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SUMMARY: Treatment of four representative a -substituted succinonitriles (2) with 
diisobutylaluminum hydride, followed by hydrolysis of each reaction mixture with aqueous sodium 
dihydrogen phosphate, afforded 3-substituted pyrroles (4) in approximately 50% yield. 

A research project that we "ere about to initiate required efficient access to d-substituted 

succinaldehydes (2). Since a facile route (equation 1) to the corresponding bisnitriles (2) is 

now available, ’ the reductive transformation of 2 to 3 using diisobutylaluminum hydride (DIBAL-H) - - 

was investigated. 
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5, R = CH(CHB)2; d, R = CgH5 2, Y = CN 

&, R = o - ClC6Hq; _ 5, R = (CH2)BCH3 2, Y = CH0 4 4 

To test this methodology, 2 
isopropylsuccinonitrile (2a) was selected as a representative - 

substrate. The latter was conveniently prepared in 47% overa11 yield from isobutyraldehyde via a 

Knoevenagel condensation3 to obtain unsaturated cyanoester k4, followed by a tandem Michael 

addition - decarbalkoxylation 
5 

involving the latter substrate (la) and potassium cyanide. - 

Subsequent treatment of bisnitrile 2a with Dibal-H, - followed by hydrolysis using an aqueous 

solution of sodium dihydrogen phosphate 
6 

at 20°C for 10 minutes, afforded a product mixture whose 

spectral properties "ere inconsistent with those of the expected bisaldehyde (3a) or any cyclized 
- 

material derived from it. To our amazement, 

distillation7 

en attempt to purify the initial product mixture by 

afforded a known compound 
8 , 

9 
3-isopropylpyrrole (_), as the major volatile 

product. Only trace amounts of the latter (4a) could be detected by NMR analysis 10 of the crude - 

reaction product. More conveniently, pyrrole _ was obtained in 50% yield by heating the 

hydrolysis mixture at reflux for 30 minutes prior to isolation of the product. 

Since the preparation of 3-substituted pyrroles is one of the more difficult tasks in 

heterocyclic chemistry, 
ll 

the methodology outlined above was further explored utilizing a 

representative arylsuccinonitrile (2b)12. - This compound was obtained in 83% yield from the 

Knoevenagel adduct (1b)13 - derived from benzaldehyde and ethyl cyanoacetate after treatment of the 

latter (Ib) with potassium cyanide in aqueous ethanol at reflux. - As had been anticipated, 

subsequent reduction of bisnitrile 2b with Dibal-H, - followed by hydrolysis as outlined in this 

communication, afforded 3-phenylpyrrole (4b)14 in 51% yield. - 

To illustrate further the utility of this methodology, bisnitrile 2c 
15 

was converted in 57% 

yield to pyrrole 5, a compound which has recently been reported 
16 -. 

to exhibit potent 

antiinflammatory activity. In a similar manner, Knoevenagel adduct ld4 - was converted in two 

1659 



1660 

17 
steps (34% overall yield) to 3-butylpyr-role (4d) . In view ot the few steps involved and the - 

tacility with which t:lese reactions can he conducted, this methodoiogy should prove usefu? in the 

synthesis oí 3-suhstitured pyrroles. 
lo 

In particular, it complements severa1 elesant routes to 

this class oi compounds that hnve becn recently developed, 
ll 

but whictl cannot provide direct 

acceso to B-arylpyrroles such as 4c. - 

Conversion of Bisnitriles (2) to 3-substituted Pyrroles (4) - - To a solution of bisnitrile - 
2 (1.15 y1901> in - anhydrous benzene (8.0 1111 vas added 2.OU ml of a 1.5 M solution ot Dibal-H in 
toluene. This mixture was stirred under a nitrogen atmosphere at 2D”c for 3 hours, after which 
2ir ml ot 1.5 .\i aqueous haH PO . 
reaction inte&sdiate. 

ti 0 was added to destroy the excess hydride and hydrolyze the 
‘Th?s $ixt?re wa s subsequently heated at reflux for 30 minutes, after 

which it was cooled to room temperature, diluted with 4(1 ml of ether, and filtered to remove any 
insoluble salts. Ihe filtrate was then diluted with 50 ml of 15% aqueous NaCl and the layers 
were separated. The organic layer was washed in successive arder with 15% aqueous NaCl (Ix5Dml) 
saturated brine (lx5(Jml), dried over anhydrous magnesium sulfate, anù riltered. Removal of the 
solvent in vacuo, followed by evaporative (Kugelrohr) distillation, afforded a 3-substituted 
pyrroie (4). 
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