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Abstract — 2-Aryl(heteryl, dimethylamino)-6-bromomethylidene-4,4-dimethyl-5H-1,3,4-oxadiazinium bro-
mides were prepared in good yields by the reactions of 1-aroyl(heteroyl)-2,2-dimethylhydrazines and
1,1,4,4-tetramethylsemicarbazide with 1,3-dibromopropyne in MeOH or MeCN at 20-50°C.

Among diverse transformations of 1,1-dimethylhy-
drazine and its derivatives, their quaternization with
haloalkynes has been studied relatively poorly. The
reactions of 1,1-dimethylhydrazine with propargyl
bromide [1] and propargy! chloride [2] yield 1,1-di-
methyl-1-(propyn-2-yl)hydrazinium bromide and chlo-
ride, respectively. Aroylethynyl bromides react with
1,1-dimethylhydrazine in MeCN at 20°C to give 1-(1-
bromo-2-aroylvinyl)-1,1-dimethylhydrazinium bro-
mides [3]. The reactions of 1,1-dimethylhydrazines
with propargyl bromide and 1,3-dibromopropyne in
MeCN and benzene at 20°C gave in 30-72% yields
the corresponding 1,1-dimethyl-1-(prop-2-ynyl)- and

o

1,1-dimethyl-1-(3-bromoprop-2-ynyl)hydrazinium
bromides [4].

We found that the reactions of 1-benzoyl-, 1-(4-
bromobenzoyl)-, 1-(2-chlorobenzoyl)-, 1-(4-toluyl)-,
1-(2-thenoyl), and 1-(2-furoyl)-2,2-dimethylhydrazines
la-If and of 1,1,4,4-tetramethylsemicarbazide 1g with
1,3-dibromopropyne yield 2-aryl(heteryl, dimethyl-
amino)-6-bromomethylidene-4,4-dimethyl-5H-1,3,4-
oxadiazinium bromides I Va-1Vg. In the first step, hy-
drazines la-If are alkylated with 1,3-dibromopropyne
at the tertiary nitrogen atom to give 1-aroyl(heteroyl)-
2-(3-bromoprop-2-ynyl)-2,2-dimethylhydrazinium
bromides.

o
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R = Ph (a), 4-BrCgH, (b), 2-CICgH, (c), 4-MeCgH, (d), 2-thienyl (), 2-furyl (f), MeN ().

Although formation of isomeric products, 1-aroyl-
(heteroyl)-2-(3-bromoprop-1-ynyl)-2,2-dimethylhydra-
zinium bromides, could also be expected, our previous
studies [4] of the reactions of 1,1-dimethylhydrazones

with 1,3-dibromopropyne and propargyl bromide
snowed that the tertiary nitrogen atom is akylated
exclusively with the CH,Br fragment. The amide-
imide tautomerism of bromides Il1a-I11f in MeOH or
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MeCN solutions results in formation of intermediates
[11a-I11f, which undergo intramolecular cyclization to
give 1,3,4-oxadiazinium bromides | Va-I Vf. Thestruc-
ture of the compounds was proved by elemental anal-

ysis and by *H, *C, and N NMR and IR spectros-
copy. The suggested mechanism is confirmed by iso-
lation of 1-(4-bromobenzoyl)-2-(3-bromoprop-2-ynyl)-
2,2-dimethylhydrazinium bromide Ilb aong with
1,3,4-oxadiazinium bromide 1Vb in the reaction of
1-(4-bromobenzoyl)-2,2-dimethylhydrazine 1b with
1,3-dibromopropyne.

1,1,4,4-Tetramethylsemicarbazide 1g reacts with
1,3-dibromopropyne similarly to give 2-dimethylami-
no-6-bromomethylidene-4,4-dimethyl-5H-1,3,4-oxa
diazinium bromide Vg in a good yield (76%). The
starting 1,1,4,4-tetramethylsemicarbazide 1g was pre-
pared by the reaction of N,N-dimethylcarbamoyl
chloride with 1,1-dimethylhydrazine in benzene in the
presence of triethylamine at 20°C in 65% yield by the
procedure described in [5].

