crystals that deposited on the addition of ether were filtered off, washed with ether, and dried. This gave 0.38 g
(95%) of oxybis (utylviridiflorine) dichloride with mp 162-163°C. Compound (IVb) was obtained similarly.

SUMMARY

The reaction of a,w-dibromoalkanes with trachelanthimidine and its derivatives and of bis(4-chlorobutyl)
ether with the alkaloids lindelofine and viridiflorine have yielded bisquaternary salts of the pyrrolizidine series.
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SYNTHESIS OF SOME BISQUATERNARY SALTS
OF THE ALKALOIDS LOLINE AND LOLININE

N. P. Abdullaev, £E. Kh. Batirov, UDC 547.944/945 +615,214,23
V. M. Malikov, Kh, M. Shakhidoyatov,
Ch. Sh, Kadyrov, and S. Yu., Yunusov

Continuing investigations of the synthesis of bisquaternary salts of the pyrrolizidine bases [1], in order
to obtain potential curaremimetic compounds we have studied the reaction of 1,10-dibromoedecane, 1,9-di-
bromononzane, and 1,8-dibromooctane with the alkaloid lolinine (I). Bisquaternary compounds of the latter -
(ITa-c) were obtained by the reaction of the a,w-dibromoalkanes with lolinine at room temperature in a ratio
of one equivalent of dihalogenoalkane to two equivalents of alkaloid in ethanolic solution with high yields (78-96%).

A bisquaternary salt of the alkaloid loline (IIla) was obtained by hydrolyzing (Ilc) with concentrated hy-
drochloric acid at room temperature. _ '
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N(cacn Mot N< :
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N< 3 N( 3 N CH3 N<DH3
cock oo, T
N+ 3 N:)')u N /N
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Com-~ Ic‘},‘ﬁi‘l Yield, mp, °C* Empirical
pound n pound % P, , formula
Hla 8 Ia 78 | 244—245(decomp)] CyH,,0,NBr,
11b 9 | la 88 | 220~—222(decomp) CagHs50,N,Br,
e 10 | Ia .96 | 159—160 CaHs:0.N, Br,
1a 10 | Iic 91 | 220-222 CosH 40N, Br,
va 4 ] lla 81 | 122—123 CH,;, 0N,
v 8 nba 71 | 131-133 CsH 0N,
va 41V 89 ! 141—142 CaH,ON,I;
vb 8 | 1vb 94 | 193194 CaoH;5,0N, I,
v:b 4 v§ 93 | 171-173 CosH, ONCl,
v 8 | V a1 | 165—167 C3oHz:0.N.Cly
Vi - i 78 | 159—160 Ci5H,:0,N,
Vit — | vu 9% | 9697 C,7H4:0,N;1

*Compounds (Ila-c) and (IIla) were purified by repre-
cipitation of ethanolic solutions with ether, Compound
(IVa) was recrystallized from carbon tetrachloride (IVb)
and (VIb) from petroleum ether, (Va, b) and (VITI) from
acetone, and (VIa) and (VII) from hexane,

We also obtained dilolides of dibasic acids (IVa, b) by the reaction of one equivalent of adipoyl or sebacoyl
chloride with two equivalents of loline in the presence of triethylamine in absolute benzene. Then compounds
(IVa, b) were converted into the bisquaternary compounds (Va, b) by the action of ethyl iodide.

N( s
2 N‘ JB‘] + CUCO-(cH,)-COCE —— @ UU Oy uc i

CHy W ab
Mmm@wm

HBN NEH

By the action of silver chloride in methanolic solution, the diethiodides (Va, b) were converted into the di-
ethochlorides (VIa, b). In addition, from loline and p-nitrobenzoyl chloride in the presence of diethylamine
we synthesized N-p-nitrobenzoylloline (VII), which was also converted into the ethiodide (VIII). The struc~
tures of the compounds obtained were confirmed by elementary analyses and IR spectroscopy (Table 1).

