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Organic Chemistry 
Synthesis of 1,1-bis(trifluoromethyl)alkyl isocyanates, 

carbamates, and ureas 
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A convenient preparative method for the synthesis of I.l-bis(trifluoromethyl)alkyl isocy- 
anates was proposed. The reactions of the isocyanates with alcohols, phenols, and alkyl-, aryl-. 
and hetarylamines were studied. 

Key words: perfluoroisobutylene, 2.2-bis(trifluoromethyl)alkanoyt fluorides, Curtius reac- 
tion, I.I-bis(trifluoromethyl)atkyl isocyanates, carbamates, and ureas. 

The interest in trifluoromethyl-containing compounds 
is due to their potential physiological activity and high 
lypophil ici ty.  I Polyfluorine-containing isocyanates can 
be a basis for both the synthesis of new and modifica- 
tion o f  known biologically active substances. Rather 
c o n v e n i e n t  methods  for the synthesis  of  
2-alkoxyhexafluoroprop-2-yl isocyanates z and their prop- 
ert ies have been descr ibed.  However, of  I , I - b i s -  
(trifluoromethyl)alkyl isocyanates, only the first repre- 
senta t ive  o f  this series,  ( I , l , l , 3 , 3 . 3 - h e x a f l u o r o - 2 -  
methyl-prop-2-yl )  isocyanate, has been descr ibed)  

Perfluoroisobutylene is an appropriate source of  bis- 
t r i f luoromethyl  derivatives. It is transformed under 
successive treatment with alcohols, alkali, and Et3N 
(Scheme I) into 2,2-bis(trilluoromethyl)alkanoyl fluo- 
rides 4 -7  2a,b. starting compounds for the synthesis of  
I, I-bis(tr if luoromethyl)alkyl  isocyanates. 

( I, I, 1 ,3,3,3-Hexafluoro-2-methyl-prop-2-yl)  isocy- 
anate 3a has previously been prepared 3 in a low yield by 
the react ion of  la  with NaN 3. 

in this work, we present a convenient preparative 
method for the synthesis of  1, I-bis(trifluoromethyl)alkyl 

Scheme 1 

RTOH 
C=CF 2 ,, CH~CF2ORI / / 

F3C F3C 

KOH 

R ~ = Me (a), Et (b) 

F3C~ C F 3 0  
C-=CFOR 1 Et~N / --- R ~ - - ~  

F3 c CF 3 F 

la,b 2a,b 

isocyanates (Scheme 2) and descr ibe  some of  their  
chemical properties. 

We found that the reaction o f  acyl fluorides 2 with 
Me3SiN 3 in xylene in the presence  of  t r iethylbenzyl-  
ammonium chloride (TEBAC) affords  isocyanates 3 in 
high yields (Curtius reaction). As far  as we know, this is 
the first example of  the reac t ion  o f  carboxylic acid  
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fluorides with trimethylsilyl azide. It was shown by 
control  experiments that the replacement of  the solvent 
and azide (for example, by NaN 3 in diglyme) resulted in 
a 2- -3- fo ld  decrease in the yield of the target products. 

Scheme 2 

MeaSIN 3, TEBA ,. ~CF3 
2a,b -Me3SiF, -N 2 R ~ / N C O  

CF 3 

3 a , b  

C o m p o u n d s  3a,b are mobi le  low-boiling liquids whose 
c o m p o s i t i o n  and structure were proved by the data of  
e l e m e n t a l  analysis. IH and I~ NMR spectrometry,  IR 
spect ra  (Tables I and 2), and the reactions with some 
O- (4) and N-nuc leophi les  (5) (Scheme 3). which at'- 
forded carbamates  6 and ureas  7. 

Scheme 3 

CF 3 
3a,b + R2XH ,'- R ' - - ~ N H  ~) XR 2 

4,  5 OF 3 

X = 0 (4, 6) 6 a ~ k ,  7 a - - p  

X = NR 3 (5, 7) 

The structures of  compounds 6 and 7 were con-  
firmed by the N M R  spectra with the charac te r i s t i c  
signal from the C F  3 groups in the 19F spectra in the 
region of  - I - - 6  ppm and the signals from the  N H  
protons in the 1H N M R  spectra in the region o f  5--11 
ppm. 