EXPERIMENTAL

The IR spectra were taken on a Specord IR-75
spectrophotometer (KBr pellets). The H, C, and

15N NMR spectra were recorded at 20°C on a Bruker-
400 spectrometer (400.13, 100.62, and 40.54 MHz,
respectively) in DMSO-dg. The internal references
were HMDS and MeNO..

1-Aroyl(heteroyl)-2,2-dimethylhydrazines la-If
were prepared as described in [6] from 1,1-dimethyl-
hydrazine and benzoyl, 4-bromobenzoyl, 4-chloroben-
zoyl, 4-toluyl, 2-thenoyl, and 2-furoyl chlorides in
benzene at 20°C.

2-Phenyl-6-bromomethylidene-4,4-dimethyl-5H-
1,3,4-oxadiazinium bromide IVa. A solution of
1.8 g of 1,3-dibromopropyne in 20 ml of absolute
MeOH was slowly added with stirring to a solution
of 1.5 g of 1-benzoyl-2,2-dimethylhydrazine la in
30 ml of absolute MeOH. The mixture was heated to
50°C, stirred at this temperature for 5 h, and cooled
to 0°C. The precipitate was filtered off, washed on the
filter with cold ether, and dried in a vacuum. Yield of
1,3,4-oxadiazinium bromide IVa 3.0 g (91%); color-
less crystalllne substance, mp 148-149°C. IR spec-
trum, v, cm - 2950 (CH.,), 1610 (C=N), 1570 (C=C),
690 (CBr). *H NMR spectrum, 5, ppm: 3.53 d (6H,
Me), 491 s (2H, CHZ) 6.80 s (1H, =CHBr), 7.61-
7.98 m (5H, Ph). ®°C'NMR spectrum, dc, ppm: 55.7
(Me), 57.3 (CH,), 94.8 (C=CHBr), 124.5-133.7 (Ph),
139.1 (CHBr), 157.2 (C=N). Found, %: C 39.64; H
3.85; Br 44.45; N 7.91. C;,H,,Br,N,O. Calculated,
%: C 39.78; H 3.87; Br 44.20; N 7.93.

2-(4-Bromophenyl)-6-bromomethylidene-4,4-di-
methyl-5H-1,3,4-oxadiazinium bromide Vb and
1-(4-bromobenzoyl)-2-(3-bromoprop-2-ynyl)-2,2-di-
methylhydrazinium bromidellb. A solutionof 1.789g
of 1,3-dibromopropyne in 10 ml of MeCN was added
with stirring to a solution of 2.37 g of 1-(4-bromoben-
zoyl)-2,2-dimethylhydrazine 1b in 40 ml of MeCN.
The mixture was stirred for 20 h a 20°C and then
cooled to 0°C. The precipitate was filtered off, washed
on the filtrate with cold MeCN, and vacuum-dried.
Yield of 1Vb 1.2 g (28%), colorless crystals, mp 154—

155°C (from acetone). IR spectrum, v, cm™: 2920
(CH,), 1625 (C=N), 1580 (C=C), 720 (CBr).
NMR spectrum, &, ppm: 3.56 s (6H, Me), 5023(2H
CHZ) 6.84 s (1H, =CHBr), 7.68-7.86 m (4H, C¢H,).
13C' NMR spectrum, d¢c, ppm: 56.3 (Me), 57.8 (CH,),
95.7 (= CHBr) 1267 132.7 (C¢H,), 139.7 (C=CHBr),
157.4 (C=N). N NMR spectrum (reference MeNO,),
SN, ppm: —117.6 (N=C), —289.0 (N*Me,). Found, %:
C 32.23; H 2.84; Br 54.61; N 6.49. C;,H;3Br3N,0.
Calculated, %: C 32.69; H 2.97; Br 54.36; N 6.35.

The filtrate after the separation of | Vb was concen-
trated, cold diethyl ether was added with vigorous
stirring, and the mixture was cooled to 0°C to precipi-
tate 11b. Yield of 11b 1.37 g (32%), pink crystals, mp

156-157°C. IR spectrum, v, cm - 3420 (NH), 2930
(CH,), 2240 (C=C), 1640 (C=0), 680 (CBr). 'H NMR
spectrum, &, ppm: 3.53 s (6H, Me), 4.91 s (2H, CH,),
7.68-7.88 m (4H, C4H,), 10.68 s (1H, NH). Found,
%: C 32.49; H 3.22; Br 53.65; N 6.56. C;,H3BrsN,0.
Calculated, %: C 32.69; H 2.97; Br 54.36; N 6.35.