The results of pharmacological trials have shown that compounds (Ila-c) have the same muscle-relaxing
effect. The absence of an acetyl group from compound (III2) leads to a 2,5-fold increase in its activity as
compared with ([Ta-c) but it is inferior to the known bisquaternary salts diplacine [2] and dioksonii [3].

The quaternary and bisquaternary compounds (Va, b, VIII) possess a brief hypotensive action, which is
due to their ganglion-blocking properties.

EXPERIMENTAL

The IR spectra were taken on a UR-20 spectrophotometer, The loline and lolinine were isolated from
the seeds of Lolium cuneatum [4]. The a,w-dibromoalkanes and the adipoyl and sebacoyl chlorides were ob-
tained by standard methods [5]. The homogeneity of the substances was checked by chromatography in a thin
layer of silica gel in the ethanol—benzene—chloroform (3:1 :6) system.

Decamethylenebisloliﬁine Dibromide (fIc). A solution of 0.3 g (0.001 mole) of 1,10-dibromodecane and
0.4 g (0.002 mole) of lolinine in 5 ml of absolute ethanol was left at room temperature for a day, anl the re-
action product was precipitated with absolute ether, This gave 0.67 g (96%) of decamethylenebislolinine di-
bromide with mp 159-160°C.

The bisquaternary salts (ITa, b) were synthesized similarly.

Decamethylenebisloline Dibromide (ITla). A mixture of 0.2 g (0,0003 mole) of decamethylenebislolinine
dibromide and 1 ml of concentrated hydrochloric acid was kept at room temperature for 24 h, Then ethanol
was added to the reaction mixture and it was evaporated to dryness, The residue was recrystallized from a
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mixture of absolute ethanol and absolute ether, giving 0.17 g (91%) of decamethylenebisloline dibromide with
mp 220-222°C.

Sebasic Acid Dilolide (TVb). With stirring and ice cooling, 0.56 g (0.0023 mole) of sebacoyl chloride
was added to a solution of 0.7 g (0.0045 mole) of loline and 0.5 g of triethylamine in 20 ml of absolute benzene.
After 15 min, the reaction mixture was heated in the water bath for 2 h. A precipitate of triethylamine hydro-
chloride that had deposited was filtered off, and the filtrate was distilled. The residue was chromatographed
on a column of alumina. Elution with ether—chloroform (2:3) yielded 0.73 g of the bislolide with mp 131-133°C
(petroleum ether), Ry 0.36.

Diethiodide of Sebasic Acid Dilolide (Vb), To a solution of 0.7 g (0.0015 mole) of (IVb) in 10 ml of meth-
anol was added 0.6 g of ethyl iodide. The mixture was heated in the water bath for 1 h. The solvent was dis-
tilled off to give 1.09 g of sebasic acid dilolide diethiodide with mp 193-194°C (acetone).

Diethochloride of Sebasic Acid Dilolide (VIb). By shaking 1.03 g of (Vb) and silver chloride in methanol
we obtained 0.73 g of diethochloride with mp 165-167°C (petroleum ether).

Compounds (IVa), (Va), and (VIa) were synthesized similarly.

N-p-Nitrobenzoylloline (VII). Tn the presence of triethylamine in absolute benzene, 0.5 g (0.0032 mole)
of loline and 0,62 g of p-nitrobenzoyl chloride yielded 0,77 g of N-p-nitrobenzoylloline with mp 159-160°C
(hexane), Ry 0.52,

N-p-Nitrobenzoylloline Ethiodide (VIII). Compound (VIII) was obtained from (VII) and ethyl iodide in
the same way as (Vb), mp 96-97°C (acetone).

SUMMARY

1. By the reaction of a,w~dibromoalkanes with the alkaloid lolinine, bisquaternary salts have been syn-
thesized the hydrolysis of the acetyl group of which has led to bisquaternary salts of loline.

2. Dilolamides have been obtained from loline and sebacoyl and acetoyl chlorides, and there have been
converted into diethiodides by the action of ethyl iodide.

In this way, 12 new compounds not previously described in the literature have been synthesized,
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