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A recent publication by Dewar and Rxenberg (1) on the bromination 

and nitration of 4-mct~l-4,~-borazal~o~i~lins (I) has prowted us 

to report our results on the brcmilution am3 nitration of the thdophene 

analogue of I, 4-methy1-4,5-borazarothieno(2,3-c]pyridine (IIa; R-C%, 

R'=Ii). This is only a emall part of our work on the synthesis and mac- 

tions of new heteroaromtlc boron compounds of type II and III, the re- 

sult of which will be published elsewhere. 

IIa was obtained In 82 $ yield by refluxing 4-hydroxy-4.5~borazaro- 

t.hieno[2,3-cIpyridhe (2) (Ilb; R-OH, R'-H) with butyl alcohol using a 

Dean-Stark trap, removing exe** butyl alcohol in vacua ark3 reacting the 

remaining bug1 ester dissolved in ether with an exe&e of methyl magm- 
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sium lcdlde. Pale yellow needles from ethanol/water, m.p. 62-63'C. 

Anal. Calad. for C6h7hN2S: C 48.04; H 4.71; N 18.67. Pound C 48.07; 

H 4.57; N l&67. 

Dewar and Rosenberg (1) claim that bromination snd nitration of I 

occurs in ths 8-position of the benzenic ring. Their proof consists of 

NM-spectmscopical data, which, due to the complex pattern of the phe- 

nyl mdrogen resonances, is not too easily interpreted. On the other 

hand, the o:,aim that the bromlnation product of I gives orthobromoben- 

zolc acid upon oxidation with alkaline permanganate strengthens their 

stnloture proposals, although the possibility for rearrangements during 

reactions should be kept in mind. 
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We found that bromlnatlon and nitration of 118 led to aubetitutior) 

in the 7-position of the boron-nitrogsn contalnlng ring. The evidenae 

is quite clear cut. The NI%speot.xum of IIa in dlmetbyl zsulphotide is 

completely resolved, showing the NH resonance at -1.45 2, the 7-hydro- 

gen re8onance at 1.38 T, and the two thiophenla i@rogen re8on4nae8 

occurring as doublets at 2.11 r and 2.49 r with a coupling of 5.0 c/a 

characteristic of 2,3-disubstituted thiophenes (3). Mly, the B-CIi3 

resonanoe occur8 at 9.10 2. Bromination of IIa In acetic acid at room 

temperature yielded In 47 $ 7-bromo-4-metbyl-4,5-borazarothieno[2,3-c]- 

pyri&ne, m.p. 115-lo. Anal. Calcd. for C6H6E!BrN2S~ C 31.48; H 2.64) 

N 12.23. Found C 30.73; H 2.61; N 11.88. 

In the NMR-spectrum (DR3O)ofthls pzwduotthe 7-hydnxen resonume 

has disappeared,butthetwothiophenic resonances are present and appear 

again 88 doublets with a coupling of 5.1 c/s at 1.91'T end 2.18 t. The 

NH resonanae appears at -1.65 7 and the E-C~ resonance at 9.10 t. the- 

mical pmof was obtained by oxidation at O°C with alkaline potassium per- 

maoganate, which yielded 2_carboxy-3-thiopheneboronlc acid Identical with 

an authentical sample (4). On heating with 2 N sodium hydroxide the 2- 

carboxy-3-thiophenebozxxic acid was transformad to 2-thiophenecwbo%ylla 

acid. The combined physiaal ud chemloal evidence, +-a, leave no doubt 

that the brocdnated product is 7-bromo-4-matbyl-4,5-borazarothleno[2,3-o]- 

pyridine. 

Nitration of IIa in acetio acid with fundng nitrio aaid in acetic 

entwirlde at room teqerature yielded two products which were separated 

through fraatlonated crystalllsation f&am ethanol. One was 4-me*1 

7-nitro-4,5-borazarothleno~2,3-c]pyridfne (IVa) obtained as yellow needles, 

m.p. 230-234'C. Calcd. for C6H6BN302S: C 36.95; H 3.10~ N 22.54. Found C 
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37.13; H 3.033 N 21.42. T% othen compound was 4-bydnpr-7-nitm-4,5- 

borazarothlem[3,2-c]pyHdlne (Ii%), identical (IR) with the produat 

obtaimd In the nitration of IIb under the saw conditions. The NI& 

spectxum (DMSO) of both compounds showed the absence of tha 7-hydrogen 

atxithe presenoe oftwothlophenia hydrogens (IVa: r2 3 1.80, 2.20; 
* 

J23 = 5.1 Oh, 'zNH - -2.18, rsc 
% 

- 8.97, IVb: r2,3 1.95, 2.17, 

J = 5.2 o/a, & I -1.33). Further evidence Is obtslned from the fact 

that lVb upon slkalhe hydrolysis ylelds 2-thiophsnecarboxylio aald 

confirming that the nltm group is In the 7-posltlon. 

That :C and IIa have different substitution pattern Is of some 

interest, for it Is very seldom observed in a condensed ring-system 

where subst:ttution occurs In the benzenio ring-part, that change to 

a thlophm enalogue could Cause reaction to oaour in ths less reaotive 

ring. We aIr3 pursuing our investigations in th%s field. 

NT&spectra were recoldad on a Varian A-60 speotrometer. Ihs 

authors are Indebted to Dr. Anna-BrittaIRirnfeldtfor reootiingthe 

NMR-5rJectrs. 
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