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SUMMARY 

A variety of a-trifluorodlazo compounds which can be used 

as building blocks for the construction of organic molecules 

bearing a trlfluoromethyl group have been prepared in high 

yields simply by refluxing trlfluoromethylketone 2,4,6-triiso- 

propylbenzenesulphonylhydrazones with a methanolic solution Of 

KOH For characterization, their trrphenylphosphazlne derlva- 

tlves were prepared 

Trifluoromethyl substitution imparts lnterestlng pro- 

perties to important organic materials such as bioactlve com- 

pounds and ferroelectrlc llquld crystals [l, 21 An attractive 

method for lntroduclng a CF3 g roup into organic molecules 1s to 

use appropriate CF3 containing lntermedlates as synthetic bull- 

ding blocks 121, but the development of this methodology has 
* 

been hampered by either the abnormal reactivity or the 

llmlted avallablllty of trlfluoromethylated building blocks 

Therefore, the search for new versatile bulldlng blocks from 

easily accessible fluorinated procursors has been of consider- 

able slgnlflcance for solving the inherent synthetic problem 

* 
For example, various a-trlfluorocarbanlons of otherwise 

synthetic importance, enolates in particular, are marred by 

their proclivity towards defluorlnation [3] 
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We have recently initiated a study to explore the chemical 

behavipr of trifluoromethylketone arenesulphonylhydrazones 

under the Bamford-Stevens reaction conditions [4] with the aim 
* 

OC producitlg 0 -triCluoro~liazo compounds wllich could be 

potentially used as trifluoromethyl containing building blocks 

through their possible transformatioms via carbenoid interme- 
** 

diates . Thus, the decomposition of trifluoromethylketone 

2,4,6-triisopropylbenzenesulphonylhydrazone (trisylhydrazones) 

was studied and, to our satisfaction, the enhanced leaving 

ability of the trisyl group [7] and the stabilizing effect of 

the electron withdrawing trifluoromethyl group towards a diazo 

group ]8] facilitated the production of a-trifluorodiazo com- 

pounds and did not incur concomitant decomposition of the diazo 

compounds thus formed 
+ . 

NNHTrs KOH Ph3P 

MeOH,reflux CQJN' R 
~ CF3 

1 2 

)C=N-N=PPh3 

R 3 

Scheme 1 

As shown in Scheme 1, when the trisylhydrazones 1 were 

treated with 2 equivalents of KOH in methanol++ under reflux, 

they rapidly decomposed within a few minutes to give the 

desired diazo compounds 2 in almost quantitative yield (assayed 

by "F NMR). The products obtained from alkaline work-up were 

essentially free from impurities as indicated by spectroscopic 

* 
Only very few e-trifluorodiazo compounds are known and 

their preparations resulted in low yields and impure pro- 

ducts [51. 
** 

There has been a report that c-trifluorodiazo compounds 

could react normally via carbene intermediate 161. 
+ 

Diazo compounds have been postulated as intermediates in 

the Bamford-Stevens reaction of aliphatic or alicyclic 

ketone hydrazones, but the only isolable products were 

usually compounds derived from their decompositions ]4] . 
++ 

Although the Bamford-Stevens reaction can be performed 

under various conditions (see ref. 4), we have found the 

present condition to be the most suitable and convenient. 
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TABLE 

Trifluorodlazo compounds prepared from trisylhydrazones 

Hydrazonesa Reactlonb Productsd Phosphazlnesf 

1 time(min ) 2 Yleldg ,% mproC 

R= R= 

CH3 la 15= CH3 2a 73 135-136h 

CH3(CH213 lb 10 CH3(CH2)3 2b 81 41-42 

CH3(CH2)5 lc 10 CH3(CH2)5 2c 70 46-48 

PhCH2 Id 10 PhCH2 2d 78 94-95 

Ph le 5 Ph 2e 76 152-154 

c-C6Hll 1E 10 c-C6Hll 2E 80 163-164 

PhCH=CH lg 5 PhCH=CHe 2g 82 160-161 

Prepared by condensation of trrfluoromethylketones [ll] with 

an equal molar amount of trisylhydrazlde In methanol contax- 

ning a few drops of cone hydrochloric acid Yield, 75-93% 

Trisylhydrazone (2mmol) and KOH(ca 4mmol) In - methanol (5ml) 

