of 70 eV, and inlet temperatures of 70°C (V-XVI) and 80°C (I-IV). Compounds I-XVI were synthe
sized according to previously described methods [1-4]. Their purities were assessed by TLC,
GLC, IR, PMR, and mass spectroscopy. Mass spectra of the deuteroanalogs VIII, X, and XIII
were obtained under conditions of spontaneous deuterium exchange between compounds VII, IX,
and XII in the vapor phase with CD,OH vapor in the ionizing chamber of the mass spectrometer.
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QUATERNIZATION OF PYRIDINES WITH HALOADAMANTANES

V. A. Sokolenko and N. M. Svirskaya UDC 547.68'821.3.07

The quaternization of pyridine and its 3- and 4-derivatives with l-haloadaman-
tanes has been carried out in the presence of a small quantity of water in the
pyridines.

The quaternization reaction of pyridines with alkyl halides is well known [1]. However,
its use for quaternization of compounds with a halogen atom at the bridgehead has received
virtually no study. It is known that under severe conditions l-bromoadamantane reacts with
pyridine [2], 4-methylpyridine and isoquinoline [3].

We have previously obtained adamantylpyridinium salts by a conjugated haloamination reac~
tion of 1,3-dehydroadamantane and 3,7-dimethylenebicyclo[3.3.1]nonane [4, 5] and also by in-
teraction of 3,7-dimethylenebicyclo[3.3.1]nonane with pyridine hydrochloride [6].

Institute of Chemistry and Chemical Technology, Siberian Branch, Academy of Sciences of
the USSR, Krasnoyarsk 660049. Translated from Khimiya Geterotsiklicheskikh Soedinenii, No. 6,
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TABLE 1. Properties of Compounds Iila-f

=

gl 8 = - Found, Empirical Calculated, % Yield,
Es|Qt Ps formula %
S& 8z C H | Hal [N C H | Hal |N

Illal 6 |[246—248] 61,1 |68 27,2 [4,6 CisHyBrN 612 [68¢ 272 [4,8] 97
I 4 {250—251} 52,2 161 — 4,0 CisHyIN 52,8 1591 37,2 4,11 96
Ilic] 6 | 187—189] 61,9 {7,1] 259 {4,6] C;sHnBrN 623 {7.2{ 259 [4,56] 62
111d| 6 |[223—224| 62,3 [7.5) 25,7 [4.2 CisHzBrN 62,3 {7,2| 259 [4,5] 80
IiTe} 6 206208} 62,5 [8,1] 193 {6,5 C22H3:BrN.O 62,5 |81 189166] 70
Iif] 4 |308—309| 64,2 [6,2] 21,4 |7.3 CooHzsBrNg 64,7 16,2 21,5 17,5] 98

TABLE 2. Values of PMR Spectra of Adamantylpyridinium

Salts

o PMR spectrum, 8, ppm

E Solvent adamantane protons of pyri=

. (] . s :

% fragment dinium ring other protons

8 SN | oM HyrHy | 2m [3-H I 4H | 5H | 6-H

e lcecoon) 183 | 233 (9,00 | 8,07 {840 | 8,07 9,00

11Tc ICF;COOH] 1,86 2,33 8,76 | — 1820796 883|260 (3H, CH;)

111d |CF,COOH| T,86 2,33 880 (7,80 | — }7.80 {8,80]2,66 (3H, CHj)

ille |D,O 1,66 2,00 910 | — |846(810(9,16 (1,0 and1,1 (6H, CHy);
313and 343 (4H, CHy)

I D0 1,81 2,30 9,18 {832 | — [832 /9,18 (871 (2-H, 6-H); 7,83
(3H', 5H’)

In this work® we have investigated the quaternization reaction of pyridine derivatives
with haloadamantanes in order to develop a preparative method of obtaining the corresponding
salts and also to determine the effect of the substituents in the pyridine ring on the reac-
tion. It transpired that the quaternization reaction of pyridine and its 3- and 4-derivatives
occurs only with l-bromoadamantane (Ia) and l-iodoadamantane (Ib), while l-chloroadamantane
does not react with pyridine up to a temperature of 300°C.

