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The title compound, C17H32N4, contains two piperazine

heterocycles, which are methylene bridged. The rings have

chair conformations, with all substituents equatorial.

Comment

The title compound, (I), was formed from 1-(2-methyl-2-

propenyl)piperazine, which was easily prepared from the

mono-Boc-protected piperazine (Boschi et al., 1994) and

allylation of the second amine function with methallyl chloride

and deprotection. 1-(2-Methyl-2-propenyl)piperazine is

known and commercially available (CAS registry number:

57184–27-7) and was first synthesized by the Schering

Corporation (Bloomfield & Sherlock, 1956) and later by Gao

et al. (2003) by other methods.

We obtained (I) as colourless crystals after a flask was left to

stand for 2–3 months at room temperature. The product could

have been formed by the following process: after Boc removal

with HCl in dioxane, the expected product was extracted with

dichloromethane and the solvent was removed under reduced

pressure. The 1H NMR spectrum shows small amounts of

dichloromethane. It is known that dichloromethane undergoes

double nucleophilic substitution. The first reaction of this type

was performed with dimethylamine (Jones & Whalen, 1925)

and later with diethylamine (Souquet et al., 1993; Matsumoto

et al., 1984). All these reactions were conducted at high

temperature; in our case the double nucleophilic substitution

occurs at room temperature with a reaction time of 2–3

months.

The crystal structure was determined primarily to identify

the product. The two piperazine rings adopt the usual chair

conformation, with all substituents equatorial. There are no

significant intermolecular interactions.



Experimental

For the preparation of tert-butyl 4-(2-methylallyl)piperazine-1-

carboxylate, Boc-piperazine (3 g, 16.1 mmol) was solved in toluene

(30 ml) and triethylamine (2 ml). Next, 1.5 equivalents of methallyl

chloride were added dropwise to the solution. The mixture was

stirred under reflux for one day and the resulting solid was removed.

The solvent was evaporated and the residue was purified by chro-

matography (diethyl ether) (yield 2.7 g, 70%). Spectroscopic data for

all the prepared compounds are provided in the CIF.

For the preparation of 1-(2-methyl-2-propenyl)-piperazine, tert-

butyl 4-(2-methylallyl)piperazine-1-carboxylate (3 g, 12.5 mmol) was

dissolved in dioxane (30 ml) and 3 M HCl (30 ml) and the mixture

stirred for 18 h. The solution was made basic with sodium hydroxide

and the content of the flask was washed three times with dichloro-

methane (30 ml). The organic layer was dried over MgSO4, filtered

and the solvent removed under reduced pressure. 1-(2-Methyl-2-

propenyl)piperazine (1.3 g) was formed as a colourless oil in 75%

yield. Bis[4-(2-methyl-2-propenyl)piperazin-1-yl]methane, (I), was

formed as long colourless needles after being left to stand for 2–3

months at room temperature in a flask.

Crystal data

C17H32N4

Mr = 292.47
Triclinic, P1
a = 6.257 (2) Å
b = 11.719 (3) Å
c = 13.392 (5) Å
� = 90.450 (13)�

� = 101.719 (8)�

� = 100.067 (15)�

V = 945.7 (5) Å3

Z = 2
Dx = 1.027 Mg m�3

Mo K� radiation
Cell parameters from 6881

reflections
� = 3.1–25.2�

� = 0.06 mm�1

T = 291 (1) K
Block cut from needle, colourless
0.20 � 0.15 � 0.15 mm

Data collection

Nonius KappaCCD diffractometer
! scans
Absorption correction: none
6681 measured reflections
3297 independent reflections
1123 reflections with I > 2�(I)

Rint = 0.033
�max = 25.2�

h = �7! 7
k = �13! 14
l = �15! 15

Refinement

Refinement on F 2

R[F 2 > 2�(F 2)] = 0.038
wR(F 2) = 0.083
S = 1.00
3297 reflections
190 parameters

H-atom parameters constrained
w = [exp{4.2(sin�/�)2}]/[�2(Fo

2)]
(�/�)max = 0.001
��max = 0.09 e Å�3

��min = �0.11 e Å�3

H atoms were placed in calculated positions, with C—H = 0.93–

0.97 Å, and were refined as riding, with Uiso = 1.5Ueq for methyl

groups and 1.2Ueq for other H atoms; the methyl groups were allowed

to rotate but not to tip.

Data collection: COLLECT (Nonius, 1998); cell refinement:

DENZO and SCALEPACK (Otwinowski & Minor, 1997); data

reduction: DENZO and SCALEPACK; program(s) used to solve

structure: SHELXS97 (Sheldrick, 1990); program(s) used to refine

structure: SHELXL97 (Sheldrick, 1997); molecular graphics:

SHELXTL-Plus (Sheldrick, 1991); software used to prepare material

for publication: SHELXL97, PARST95 (Nardelli, 1995) and

PLATON (Spek, 2003).
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Figure 1
The molecular structure of the title compound, showing the labelling of
all non-H atoms. Displacement ellipsoids are drawn at the 30%
probability level.
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