Experimental 

IH and l~ NMR spectra (CF3COOH as the external 
standard) were obtained on Bruker CXP 200 and Bruker DPX 

Table 1. Yields, properties, and elemental analysis data of the compounds 

Corn- R r R 2 R 3 Yield M.p./'~C. 
pound b.p.FC 

1%) (p/Torr) 

Fgund (%1 
Calculated 

C H F N 

Molecular 
formula 

3a .Me 

3b Et 

89 62--64 (760) 
ReLT: 6t--62 

(760) 
92 82--84 

(760) 

Me / 

6a Me ~ -- 83 
L _ _ / -  

Me 
x 

6b Me M e ~  -- 89 
X _ _ /  

6c Me 4-NO2--C6H4--CH 2 -- 91 

Gt 
. .  L 

6d Me ( O Y O 2  -- 89 ' I " ( "  CI 

6e Me 2.6-Me2--C6H 3 -- 91 

6f Et CH-=CCH, - 88 

6g Et NCCH2CH 2 -- 84 

6h Et 2-NO2--C6H4CH 3 -- 72 

Oil 

53 -- 56" 

97--98 h 

124--125 b 

96--07 c 

60 -6 l  
(4) 

109--110 
(2) 

60--61 a 
/120 (21 

29.00 

22.48 
32.59 

45.03 
44.86 

46,24 
46.57 

38,89 
40.01 

43,06 
42.88 

46,8 I 
47.43 
38,79 
39.00 

37.00 
41-49 
41.72 

.IA2 
1.46 

2.28 

5._,i2 
5.33 

L J5 
5.71 

L25_95 
2.80 

2,31 
2.16 

3.71 
3.98 
3.18 
3.27 
3,3~ 
3.45 
3.!,5 
3.23 

fiL~6 
55.05 

51.42 
51.55 

34.33. 
35.48 

33.78 
34.00 

3.J. 1_!2 
31.64 

26,55 
27.13 

,35.02 
34.62 
4.1.7o 
41.13 
39,!8 
39.01 
L0_23_ 
30,46 

6.84 
6.76 

.hd3 
6.34 

4.19 
4.36 

3,99 
4.18 

7.42 
7.78 

3.39 
3.33 

4.04 
4.25 
4.93 
5.05 
9,30 
9.59 
L_6A 
7.49 

CsH3F6NO 

ChHsF6NO 

C~2H ITF6NO2 

CI3HIgF6NO2 

C T2HIoF6N204 

CI5HoCI2F6NO2 

CI3HI3F6NO2 

C~HgF6NO2 

CqHIoF6N20 k 

CI3HI2F6N204 

( To be continued) 
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Table I. (Continued) 

Corn- R ~ R 2 R 3 Yield M.p./ 'C, 
pound (%) b.p./"C 

(p/Torr) 

Fc, urld (%} 
Calculated 

C H F N 

Molecular 
formula 

6i Et 4-ButCH2CMe2C6H4 -- 77 57--58" 

6j Et 4-Ph--C6H 4 -  -- 84 93--94" 

6k Et 4-Me--2-Pr*--C6H 3 -- 92 61-62  ~ 

7a Me (CH2)sN - -  95 92--93 h 

7b Me PhCH2CH 2 H 100 137-138 '  

7e M e Bu ~ H 86 183-- i 84 h 

7d Me 4- MeO--C~,H4 H 97 172--173/' 

7e Me TsNH H 93 144--145 ~' 

E I S v s  
7r Me ~ , / ~ - - -  H 99 131--132' 

F3C-~IS 
7g Me ~ _ / ~ "  H 93 121--1225 

h ~  

7h Me 2- PhO--Cr 4 H 99 220--221 c 

O Me 
N 

Me--N~ 
7i M e  H 77 167--168" 

O 

7j Et Bu i gu i 99 60--6t '~ 

7k Et PhCH2CH 2 H 97 107--108 c 

71 Et 4-NC--C6H 4 H 85 169--170 c 

8 c . " _ _  
7m Et L / ) " -  H 93 157-158 b 

7n Et H 75 167--168" 
(decomp.) 

