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Abstract — Alkylation of 1,4-bis(dimethylamino)-2,3-dibromo-2-butene yielded its previously inaccessible
guaternary analogs.

We have shown previously that the reaction ofhindrance caused by the methyl groups at the quater-
bromine with 1,4-bis(trimethylammonio)-2-butyne di- nary ammonium nitrogen atoms [1].
bromide does not result in addition of bromine across

the triple bond but yields a complex in which the;Br ernary) ammonium salts with the common 2,3-dibro-

anion coordinates with the unchanged triple bond .
whereas the reaction of bromine with the related ter10;2-Putenyl group, we attempted alkylation of 1,4-

tiary compound, 1,4-bis(dimethylamino)-2-butyne di-is(dimethylamino)-2,3-dibromo-2-butenee
hydrobromide, occurs along the common pathway, Free aminel was obtained as flaky crystals (mp
with the addition of one bromine molecule across thet5-46°C) by neutralization of dihydrobromide df
triple bond. Such a dramatic difference in the behaviowith a sodium carbonate solution, followed by extrac-
of closely related compounds was attributed to steriion with ether.

In this study, with the aim to prepare 1,4-bis(quat-

(CHg)2NCHaC=CCHN(CHy), 2B {(CHg)zl\llCH2CBr=CBrCHZITI(CHg)Z-BrZ}

water
HBr HBr HBr HBr
NWa(t:er,
(CHg)oNCH,CBr=CBICHN(CHg), > 5 (CH3),NCH,CBr=CBrCHN(CHs),
be He !
r r

acetone
decomposition

In [1], we ascribed to hydrobromide df the cis Thus, we unambiguously proved that the inertness
structure, which, however, is improbable from theto bromination of the triple bond in 1,4-bis(trimethyl-
energy viewpoint. A single crystal X-ray diffraction ammonio)-2-butyne dibromide is due to steric factors.
study ofl, in combination with the'H and 13C NMR
data, unambiguously proved itsans configuration
(see figure; Tables -B).

Treatment ofl with alkyl iodides yielded the cor-
responding alkyl derivativedl -V (Table 1):

R R
RI | |
| —> (CH3)2NJ_'CH2CBr=CBrCH2l\Il:'(CH3)2
In-v
Molecular structure ofl, with the numbering of non-
R = CH; (1), CHs (1), CgH; (1V), C4Hg (V). hydrogen atoms.
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Table 1. Ammonium saltsll -V

Found, % Calculated, ¢ M
g | s )
. e H NMR spectrum,d, ppm
= o el
g 3 mp, °C| R U, Hz) Formula - 3
S |~ | N | N £ | =
< |z

Il {100 [184-185| 0.56 |3.38 s (18H, NCH)), 4.80 s (4H|44.16| 4.96 |C;oH,Brol,N, | 43.49 | 479|582 |584
NCH,)
Il | 78 |161-162| 0.79 |1.38 t (6H, NCHCHa, J 8.0 ), |41.43| 4.70 |Cy,HoeBr,loN, | 41.50 | 4.58 |612.4|612
3.18 s (12H, NCH), 3.62 q (4H
NCH,CHy), 475 s (4H
CH,CBr=)

IV | 82[148-149| 0.69|0.98 t (6H, NCHCH,CHs, | 9.58| 4.20 |Cy4H3oBroloN, | 39.68 | 4.37 |641.8]640
J8.0), 1.8 m (4H, NCHCH,),
343 m (4H, N®H,C,Hq),

3.18's (12H, NCH), 4.75 s (4H
CH,CBr=)

V | 81[123-124| 0.51 [0.95 t (6H, CHCHj, J 8.0), [38.22| 3.89 |C,gHaBroloN, | 38.02 | 4.19 |672.7|668
1.31 m (4H, B,CHy), 1.75 m
(4H, CH,C,Hg), 3.0-3.48 m
(4H, CH,CzH,), 3.20 s (12H,
NCHj), 4.65 s (4H, CHCBr=)

@ Determined titrimetrically.

Table 2. Coordinates of nonhydrogen atoms in the sym-Table 3. Bond lengths ¢, A) and bond angless( deg) in
metrically independent part of the moleculelofA x 10*)  the molecule ofl
and their isotropic equivalent temperature factdréx 10%)

Bond d Angle )
Atom X y z Biso
Br-C! 1.926(9) C2Ncs 114.8(9)
Br | 1611(2) | 2311(2) 3711(1) 71(1) Nic3 1.44(1) C3NIct 109.3(8)
N1 | 5649(16) | 8352(12) | 1973(8) 62(2) clclA 1.30(2) BrclClA | 116.9(8)
cl | 4481(19) | 9857(13) | 4437(10) | 58(2) N1-c? 1.43(1) Nic2ct 112.2(7)
C2 | 5030(20) | 7860(13) | 3609(9) 58(2) Ni-c* 1.51(1) cNic? 110.0(7)
C3 | 7930(20) | 8890(30) | 1552(14) | 93(4) clc? 1.50(1) c2ciclA | 131.4(10)
Cc* | 5810(30) | 6420(20) | 1171(13) | 87(3) Brclc? 111.5(7)
EXPERIMENTAL points were measured on a Boetius microheating stage

equipped with a PHMK-0.5 observation device.