2-(2-Chlorophenyl-5-bromomethylidene-4,4-di-
methyl-5H-1,3,4-oxadiazinium bromide I1Vc was
prepared similarly to 1Va from a mixture of 4.0 g of
1-(2-chlorobenzoyl)-2,2-dimethylhydrazine  Ic  and
3.96 g of 1,3-dibromopropyne in MeCN. Yield
3.26 g (41%), colorless crystals, mp 170-172°C (from
MeCN). IR spectrum, v, cm™ 1 2025 (CH,), 1630
(C=N), 1590 (C C), 740 (CCl). 'H NMR spectrum,
3, ppm: 3.55 d (6H, Me), 5.08 d (2H, CH,), 6.85 s
(1H, =CHBr), 6.85-7.67 m (4H, C,H,). *°C NMR
spectrum, 8., ppm: 554 (Me), 57.2 (CH,), 95.6
(=CHBIr), 126.6-134.0 (CgH,), 139.2 (C=CHBIr),
157.8 (C=N). Found, %: C 36.27; H 3.88; Br 40.44;
Cl 9.32; N 7.08. C;,H;3Br,CIN,O. Calculated, %: C
36.26; H 3.55; Br 40.20; Cl 9.07; N 7.05.

2-(4-Toluyl)-6-bromomethylidene-4,4-dimethyl-
5H-1,3,4-oxadiazinium bromide 1Vd was prepared
similarly to I'Va from a mixture of 1.0 g of 1-(4-tolyl)-
2,2-dimethylhydrazine 1d and 1.1 g of 1,3-dibromo-
propyne (reaction time 7 h). Yield 1.5 g (71%), color-
less crystals, ,mp 144-145°C (from MeCN). IR spec-
trum, v, cm - 2921 (CH.,), 1614 (C=N), 1568 (C 0),
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683 (CBr). 'H NMR spectrum, &, ppm: 3.15 s (3H,
C¢H,Me), 3.50 s (6H, NMe,), 4.88 d (2H, CH,, J
6.0 Hz), 6.78 s (1H, =CHBY), 7.43-7.87 m (4H,
CeHy). 3C NMR spectrum, S¢, ppm: 21.3 (CgH,CHy),
55.9 (NMe), 57.5 (CH,), 94.9 (=CHBr), 124.0-129.7
(CgH,), 144.6 (C=CHBr), 157.4 (C=N). Found, %:
C 41.40; H 4.48; Br 42.82; N 7.20. Cy,H;¢Br,N,0.
Calculated, %: C 41.49; H 4.25; Br 42.55; N 7.45.
2-(2-Thienyl)-6-bromomethylidene-4,4-dimethyl-
5H-1,3,4-oxadiazinium bromide Ve was prepared
similarly to IVa from 1.7 g of 1-(2-thenoyl)-2,2-di-
methylhydrazine le and 3.58 g of 1,3-dibromoprop-
yne. Yield 3.59 g (68%), colorless crystals, mp 136-
138°C. IR spectrum, v, cm™%: 2950 (CH,), 1600
(C=N), 1565 (C=C), 730 (CBr), 690 (CS). H NMR
spectrum (DMSO-dg), 6, ppm: 3.50 s (6H, 2CH,),
4.89 s (2H, CH,), 6.78 s (1H, =CHBr), 7.32 d.d (1H,
H3, 31 5.0, %J 3.4 Hz), 7.88 d (1H, H* 3J 3.4 H2),
8.09 d (1H, H? 3J 50 Hz). 3C NMR spectrum
(DMSO-dg), 8¢, ppm: 56.0 (CH3), 57.9 (CH,), 95.05
(=CHBr), 128.66 (C?), 128.80 (C°), 133.32 (C%),
135.04 (C%, 139.26 (C=CHBr), 154.56 (C=N).
Found, %: C 32.35; H 3.15; Br 43.65; N 7.82; S 8.73.
C,oH1-BrN,OS. Calculated, %: C 32.61; H 3.26;
Br 43.48; N 7.61; S 8.70.
2-(2-Furyl)-6-bromomethylidene-4,4-dimethyl-
5H-1,3,4-oxadiazinium bromide 1Vf was prepared
similarly to IVa from 1.54 g of 1-(2-furoyl)-2,2-di-
methylhydrazine If and 3.58 g of 1,3-dibromopropyne.
Yield4.45 g (87%), colorless crystals, mp 141-142°C.
IR spectrum, v, cm™%: 2920 (CH,), 1610 (C=N), 1560
(C=C), 710 (CBr). 'H NMR spectrum (DMSO-dy), 3,
ppm: 3.44 s (6H, 2CHy), 4.84 s (2H, CH,), 6.77 s
(1H, CH), 6.84 dd (1H, H* 33 3.7, 31 1.8 Hz), 7.41
d.d (1H, H3 33 3.7, 4 0.7 Hz), 8.14 dd (1H, H>, 3J
1.8, %3 0.7 Hz). 3C NMR spectrum (DMSO-dy), 8,
ppm: 56.09 (CH,), 58.08 (CH,), 95.12 (CH), 113.13

