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Arylnltrenes are known to prefer a triplet ground-state but (apart from the photosensltl- 

zed decompos*tlon of azldes) are first formed in the higher energy slnglet state which by Inter- 

system crossing, yields the ground-state IntermedIate 1 The electrophlllc nature of the slnglet 

and radical character of the triplet nltrene are well known 
1 

We have embarked on a study of 

reactlons m wtuch the nitrene has d cholre of intramolecular reaction sites which preferentially 

engage with one or the other nltrene species (1) 

triplet slnqlet 
attack attack 

In order to establish this prlnclple, we have 

made a serxes of o-nltreno-phenylpyrazoles (2) The nltrene was generated by the thermal or 

photolytlc decomposltlon of the corresponding azlde U-I various solvents or by the deoxygenatlon 

of the appropriate nltro-compounds with trlethyl phosphate (TEP)* 

Lynch and Hung have previously studled the deoxygenation of 1-(o-nltrophenyl)pyrazole - 

(3a) which gave low yrelds of the ylid C4a)2 We have optlmlsed the reaction condltlons hy use 

of molar amounts of the reactants in dilute cumene solution under a nitrogen atmosphere, and 

observe that IncreasIng the nucleophlllclty of the pyrazole nitrogen (3-Me-substltuent;3c or d) 

and/or IncreasIng the electrophlllclty of the nltrene (eg X=C1;3b or d), enhances the yield of 

* It 1s recognxsed that the deoxygenatlon work could be equally explicable on the basx of lnt- 
ermedlates such as Ar-C-O-$(OEt)g, however, $he close slmllarlty of the products from the two 
routes makes a nltrene intermedIate feasible . 
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the ylld (4), supportIng the singlet Oregon of this product (Scheme 1) 

SCHEMF 1 

TEP 

A - 

X 

(4) 

The eorresponduxg azlde (3a, N3 Instead of 60~) gives a sunllar yield of the ylld (4) by 

thermolysx, together with the related amlne (19%) and a trace of hlcumyl However, the photo- 

lysls of the azlde In acetophenone solution (glvmg the trlplet nltrene), gave as expected no 

ylld (4a) but the corresponding anlllne and azo-compound The related reactlons of a series of 

3,5_dlmethylpyrazole derlvatrves gives products summarlsed III Scheme 2, and Table 1 

SCHEME 2 

Me 

Me 0 / 

6 X 
’ > NH2 

(7) 
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These results show some slgnlflcant features 

(a) In many cases the singlet cvcllsatron product (5) or trlplet product (6) may be sel- 

ertlvely produced by choice of suItable conditions 

(b) Electron-withdrawing groups , particularly para to the nitrene increase the electro- 

phlllc character (and hence reactlvlty) of the singlet nltrene and thus give higher yields of 

the ylld (5) (eg Expts 2,3,6-q) Flectron-releasing substltuents decrease the electrophlll- 

city and enhance the yield of triplet products (eg Fxpts 4,s) 

(c) Solvents that promote the formation of trlplet nitrenes (C6H5Br - heavy atom effect, 

PhCOCH3/hv - trlplet sensltlzer) favour trlplet-derived products (Expts 15,17) 

(d) Photolysls of the azrde in acetophenone solution ellmlnates all sInglet nltrene pro- 

ducts (Expts 16,18,20) 

The ylld products could Ln prlncL.ple be derived by concerted cycllsatlon with nitrogen 

expulsion However, this 1s unlikely since (a) the azldes have normal decomposltlon temperatures 

(>140’), (b) the klqetle plots of the log of azlde concentration vs tune for the thermal decor 

posltion of 1-(2-azldo-5-chlorophenyl)-3,5-dlmethylpyrazole at 150’ in hoth cumene and dlglyme 

(Expts 10,ll) (k (cumene) = 4 12 x 10 
-4 -1 

k (dIglyme) = 4 48 x 10 
-4 

set , set-5, g ave almost 

ldentlcal first-order plots suggesting that the different products ln the two reactions derived 

from the same lnterrwdlate. Also thr ylld 1~ not converted thermally or photolytlcally or by 

actlon of TEP Into the other reactlon products (6 and 7) 

Products from 1-(2-nltrenophenyl)-3,5_dlmethylpyrazoles (2) 

(a) my -“;O,/TEP/C rn cuwme at 1150’ 

H 

S-Cl 

5-Br 

5-NMe 2 
j-OMe 

4-Cl 

4CF3 

4-NO2 

4-NMe2 

Product (%)* 
5 6.7 

6 t 5 

62 16 11 

70 6 2 

0 47 19 

0 23 32 

57 0 t 

63 0 t 

26 0 t 

63 0 t 

T 

S’TT 

12 

2 3 

8 75 

1OW 

1 ow 

high 

Hugh 

high 

high 

“t = trace 

-K/T = ratro of singlet to trlolet derived products. 
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(b) _Bu-N /A at150-160' 

Expt 
No 

10 

11 

12 

13 

14 

cc) By3/hv at 020' 

Expt 
No 

15 

16 

17 

18 

19 

20 

X 

5-Cl 

S-Cl 

4-CF3 

4-CF3 

5-NMe2 

5-NMe2 ! 
Solvent 

cH2c12 

PhAC 

cH2c12 

PhAc 

CH2C12 

PhAC 

Product (Z)* 
5 6 7 I 

S/T? 

39 5 2 5.6 

t 9 84 1OW 

8 6 21 03 

67 0 0 high 

0 44 41 1OW 

Product (X)" 
5 6 7 

28 6 t 

t 48 43 

33 0 13 

0 41 22 

0 17. 19 

0 50 38 

46 

low 

2.5 

low 

low 

low 
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