °C at 12 Torr. (3b): y d 87%; b.p. 81 °C at 14 Torr. Satisfactory C, H, and N analyses were
obtained (£0-39%).

t Recorded with a Jeol C60HL instrument operating a 6-45 MHz; trifluoroacetic acid was used as external standard.
§ Recorded with a Jeol FX100 instrument in CDCl; witu 5iMe, as internal standard.
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