O 
70 Et Ph'-N1/~ H 96 189--190 I' 

Me~l~l/~ 
S Me 

7. Et | ~-.~ H 95 ]50--,53 ~ 
t...... N, 

i6.43 6.4,5 26.47 
56.20 6.37 26.67 
55.,34 ~.92 28.98 
3~.__ 3.86 29.13 

1.87 ~ "  ":''~ 30.4,3 
51.75 5_16 30.70 
41,34 4.9__0 3~.87 
41.10 4.83 39.01 
47.71 ~ 34.18 
47.57 4.30 34.73 
)8,73 ~ 39,98 
38.58 5.01 40.68 
43.~1 Y74 34_10 
43.65 3.66 34.52 
~6,67 ~ .27,88. 
36.65 3.33 28.98 

29.13 ~ 30.53 
29.35 2.74 30.95 

2a,38 t25  4553 
25.54 1.34 45.45 

5~ ~.~_QO 3,72 28.88 
52.05 3.60 29.06 

36.2.8 3..40 31.34 
36.47 3.34 31.47 

47.87 6.79 32.38 
48.00 6.91 32.54 
49.29 4.8.3 ~ .  q_ 
49.13 4.71 33.30 
45.87 .3.1;5 ,~,~, 83 
46.03 3.27 33.60 

. , , ,7  35.56 3,3.49 "~ ".. 
33.65 2.82 35.48 

4! .86 2.80 3083 
42_05 2.99 30.70 

47q  6 4.~30 ~7.00 
48.12 4.28 26.86 

23._22~7 
33.44 3.43 

35 4V 
35.26 

3.20 C2oH27F6NO 2 
3.28 
t,46 CIxHIsF6NO 2 
3.58 
3,6~ CI6HIgF6NO 2 
3.77 
9..7.~ CIoHI4FoN20 
9.59 

CI3HIaF~N20 
8.53 

10-23 CgH:4F~N20 
10.00 
8.63 Ct2HI2Fe.N202 
8.48 

10.49 C~2H 13F6N303S 
10.68 

1508 CgHIoF6N4OS2 
15.21 

'4].~.% CsHsF9N4OS 
14.89 

6.97 Ca7H 14F{,N20 2 
7.14 

[~.3;5 CII HI2F6N403 
15.47 

CI4H24F6N20 
8.00 

8,~6 Ct4HI6F6N20 
8.18 " 

12A8 CI3HtiF6N30 
12.39 

12.96 CgHgF6N3OS 
13.08 

ILlS  Ct3HIIF6N3OS 
II .32 

13.,06 C] zHjsFt, N402 
13.20 

12,86 C~H i~ F~N3OS 
13.00 

" From CHCI 3. 
h From Coil  6. 
c From heptane.  
a Crystallized after distillation. 
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Table 2, N M R spectra o f  the compounds -. 

C o m -  IH NMR {8) I'~F NMR Sol- 
pound  (8} vent 

3a a l.,q5 (sl 
3b h 1.10 (t, 3 H, CH3, 3/HH = 6.6 Hz); 2.10 (q, 2 H..CH2, 3JHH = 6.g Hz) 
6a 0.80--1.00 (m, 4 H, C_H~CH + CH2): 1.10--1.90 i'm. 8 H, CH~ 4- C~CH3) ;  1.97 (s, 3 H. 

CH3C): 4.60 (m, 0.7 H,-CHOC): 4.95 (m. 0.3 H, CHOa):  5.10 (s, I H, NH) 
6 b  e 0.80-0 .95  (m. 6 H, CH__~CHL 1.00--2.00 (m, 8 H, CH~ + CHCH3): 1.95 (s, 3 H, CH3C):  

4 .60(m.  0.6 H, CHO}: 4.80 {m. 0.4 H, CHO}; 5.05 (s,-I H. NH} 
6 c  1,80 (s, 3 H, CH3): 5.00 (s, 2 H, CH2}; 5.15 (s, I H, N H )  7.30 (m. 2 H, At): 