1a,b liame © ma=f

la X=Br,b Xs=I: Ila R=H, b R=3-CH; ¢ R=4-CH;, d R=3-CON(Coli5),, ¢ R=
=4-(4pyridyl ); 11l a b R=H, ¢ R=3-CHs, d R=4CH;, e R=3-CON(C;Hj),
f R=4-(4'pyridyl); a,c—f X=Br, b X=I

In this reaction an important part is played by water. 1If pyridine is completely dehy-
drated the yields of products are small and the temperature needed for carrying out the reac-
tion is high. When water is added (0.2% of the quantity of pyridine) the reaction temperature
is reduced to 50-70°C and the yields of pyridinium salts are substantially increased (compare
[2, 3]1). We determined the content of water in the pyridines by means of PMR and supplemented
it to a level of .0.27%7. The property of water to accelerate the ionization of l-haloadaman-
tanes was used by Stetter [8] when alkylating toluene with l-bromoadamantane.

It should be noted that the quaternization reaction of pyridine derivatives with 1l-halo-
adamantanes is sensitive to steric factors. Thus, with pyridine derivatives having a substi-
tuent at the 2-position reaction does not take place, while increasing the water content in
such pyridines only leads to hydrolysis of the haloadamantanes. Adamantyl salts are not ob-
tained from 2-picoline, 2,3-lutidine, 2,4,6-collidine, or quinoline, although the correspond-
ing salts have been obtained [5] by a conjugated haloamination reaction of 3,7-dimethylenebi-
cyclo{3.3.1]nonane with quinoline and 2-picoline. A quaternary salt is not formed when the
reaction is attempted with triethylamine, evidently also because of steric factors.

*For previous communication, see [7].
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Thus, by quaternization of pyridine and its 3- and 4-derivatives with 1l-bromo- and 4-
iodoadamantanes in the presence of a small quantity of water it is possible to obtain the
corresponding adamantylpyridinium salts (see Tables 1 and 2). Pyridine derivatives having
substituents at the 2-position do not undergo a quaternization reaction with haloadamantanes.

EXPERIMENTAL

The reaction was conducted in sealed ampuls; PMR spectra were recorded on a Tesla BS-467
(60 MHz) spectrometer, with D,0 and CF,COO0H as solvents and TMS as external standard.

1-Bromoadamantane [{9] and l-iodoadamantane [10] were obtained according to known meth-
ods.

1-(1-Adamantyl)pyridinium Todide (IIIb). General Method. 0.01 mole of compound Ib in a
tenfold excess of pyridine containing 0.27 water was heated for 4 h at 180°C. The reaction
mixture was poured into ether, and the precipitate was filtered off and crystallized from
a benzene—ethanol mixture.
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SYNTHESIS AND SPECTRAL LUMINESCENT PROPERTIES OF CERTAIN PYRIDINE
AND QUINOLINE ANALOGS OF ISOMERIC DISTYRYLNAPHTHALENES -
AND STYRYL- AND DISTYRYLANTHRACENES

E. M. Vernigor, M. V. Koz'menko, UDC 547.652'672'831.2.07:542.953.3:535.37

S. A. Lebedev, E. A. Luk'yanets,
L. P. Savvina, and V. K. Shalaev

A series of pyridine and quinoline analogs of isomeric distyrylnaphthalenes and
styryl- and distyrylanthracenes has been synthesized. Their spectral-lumines-
cent properties were studied. Compounds whose structures are sterically hin-
dered in the ground state have the highest Stokes' shift.

1,4-Distyrylbenzene, 2,6-distyrylnaphthalene, and certain heterocyclic analogs of these
compounds are known as organic luminophores, which effectively transform laser emission [1-3].
In continuation of the study of the hetero analogs of styrylarenes, we synthesized quinoline
analogs of isomeric 2,6-, 1,5-, and 2,7-distyrylnaphthalenes (I-11I), and also pyridine and
quinoline analogs of 9,10-distyrylanthracene (Iva,b) and 9-styryl anthracene (Va,b), and stud-
ied their spectral luminescent properties.

All the compounds were obtained by the method described in [4], in analogy to the prep-
aration of 1,4-di[B-(2-quinolyl)vinyl]benzene (VI), by the condensation of 4-picoline or quin-
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