The NMR spectra were recorded on a Varian Mer- : .
cury-300 spectrometer [working frequencies 300.077 f The crys;t_?lsbfcir the )t(k']r"’lly d'ﬁraft;ﬁn fstu?hy were

and 75.453 MHz fotH and 23C, respectively; solvent °F POOr quality bul neVertheless suitable for the meas-

(CD,),S0O]. The chemical shifts are given relative tourerplenfts. T[Ee I?P]N accuracy of tthe results |fs caugedt
internal TMS. The UV spectra were measured with y the fact that the measurements were performed &

Specord U-40 spectrometer from solutions in watelrr?onz r;emfgzégg’ and the compound was low-melt-
(salt) or acetonitrile (complex). The TLC analysis was 9 P '

performed on Silufol UV-254 plates in the solvent The unit cell parameters and the intensities of 1086
system n-butanolethanolwater-acetic acid, 10:7: reflections were measured on an Enraf-Nonius CAD-4

6 : 4, development with iodine vapor. The meltingfour-circle diffractometer (MK, radiation, graphite
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monochromatorp/20 scanning,0,,,, 28°). The crys- ppm: 2.88 s (12H NCE), 4.50 s (4H, NCH), 9.95
tals are triclinic:a 5.700(1),b 6.420(1),c 8.768 (2)A br.s (2H, NH).3C NMR spectrum Oc, ppm: 42.85

o 79.30(3), p 80.91 (3}, y 69.45(3); V 293.7(1)A%,  (CH,), 62.64 (CH), 119.44 (=CH). Found, %: Br
Z 1 (CgH 4Br,N,), space grougl. The structure was 34.57; N 6.36. GH,gBr,N,. Calculated, %: Br 34.63;
solved by the direct method and refined by the leastN 6.06. By treatment of 8 g of this dihydrobromide
squares method in the anisotropic approximation fowith an aqueous solution of sodium or potassium car-
the nonhydrogen atoms. The positions of the hydrogebonate, followed by extraction with diethyl ether and
atoms were calculated geometrically and included isolvent removal under reduced pressure-@&® mm
the calculatlon of,c with the fixed isotropic param- Hg), we obtained 4.6 g (88%) of 1,4-bis(dimethylami-
etersB,, 8 A?, using the riding group method. The no)-2,3-dibromo-2- butene in the form of platelike
correction for the absorption was not made. The finatrystals, mp 4546°C. *H NMR spectrum 8, ppm:
divergence factors wer® 0.085 andR, 0.204 for 2.20 s (12H, NCH), 3.20 s (4H, NCH). **C NMR
979 unique reflections with > 25(1). spectrumg., ppm: 44.14 (CH), 65.42 (CH), 121.53

: . (=CH,). Found N, %: 9.27. gH,sBr,N,. Calculated
The structure of the molecule with the numbenngl\I %: 9.30.M found 301.4, calculated 300. Melting

of nonhydrogen atoms is shown in the figure. The ’ .
oint of the picrate (alcohol) 18486°C and of the
molecule occupies the [0.5, 1, 0.5] special positio ihydroiodide 189190°C.

and has apparently theans configuration. The coor-
dinates of the independent nonhydrogen atoms are Bis(alkyl iodide) derivatives of 1,4-bis(dimethyl-
given in Table 2, and the bond lengths and angles, iamino)-2,3-dibromo-2-butene V. A double (in
Table 3. There is no sense in detailed discussion afoles) amount of appropriate alkyl iodide was added
the data obtained because of their low accuracy; oto an alcoholic solution of 0.02 mol ¢f The mixture
the whole, the geometric parameters have expectedhs left for 2 days, after which the solvent was dis-
values [2] and unambiguously confirm the structure ofilled off at reduced pressure (480 mm Hg), and the
the molecule. residue was washed with absolute ether and dried.

1,4-Bis(dimethylamino)-2,3-dibromo-2-butene 1.
To 7.3 g of 1,4-bis(dimethylamino)-2-butyne prepared REFERENCES
according to [3], we added dropwise 21 ml of 40% ,
aqueous HBr. Then, without isolation of the hydrobro-l' E 32:]' nizzryslgho Aa'rfhi':' S Kh;;;‘ggy;n’ GIXG.ém dsgz'_
mide formed, we added dropwise 16 g of bromine b); a,n AT 7h yOr’ kh-i,m 1988y vBI 24 no. 3
with vigorous stirring at room temperature. The com- y504,1 o eh MIg. N ' - &4 N0 s,
plex of bromine with 1,4-bis(dimethylamino)-2,3-di- - '
bromo-2-butene dihydrobromide was filtered off.2. Allen, F.H., Kennard, O., Watson, D.G., Brammer, L.,
Yield 22.3 g (69%), mp 18283°C. The UV spec- Orpen, A.G., and Taylor, R.J. Chem. Soc., Perkin
trum of the complex contained absorption bands at Trans. 2, 1987, suppl. 1-19.

220 and 270 nm (at 205 nm in the spectrum of th Babayan, A.T., Mkryan, G.M., and Mndzhoyan, Sh.L.,

starting compound), typical of such complexes [4].™ .
After decomposition of the complex with acetone Zh. Obshch. Khim. 1957, vol. 27, no. 3, p. 604.

(chemically pure grade), we obtained 16.5 g (100%%. Sverdlova, O.V., irElektronnye spektry v organiches-
of 1,4-bis(dimethylamino)-2, 3 dibromo-2-butene di- koi khimii (Electronic Spectra in Organic Chemistry),
hydrobromide, mp 24846°C. *H NMR spectrumg, Leningrad: Khimiya, 1973, p. 18.
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