heated at refluxing temperature for a given time 

Reactlon performed in a sealed tube at 60°C 

All products except 2g which was unstable under the reactlon 

condition have been fully characterized spectroscopically 

(IR, "F NMR, 'H NMR and MS) and the elemental composition 

of their phosphazine derlvatlves was determined by combus- 

tlon analysis 

Spontaneously cyclized to form 4, m p 126-127°C 

For the preparation of phosphazines, see text 

Yields based on trlsylhydrazones 

Lit [Sal, 127-128 5OC 
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examination (IH NMR, "F NMR and IR) and could be readily 

trapped by trlphenylphosphine to afford the corresponding phos- 

phazines [91 in hlyh yield The results are summarized in the 

Table 

All diazo compounds listed in the Table generally have 

reasonable thermal stablllty with the doubly stablllzed one, 

2e , being the most stable Thus further purification for most 

of the diazo compounds, if necessary, 1s possible by short-path 

distillation under slightly reduced pressure using an aspi- 

rator Like most other a, P-unsaturated diazo compounds [lo], 

compound 2g lost its red color to form a pyrazole derlvatlve 4 

concomitant with the decomposltlon of the corresponding trisyl- 

hydrazone, however , It could be trapped in situ by PhjP to 

afford the corresponding phosphazlne 

Interestingly, when our method was extended to the prepa- 

ration of a polyfluorodiazo compound 6 from heptafluoropropyl 

butyl ketone trisylhydrazone 5, an a-defluorlnated diazo com- 

pound 7 was obtained exclusively This unanticipated result 

revealed a general feature of compounds such as 6, s, the 

propensity towards defluorlnatlon, which can be rationalized 

by the process depicted In the following equation 

NNHTrs KOH 

RfCF2 "R p RfCF2JtR -F' MeOH 

5 6 

Me0 -F- MeO' 

RfCF RfAFJNcR - - 
Me0 OMe 

Rf 

Rf = C2F5, R = C4Hg N2 
7 

In summary, we have developed a convenient preparative 

method for a variety of a-trifluorodiazo compounds In view of 

many transformations of synthetic importance that can be 

carried out with diazo compounds, inter alla, those catalyzed 

by transition metals [12], the ready access to these a-trlfl- 

uorodiazo compounds may open a promising area for the synthesis 

of trrfluoromethylated organic molecules Work along this line 

is in progress 



177 

In a typical experiment, a mixture of trlfluoroacetophen- 

one trisylhydrazone (2 mmol) and KOH (ca 4 mmol) ln methanol 

(5 ml) was heated under reflux for 5 min Water (10 ml) was 

added and then three extractlons with ether were carried out 

The extract was washed several times with saturated NaHC03 

solution and dried over Na2S04 Removal of the solvent in a 

rotary evaporator gave a fairly pure orange product 2e, 

IR(neat) 2090 (C=N=N), 1140 (CF3) cm-', lg~ NMH (cc14, ~TFA) 

-16 6 (downfiel.d, s), 'H NMR (CC14, 6 ) 6 97-7 40 (ml, MS, m/z 

(relative intensity) 186 (181, 159 (loo), 139 (221, 77 (111, 

69 (20) tar tht prepardLlon of phospllazlne, a yllght excess 

of Ph3P was directly added to the ether extract After the 

orange color had faded completely (ca 30 min ), the solvent 

was evaporated and the residue wap rtcrystalllzed t rom petro- 

leum ether to give colorless crystals In 76% yield, m p 152- 

154Oc C26H20k3N2P calcd c 69 62, H 4 46, N 6 25%, found 

C 69 46, H 4 41, N 6 24% 
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