8.00 (m. 2 H, Ar} 
6d 2.05 {s, 3 H, CH3}; 5.92 (s. I H, NH): 7.60 (m, 3 H, Ar): 7.85 (m, 1 H, At); 

8,20 (m. 1 H, Ar) 
6e 2.00 (s, 3 H, CH3CCF3); 2.20 (s, 6 H, CH3); 5.60 (s, I H, NH); 7.05 (s, 3 H. At) 
{if 1.10 {t. 3 H. CH~, 3JHH ---- 6.7 Hz): 2.50 (m, 3 H, CH__2CH 3 + CH-=); 4.80 (d. 2 H. C H 3 0 ,  

4JI4H= 2.5 Hz); 5.40 (s, I H. NH) 
6g 1.10 {t. 3 H, CH 3, 3JHt- I = 62 Hz); 2.50 (q, 2 H, C]=[2CH 3. 3JHH = 6,7 Hz}; 2.80 {t. 2 H. 

CHzCN.  3JHH = 6.2 Hz); 4.30 {t. 2 H, CH20,  3JHH = 6,7 Hz}; 5.70 (s. I H, NH} 
6 h  1 . 1 0  { t ,  3 H ,  3 - . -~ - -~ s CH3, JItH - 6.7 Hz}, ~..30 (q, = H, C~H2CH 3, JHH = 6.7 Hz): 5.25 {s. I H, NH):  

5.55 (s, 2 H, CH_~O); 7.45--7.75 (rn. 3 H. Ar): 8. t5 {m, I H, Ar} 
6i 0.75 (s, 9 H, (CH03C):  1.15 11, 3 H, C H , C H , .  3JHH = 6,7 Hz): 1.38 (s, 6 H, {CH0,C};  

1.75 Is, 2 H, c C H 2 C ) :  2.55 (q, 2 H. CHICHI ,  3JHH = 6,7 Hz): 5.40 (s, I H, NH}: 
7.05 (m, 2 H, Ar); 7.35 (m, 2 H. Ar) 

6j 1.20 {t, 3 H. CH 3, 3JHH = 6.7 Hz): 2.55 (q, 2 H, C H >  3JHH = 6.7 Hz): 5,45 (s, I H. NH):  
7,30--7.65 (m, 9 H, Ar) 

6k 1.15 (t. 3 H, CH,;CH, ,  3J~H = 6.5 Hz}: 1.20 (d, 6 H, (CHO,CH,  3Jtz H = 6.2 Hz): 2.30 (s. 3 H, 
CH3) 2 55 (q. 2 H, CH2, JHII := 6.5 Hz} 3.02 (sept, I H,C__HCH> "/HH = 6.2 Hz}; 
5.45 (s, I H, NH}; 6.85 (s, I H, At}, 7.05 {d. I H, Ar); 7.20 (d, I H, Ar) 

7a 1,60--I.80 (m. 6 H, CH2); 2.05 (s, 3 H, CH3)  3.50 (m. 6 H. CH2N); 6.20 {s, I H, NH) 2.10 {s) 
7b 1,90{s, 3 H. CH~)" 2.70{t, 2 H, CH,Ph,~JHH=6.3 Hz}z3.30(q, 2H. CH~N.3JHH = 0.11(s) 

6,3 Hz): 5.90 (t. 1 H, NHCH_,, 3JHH -= 6.3 Hz); 6.05 (s, I H, NH): 7.05--7.30 ira. 5 H. Ar} 
7e 0.88 {t. 3 H. CH.3CH2, 3./HH = 6.7 Hz}, 1.08 {d. 3 H, CD~CH, 3JHH = 6.3 Hz}: 1.43 (m. -0 .07 is) 

2 H, CH2'<1.98 (s. 3 H. CH__3C}: 3.65 (m, I H, CH):  5,70(br,s,  I H. N H ) : 6 0 5  (s, I H, NH} 
7d/  2.00 (s, 3 H. CH3C): 3.75 (s. 3 H, C H30); 6.85 {m, 2 H, Ar}; 7.35 {m, 2 H, Ar) 1.10 (s) 
7e 1.90 (s, 3 H. CH3CCF3),  2,50 {s, 3 H, Ct2!.3Ar); 6.01 (s. I H, NH); 740 {m. 2 H. Ar): 1.00 {sP.' 

