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RING TRANSFORMATIONS OF HETEROCYCLES;
A SYNTHETIC TOOL

Henk C. van der Plas

Loboratory of Organic Chemistry, Agriculturol University,
Wegeningen, The Netherlands

In the lost.decade a vast number of papers have appeared
dealing with one of the most fostinating properties of hetero-
cycles i. e. their obility to undergo ring interconversions. The
ring interconversions are found to be of synthetic interest since
compounds can be prepared by this method, which otherwise
are difficult to obtein or even inaccessible.

Quz primary interest in this field wos concerned with ring trans-
formations which toke place by treatment of halogero derivo-
tives of azines, diazines and triazines with the strong nuclee-
phile potossium omide in liguid ammonio. A review on these
reactions hos appecred.}

In this lecture new <ing transformeticns of pyrimidines with
different nucleophilic reagents — carbonions, liquid ammoria,
omidines, hydrazine and hydroxylomine are presented. We hove
observed thot in order to achieve these ring transformations the
heterocyclic ring has to be activated for nucleophific attack by
quaternisation. Therefore as substrates the N-methylpyrimidi-
nium salts, the pyrimidine N-oxides ond the N-aminopyrimidi-
nium salts (o new class of compounds) are chosen,

First the conversion of N-methylpyrimidinium salt with pyridines,
pyrazoles and iscxozoles will be discussed and the cesults of
IH- and BC.-NMR spectroscopic studies and 15N-studies on the
mechanism of these conversions.

Special attention will be paid fo the conversions of N-methyl-
pyrimidinfum salis into substituted pyrimidines by reaction with
liquid ommonia ond amidines, since these conversions represent
interesting examples of a so-called degenerate (ipso) ring
transformation.

The reaction of pyrimiding N-oxides with liquid ammonia os
well as hydroxylamine — both reactions lead to different isoxa-
zole derivotives — is also discussed in detail; special attention
will be given to a mechanistic study on this ring contraction
with 5N-labelled compounds.

Finally a discussion will come up on 1o the resction of N-amino-
pyrimidinium solts with hydrazine (yielding pyrazeles), liquid
ammonie {yielding pyrazoles and 1,3-dipolar cycloaddition di-
mers) and hydroxylamine {giving pyrimidine N-oxides). The lost-
-mentioned -reactior is of preporative interest, since it presents
the first non-oxidative method for the synthesis of pyrimidine
N.oxides.

Attempts will be described to correlate the chemical data on
reactivity, especially the positions of attack of the nucleophile
in these three different pyrimidines with Frontier Orbital caleula-
tions.

1) H. C. von der Plas — Ring Ti fi 15 of B el vol, 1
and 2, Agsademis Pross, London and Now York,
H. C. van der Plos, — Lectures in Heterocycllc Chemisiry, vol. 11, 5. 89.
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ELECTROMNIC EFFECTS IN THE HETEROCYCLIC
CORGANOSILICON AMINES

E. Lukevies

Institute of Crgenic Synthesis, Acodemy of Sciences
of the Latvian SSR, Rigo, USSR

Crgenosilicon substituents are known to exert o more distinct
pesitive inductive effect as compared to their isostructurel orga-
ni¢ substituents, which is due to the fact that the silicon is less
electronegative (1,8} than the carbon (2,5). Thus, the o* value
for trimethylsilyl group is —0,78, whereas for t-butyl group it
is —0.30. The Toft constont estimated for trimethylsilylmethyl
group on the basis of the inductive effect attenuation equ-
atien was —0.26 which is in good agreement with the experi-
mental value colculoted from trimethyisilylacetic acid ioniza-
tion constant, #s methyl ester hydrolysis rate constant and the
$i-H bond stretching frequency in dimethyl{trimethylsilylmethyl)
silane,

We have discovered, however, that seme physical and chemical
properties of heterocyelic organosificon emines cannot be ex-
plained by the observed inductive effect of trimethylsilyl group
ond the inductive effect of the substituents in the compounds
shows anomalous attenuction olong the chain of methylene
groups.

Te study transmission of electrenic effects in orgenesilicon com-
peunds the corresponding orgonosilicon derivatives in the pyr-
relidine, piperidine and perhydroazeping series were synthe-
sized along with their organic onalegues, and physico-chemical
properties of the compounds obtained were put to triol.
Organosilicon derivatives of pyrrolidine, piperidine and per-
hydroazepine which hdve a nitrogen atom bonded fo silicon
were synthesized through trialkylchlorosilane interaction with
heterocyclic amines.

Organosilicon amines centaining aminoe groups in the «- or
y-position with respect to the carbon otom were obtained in the
reaction between trimethyl-, dimethylethoxy-, methyldiethoxy-
and triethoxy(chloromethyl)silanes ond the corresponding {3-
-chloropropyl)silanes with heterocyclic amines. The y-organo-
sificon amines were alse prepared by hydrosilylation of 1-hete-
rylalkenes with trialkyl- and triethoxysilanes in the presence of
0.t M chloreplatinic ¢cid solution in propunol-2. .
Heterocyclic organosilicon g-omines were obtained by the ad-
dition of pyrroliding, piperidine ond perhydroozepine to tri-
methylvinylsilone in the presence of lithium or butyllithium.
Organosilicon acetylenic amines were synthesized in the re-
cction between trimethylsilylpropargyichloride and heterocyelic
amines or by means of organomagnesium synthesis.
1.Teri-butylpyrrolidine, -piperidine, ond -perhydroazepine were
synthesized by cyclization of t-butylamine with «wo-dibromoalka-
nes in the ether solution. The carbon analogues of trimethyl-
silytmethyl derivatives of pyrroliding, piperidine and perhydre-
ozepine {neopentyl compounds) were cbtained through reduc-
tion of the appropriate trimethylacetic acid amines with LiAIH..
The carkon-conteining analegue of 1-[{2-trimethyisilyl)ethyl |
piperidine wos prepared by reduction of 3,3-dimethyl-1-piperi-
dino-2-butanone with hydrozine hydrate in triethylene glycel
{after Kizhner-Wolff}.

To study the basis strength of 1-organyl- and 1-triorganylsilyl-
alkyl- derivatives of pyrrofidine, piperidine and perhydroaze-
pine potentiometric titrotion with perchloric acid in methanol
and determination of JC-D .. .N shifts in IR specira for asso-
ciates with deuterochloreferm wes employed to give the fol-
lowing results:

{1) the busi¢ strength of orgonic and organesilicon omines de-
pends on the size of the cycle and diminishes in the following
order: perhydroazepine } pyrrolidine } piperidine;

(2) emony the synthesized compounds the highest basicity was
exerted by the 1-t-butyl derivatives:

(3} due to the {p-d)x interaction between the silicon and nitro-
gen atoms, the 1-trimethylsilyl compounds-showed the weakest
basic properties while possessing the highest inductive con-
stant;

(4) trimethylsilylalkyl derivatives were more basic as compared
to the corresponding carbon-containing: analogues, the fact
consistent with the inductive effects of the MesSi and MesC
groups;

(5) the inductive influence of the Me3Si ond MesC groups be-
cemes completely attenuated olong the ¢hain of thres methy-
lene groups, ond y-amines have basicity equal to that of 1-pro-
pyl derivotives;

(6) the basic strenght diminishes with successive substitution
of methyl groups for ethoxy groups at the silicon ctom;