(C3), 118.84 (C%, 139.00 (C?), 140.53 (C=CHBIr),

148.93 (C°), 150.61 (C=N). Found, %: C 34.37; H
3.33; Br 45.65; N 8.02. C;H;,Br,N,0,. Calculated,
%: C 34.09; H 3.41; Br 4545 N 7.95.

2-Dimethylamino-6-bromomethylidene-4,4-di-
methyl-5H-1,3,4-oxadiazinium bromide 1Vg was
prepared similarly to IVa from 1.0 g of 1,1,4,4-tetra-
methylsemicarbazide 1g and 1.51 g of 1,3-dibromo-
propyne in MeCN at 80°C. Yield 2.0 g (76%), mp
180-182°C. IR spectrum, v, cm™t: 1590 (C=C), 1445
(C=N), 1280 (CN), 1070 (COC), 545 (CBr). 'H NMR
spectrum (DM SO-dg), 6, ppm: 6.54 s (1H, =CH), 4.61
s (2H, CH,), 3.32 s (6H, N*Me,), 2.92 s (6H, NMe,).
13C NMR spectrum (DMSO-dg), 6., ppm: 153.61
(C=N), 140.05 (CH,C=), 91.88 (CHBr), 57.99 (CH,),
56.74 (N*Me,), 36.18 (NMe,). *®N NMR spectrum
(DMSO-dg), &y, ppm: -319.2 (NMe,), -296.2
(N*Me,), -171.1 (C=N). Found, %: C 28.95; H 4.42;
Br 48.48; N 12.56. CgH,;sBr,N;0O. Calculated, %: C
29.18; H 4.56; Br 48.63; N 12.77.

REFERENCES

1. Smith, R.F. and Coffman, K.I., Synth. Commun., 1982,
vol. 12, no. 10, p. 801.

2. Konig, K.H. and Zeeh, B., Chem. Ber., 1970, vol. 103,
no. 7, p. 2052.

3. Elokhina, V.N., Nakhmanovich, A.S., Larina, L.I.,
Shishkin, O.V., Baumer, V.N., and Lopyrev, V.A., lzv.
Ross. Akad. Nauk, Ser. Khim., 1999, no. 8, p. 1536.

4. Elokhina, V.N., Nakhmanovich, A.S., Karnaukho-
va, RV, Larina, L.l., and Lopyrev, V.A., Zh. Org.
Khim., 2000, vol. 36, no. 4, p. 502.

5. Smith, R.F., Blondell, R.D., Abgott, R.A., Lipko-
witz, K.B., Richmond, JA., and Fountain, K.A., J. Org.
Chem., 1974, vol. 39, no. 14, p. 2036.

6. Hinman, R.L., J. Am. Chem. Soc., 1956, vol. 78, no. 8,
p. 1645.

RUSSIAN JOURNAL OF GENERAL CHEMISTRY Vol.75 No.3 2005




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