7 ,g0(m.  2 H, Ar): 8.10 is, I H, NH): 8.70 (br.s, 1 H, NH)  
7f 1.40 (t, 3 H. CD~CH}. 3./HH = 6.8 Hz); 1.98 {s, 3 H, CH3CCF3): 3.23 (% 2 H, CH, .  1.30 (s) 

3JHH = 68  HZ):-7.50"is, I H, NH): I0.80 (br.s, 1 H, NH) 
7g 2.10 {s, 3 H, CH3C);  7.50 is, I H, NH): 10.80(br.s, I H. NH) 

711 2.10 (s, 3 H. CH3C): 6.80 (d, I H. Ar): 6.95--7.20 (m. 7 H. Ar + 2 NH): 7.30--7.50 (m, 
2 H. Ar}" 8,30 (m, I H, At) 

7 i  2,00 Is, 3 H, CH3C); 3,30 {s. 3 H, CH3N): 3.50 (s, 3 H, CH3N); 5.50 (br.s. I H. CH=) :  0.93 (s) 
I I .10 ( s .  2 H, NH) 

7j 0 8 5  (d, 12 H CI t3CH.  3gnH = 6.2 Hz): 1.05 (t, 3 H, C1:[3CH2, 3J~ H = 6,7 Hz}: 1.95 (m, 2 H, 4.32 (s) ~' 
CJ_I_I_~CH3}: 2.55 (q, 2 H, C_H.2CH3, 3JHH = 6.7 Hz): 3.10 {d, 4 H, CH2N. 3JHH = 6.2 Hz): 
4.80 (s, I H. NH) 

7k 1.05 (t, 3 H, CH 3, 3JHI, t = 6,7 Hz); 2.45 {q. 2 H, CJzt~CH 3, 3JHH = 6.7 Hz): 2.80 ~t, 2 H, 4.40 (s) 
C H , P h ,  3JHH = 6.3 Hz): 3.30 {q, 2 H. CH,N,  3J~H g 6.3 Hz): 5.90 (t. I H. NHCH}. 
3JHH = 6.3 Hz}: 7.10--7.30 ira, 6 H, Ar + 'NH)  

71 1.10 (t. 3 H, CH 3, 3JHH = 6.7 Hz!: 2.60 (q, 2 H, CH 2, 3JHH = 6.7 Hz): 6 8 0  (s, I H, NH):  4,12 (s) 
7.70 {s, 4 H. At); 8,80 (s, I H. NH} 

7m 1.10 it, 3 H. CH~, QHH = 7 Hz}: 2.70 (q, 2 H. CH, ,  3JHH = 7 Hz/.; 4.45 (s) a 
7./(} (d. [ H, OH,  JJHH = 4 Hz); 
7.40 {d, I H, CH,  3JHH = 4 HzP 7.90 (br.s. I H, NH);  8.90 (br,s, I H, NH) 

" - ~ 3 ~ ,  . - }  1 ,  7n/ 1,13 (t, ,~ H, CH3," JHr-i - ' Hz), , .70 (q, 2 H. CH 2, -JHH = 7 Hz): 4.65 (s) 
7.35 {t, I H, Ar, "*JHH = 7 Hz}: 

7.50 (td. I H, Ar, 3JHH = 7 HZ. 4Jii H = 2 HL); 7,75 (dd, I H, Ar. 3JHH = 7 Hz, 4JHH = 2 H z )  
7.95 {d, I H. At,  3JHH = 2 Hz): 8.40 (br.s, I H. NH)  

70 1.10 (t, 3 H, C.[t3CH> 3JHH = 7 Hz~: 2.15 (s, 3 H, CH3C); 2_60 (q, 2 H, C H >  3JHH = 7 H z )  608 (s) 
3.05 (s, 3 H, CH3N}: 7 .25--7 .40(m.  4 H, Ar + NH)" 7.50--7.65 (m, 2 H, Ar}: 7.75 is, I H, NH)  

