(7} transition from saturated to ethylenic, and further te ccety-
leric compounds resulted in the reduction of the basic strength
by 0.7—0.8 and 2.0—2.2 pK units, respectively, the vaiues con-
sistent with the alteration of the slectron-accepting copocity
of the substituents;

(8} substitution of hydrogen for trimethylsilyl group in the 1-pro-
pargyl derivatives caused a slight increase in the basic strength
of the compounds, which was, nevertheless, lower than that of
the t-butyl ¢ompounds, due to the strong (p—d)x interaction
between = electrons of the triple bond with free 3d-orbitals on
the silicon otom in the organosilicon ocetylenic amines;

(9) trimethylsilylmethyl- and neopentyl derivotives (¢-amines)
were less basie as compared to g-compounds.

The fatter findings were contrasted by the linear correlation
between pKa and the inductive effect of the substituents.
Persistent linear relationship between the basic strength of the
1-substituted heterylamines and o was aot obtained unless
«-amines possessing abnormelly low basic strength were ex-
cluded from the correlation analysis,

Decrease in the basic strength of organic amines is due to the
steri¢ shielding during solvatation of the basicity centre by the
reopentyl group {which is alsc opparent on the molecular
models), in the case of orgonesilicon compounds the reasen
lies in the intrgmolecular glectrenic interaction batween the
silicon and nitrogen atoms.

Inductive ¢onstaats calculated for the trimethylsilylmethyl group
{—0.17; —0.18; 0.176) on the basis of correlation equations
are independent of the steric effect of heterocycles (Es equals
0.51, 0.79, end 1.1, respectively} and are suggestive that the
decreese in the electron-donating properties of the group is
electronic in nature.

To investigate the effect of association on the chemical shift
of chloreform in NMR spectra, we used dilution with 1-(tsi
methylsilylalkyl) pyreolidines. The chemical shift (5x) was found
to be proportional to the hydrogen bond stebility, which was
determined in the present cose by the basic properties of the
nitregen atom.

Qur data showed thot electron-donating capacity of the nitro-
gen atom in a-amine (fx = —1.06) was lower not only with
respect to g-amine (6x = —2.11) but alse with respect te 1-pro-
pytpyrrolidine {3k = —1.54).

Similar results were obtained from I3C ond 2951 NMR spectra
for erganosilican derivatives of pyrroliding and from determina-
tion of electron-donating capacity of nitrogen in pyrrolidine,
piperidine and perhydroozepine derivatives by IR spectroscopy
(a3 evidenced by auC—D ... N shift of deutercchlarofarm),
Thus, by the use of various physice-chemical methods it was
shown that besides -} l-effect of the triatkylsilyi group in orgeno-
silicon g-omings exists another electronic effect wcting in the
opposite direction which' is responsible for the decrease in the
electron density on the aitrogen atom,

| am very graeful 1o R, Y, Sturkovich, E. Lieping, T. V. Koshik,
E, 5. Deriglozova, E. |. Kositsyna, and M, Mégi who were en-
gaged in the experiments, and 1o prof. M. G. Voronkov for the
useful discussion.
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PHOTCCHEMISTRY A MODERN YOOL IN HETEROCYCLIC
CHEMISTRY — SOME SELECTED EXAMPLES

Heinrich Wamhotf

Institut fiir Organhische Chemie und Biochemie der Universitdt
Benn, Gerhard-Domagk-Strasse 1, D-5300 Bonn — 1
Bundesrepublik Deutschland

In the first part heterocyclic molecules ore compared with ali-
phatic, olefinic and carbocyelic compounds regarding their re-
oclivity in the excited state. In many cases ¢ similar end parallel
behavicur can be stated, due to the foct that frequently excita-
tion occurs selectively to carbonyl groups or olefinic groups of
the appropriate heterocyelic ring system.

Then new n2s.+ n2s — cycloaddition reactions are presented
of dihalomaleimides to aromatic compounds (1), enaminoesters
on;i heterocycles {2).

»~
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The stereochemistry of the photocdducts, product distribution,
side and secondary reactions are discussed in detail. Irradia-
tion of dibromomaleimide in benzene results in a new exomple
of an isclable 24-2-adduct to the benzene molecule:
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Besides there is observed alse double alkylation reaction and
subsequent stilbene-anclog photocyclisation to give phenan-
thra[9, 10-c] = pyrroles. OXM| upon irradiotion add also smo-
othly te uraci! (2), whille g-aminocrotonates add DXMI at the
electron-rich Cp.