71~ c 1.10 il, 3 H, CH 3, 3./1t n = 7 Hz): 2.50 iq, 2 H, C~H2CH 3, 31HH = 7 Hz); 3.30 (t, 2 H, CHzS,  4.85 (s) 
3JHH = 6.2 Hz); 3,85 it. 2 H. CH2N, 3JHn = 6.2 Hz) 

,,.h IR (N=C:=O).  v / c m - l :  '~ 2270', '~ 2276. " 
c ( E)- Isome r. 
# (Z)- Isomer .  
" T h e  exact isomeric composi t ion was not determined. 
/ O n e  or  two signals from N H were not observed because of  the exchange with the solvent. 
g In acetone-d~,. 
~' h't CDCI  3. 

-0 .52 {sl CDCI  3 
2.92 (s} CDCI  3 

-0 .34  {s} CDCI  3 

-0 .35 (s) CDCI  3 

-0 .22  (s} CDCI  3 

-0 .50  (s) CDCI  3 

-0 .30  (st CDCI  3 
4.05 (s) CDC} 3 

4.43 {s} CDCI  3 

5.79 (s) CDCI  3 

0.05 (s) CDCl  3 

3.80 (s) CDCI  3 

3.67 {s} CDCI 3 

Ace tone -d  0 
CDCI  3 

Acetone-d, ,  

Acetone  -de. 
Acetone-d~, 

D M S O - d  6 

-0 .40  (s, 6 F); Ace tone -d  6 
17.40 {s, 3 F) 

1.33 {s) A c e t o n e - d  6 

CDCI-, 

CDCI  3 

CDC13 

Ace tone -d  0 

Ace tone -d  6 

Ace tone -d  6 

D M S O - d  6 

Ace tone -d  6 
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200 spectrometers. IR spectra were recorded on a 8ruker IFS 
113v spectrometer. Trimethylsilyl azide was synthesized ac- 
cording to the previously described method. ~ The ratio of  
(23- and ( k")-isomers of the starting 2-rnethyJcyclohcxanol was 
: : 2. 3.4-Dimethylcyclohexanol was a mixture of isomers in a 
ratio of I : 3 : 5. The melting point was determined in a capil- 
lary. 

( 1, I, 1,3,3,3-Hexafluora-2-methylprop-2-yl) isocyanate (3a). 
A solution of MeaSiN 3 (115 g. I tool) in xylene (100 mL) was 
slowly added dropwise to a boiling solution of acid fluoride 2a 
(212 g, I mol) and TEBAC (I g. 0.004 tool) in xylene 
(150 mL, a mixture of isomers) in a round-bottom two-necked 
flask with a dropping funnel and an efficient rellux condenser. 
After the addition of the azide, the reaction mixture was boiled 
for 2 h_ The reaction was monitored by I'}F NMR. The fraction 
boiling below 140 ~ was distilled off from the reaction mix- 
tare. The repeated distillation of this fraction gave 184.2 g of 
isocyanate 3a_ 

( !, 1, l-Trifluovo-2-(trifluoromethyl)-but -2-yl) isocyanate (3b) 
was synthesized by a similar procedure from acyl fluoride 2b 
(226 g. I m o l l  MeaSiN~ (115 g, I tool), and TEBAC (1 g, 
0.004 m o l l  After the addition of a solution of the azide, the 
reaction mixture was boiled tbr 4 h. and isocyanate 3b (203.3 g) 
was obtained. 

Preparation of O-(2-methylcyclohexyl)-N- (6a), 0 - (3 ,4 -  
dimethylcyclohexyl)- N-( I, 1,1,3,3,3-hexafluoro- 2-methyiprop-2- 
yl) (6b) ,  N - ( l , l , l , 3 , 3 , 3 - h e x a f l u o r o - 2 - m e t h y l p r o p - 2 - y l )  
O-(4-nitrobenzyl) carbamate (6c); O-(prnp-2-inyl)-N- (6f), 
O - (2 - eyanoe thy l ) -N-  (6g) ,  O-(Z-n i t robenzy l ) -N- ( l , l , l -  
t r if luoro-2-tr lf luoromethylbut-2-yl)  carbamate (6h); l - (5 -  
ethylthio- 1,3,4-thiadiazol-2-yl)-3- (7f), I-(5-trifluoromethyl- 
1 ,3,4- thiadiazol-  2-yl)-3-  ( i ,  I,  1 ,3,3,3-hexaflunro-2-methyt-  
p rop -2 -y l )u rea  (7g); I - (4-cyanophenyl ) -3-  (71), 
I- (benzothiazol-2-yl)-3-( I, 1, I -trifluoro-2-trifluoromethylbut-Z- 
yl)urea (7n) (general procedure). Isocyanatc 3 (0.006 tool) and 
the catalyst Mean in a saturated ethereal solution (0.2 mL) 
were added with stirring to a solution of the hydroxy or amino 
derivative (0.005 tool) in Et~O (20 mL). The reaction mixture 
was left to stand for 12 h. The solvent and volatiles were 
evaporated. Compounds 6f--h were isolated by vacuum distilla- 
tion, and 6e, 7f, g,l.n were recrystatllzed: 6a,b were dissolved in 
CHCt 3 (lO mL) and passed through a thin silica gel L 40/100 
layer, and the solvent was evaporated. 

Preparation of l,l-dimethyi-3- (7a), l-phenethyl-3- (Tb), 
1-see-butyl-3- (7c),  I - (4 -me thoxypheny l ) -3 - (2 -me thy l -  
I , l , l , 3 , 3 , 3 - h e x a f l u o r o p r o p - 2 - y l ) u r e a  (7d); 4 - (2 -methy l -  
i, !, 1,3,3,3-hexafluoroprop-2-yl)- l-tosyl semiearbazide (7e); 
3-( 1, I ,  1,3,3,3- hexafluoro-2-methylprop-2-yl)-' 1- (2-phenoxy- 
phenyl)urea (Th); l-see-butyl-3- (7j), l-phenethyl-3- (7k), 
l-(thiazol-2-yl)-3- (7m). I-(2,3-dimethyl-5-oxo-i-phenyl- 

pyrazol-3-in-4-yi)-3- (7o). l - ( th iazo l -2 - in -2 -y l ) -3 - ( -2 - t r i -  
f luoromethyl-l . l , i - tr if lnorobut-2-yl)urea (7p) (general proce- 
dure). Isocyanate 3 10.006 mol) was added along with stirring 
to a solution of amine (0.005 tool) in Et~O (20 mL). The 
reaction mixture was left to stand for 12 h. The solvent and 
volatiles were evaporated. The residue was reco'stallized. 

Preparation of O-(2,4-dichloronaphthyi)-N- (6d), 0 - (2 ,6 -  
dimethylphenyl)-N-(i, I, 1,3,3,3-hexafluoro-2-methylprop-2-yl) 
carbamate (6e); O-[4-(2,4,4-trimethylpent-2-yl)phenyl]-N- 
(6i), O-biphenyl-4-yI-N- (6j), O-(2-isopropyl-4-methylphenyl)- 
N-(l,i,l-trifluoro-2-triflaoromethylbut-2-yl) carbamate (6k).~ 
i-  (1,3-dimethyl-I,4-dioxo- i ,2,3,4- tetrahydropyrimidin-6-yl)-3- 
(2-methyl-1,1,1,3,3,3-hexafluoroprop-2-yi)urea (7i) (general 
procedure). The hydroxy or amino derivative ~0.005 ran0,  
isocyanate 3 (0.006 tool). Et20 (20 mL), and a saturated 
ethereal solution of Mean (0.2 mLI were loaded in tubes. In 
the case of compounds 6d,e,i--k, the sealed tubes were heated 
on a water bath, and for compound 7i, the tube was heated on 
an oil bath (140 ~C) for 3 h. The solvent and ~olatiles were 
evaporated, and the residues were recrystallized. 

The characteristics of the compounds  are presented in 
Tables I and 2. 

This work was f inancia l ly  s u p p o r t e d  by the Russ ian  
Founda t ion  for Basic Resea rch  ( P r o j e c t  No. 9 8 - 0 3 -  
33007). 
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