Additionally new photoreactions of 2,5-diaryl-1,3,4-oxadiazoles
to uracils hove baen feund (3).
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The next part deals with photochemical and thermal reactions
of 4-substituted 1,2,4-Triazolin-3,5-diones  {,4-R-TAD") (4,5).
lIrradiation fecds to fragmeniction inte CO, N2 and Isccyanotes.
while thermotysis gives — via a new radical intermediate: 4-

-phenyl-urazolyl — the Stellé-(8) s-triazole[1,2-0 Js-triczele:
o 0
by Nt L g
RHCO + €O+ Ny +— — ry 1 mR
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Several other new and versatile addition-, cycloaddition- and
decemposition reactions of the R-TAD are described.

The lost port is devoted 1o o new opproach towards the pro-
blem: electracyclic photoisomerization of 1,4-thiazepines into
bicyelic molecules of the penam structure (7). An improved
synthesis of 1,4-thiazepinones is presented as wel! as transfor-
mation reactions of these into suitable model corapounds for
carrying out photoinduced internal electrocyelic reactions.
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Under notmal irradiation conditions @ dimerisation of the te-
actants could be observed with the aid of MS (- vic ene-re-
action ond/ or 242-cycloaddition %}. Monitoring this reaction
while irredioting in an NMR-tube, from the NMR-signals a dis-
rotatesic intramolecukar cyclisation con be concluded. But the
bicyelic photoproduct has enly a shert lifetime being converted
again to the 7-membered starting material on standing at 45 °C
in 10 minutes.

In the presence of Triplet-benzophenone o Norrish-Type Il-cle-
avage of the lactimether greup occurs, .

Upon irradiation of the chlorinoted 1,4-thiazepinones o new
1,4-thiozepine-1,4-thiazine-ring contraction is found:

o

B CH30H/ DBR
CHyOH! OB

The mechanism of this surprising transformation r'euc_ﬁon could
not yet be cleored and is at present under investigation.
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THE ROLE OF NITRENES IN THE REACTIONS OF THE
FORMATION OF SOME NITROGEN HETERQCYCLES

B. V. loffe
Leningrad University, USSR

The mechanism of the formation of ring structures is doubtless
ene of the mein problems in ¥ modern chemistry of heterg-
¢yclic compounds. Among mony possible reactions leoding to
the closure of certoin frogments of the backbone of the mole-
cule into ring structures, increasing attention has been directed
in recent years to the reoctions in which ring fermation is carried
out by very octive uncharged intermediale particles containing
otems with incomplete (sextet} electron shells (corbenes R2C:,
nitrenes RN: and some other similer particles)

The interest for the reactive sextet intermedietes in the chemistry
of heterocyclic compounds has been aroused fairly recently and
stimulated by the progress in the chemistry of carbenes. The
literature on this subject is numerous and is rapidly ingreasing
as is shown in special reviews on the synthesis of heterocycles
vie carbenes!) and nitrenes®3). In this poper we will confine
curselves to one aspect of the problem: the procf of the nitrene
mechanism of the formation of heterocycles. One of the sim-
plest examples of this mechanism is considered here in detaif.
This problem is relatively urgent since there is a rapidly growing
stream of original papers in which we can find discussiohs con-
cerning the actual port played by the sextet intermediates; in
many cases even their existence is considered deubtfull, On the
other hand, there are mony new interesting and impertant pa-
pers on the synthesis of heterecyclic compounds in which the
participation of nitrenes is assumed to be the most probable
or selfevident mecharism of ring formation without any parti-
<ular confirmations.

If we tey to clossify the possible routes to ring formation via
sextet intermediate particles it is possible to estoblish two ge-
neral types of reactions.

1. Addition {0 multiple bonds

" :i: x
) — I

and

(in this cose any reacting fragments can contain heteroatoms)

2. Insertion of “sextet” atems into single bords of a ring pre-
sent in the recgent with its broadening or their insertion into
other bonds of the same particle with ring fermation as a result
of the isomerization of the most reoctive intermediate particle

) — )
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Fer some unsaturcted nitrenes valency isomerization with the
formation of @ heterocycle is also of great importance {traps-
formation of vinylnitrene, butodienylnitrenes and ozabutadie-
nylnitrenes inte oziring, pyrrols and pyrazols, respectively, and
similas transformations of arylnitrenes):

and
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