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Preparation of N, N’-Disubstituted Piperazines from Bis(2-anilinoethyl)
Phenylphosphonites

Oyo MITsUNOBU,* *! Takashi OHASHI,** Motokazu KikucHr**
and Teruaki MUKAIYAMA™

*  Laboratory of Organic Chemistry, Tokyo Institute of Technology, Ookayama, Meguro-ku, Tokyo
**  Technical Research Department, Bridgestone Tire Co., Ltd., Kodairashi, Tokyo

(Received October 12, 1966)

Preceding paper?® describes that bis(2-anilino-
ethyl) phenylphosphonite (I) is prepared by the
reaction of 2, 3-diphenyl-1, 3, 2-oxazaphospholidine
(II, R=C¢H;) with an equimolar amount of 2-

*1  Present address: College of Science and Engi-
gineering, Aoyama Gakuin University, Megurisawa-cho,
Setagaya-ku, Tokyo.

1) O. Mitsunobu, T. Ohashi, M. Kikuchi and T.
Mukaiyama, This Bulletin, 39, 214 (1966).

anilinoethanol. A small amount of N, N'-diphenyl-
piperazine was always formed by the above reaction.
The formation of the piperazine suggests that the
phosphonite decomposes thermally into the pipera-
zine. In this paper, the formation of N, N'-disub-
stituted piperazines by the thermal decomposition
of various bis(2-aminoethyl) phenylphosphonites
were investigated.

When bis(2-anilinoethyl) phenylphosphonite was



2965

NOTES

December, 1967]

0.9 $9°9
6L'9 ¥9°9
€0°G ¥0°'G
GI'g eI'¢
69°6G 9%°¢C
88°¢ 9L°¢G
63°L 81°L
€8°L ¥LL
8 88
puno,g PoreD
%N ‘reuy

'ouaN[0} SUIXNPAI Ul JNO PILLIED SEM UOIIBII O, s

N

20°0/26 —16 GG
20°0/16 —88 ¥8
(66—¢6)
80°0/291—%51 bL
(86—96)
60°0/291—861 16
(¥9—729)
1°0/691—¢91 8h
(9L—¢1)
£0°0/261—0¢1 ¢8
Z—1/18 —6L 98
20°0/16 —88 o1
B 1 1 S C
%
(Do dIN)
SHww/p, dg PRIX
uo:vmam

H*D
HYD

YHDID-¢
YHDOHD

YHPDHD-7

‘HD
H%D
*HD
A
s
I wvmm

-

‘posn sem (*HPON=d-O°H?D) onydsoydoutwAuoyd-y [AWT o

QUIAX SUIXNPoI UI JNO PILLIBD SBM UONOBAI dYJ, 4

O°H®D o
O°H®D g
H®D ¢
‘HD 2
SHD k4
‘H®D G'¢
SH®D ¢
‘H®D S'%
“H'D T
A 1y
auy,

sk ‘HD
0g1 H*D
0L1—0GT YHDI1D-¢
0LT1—06G1 YH*DO'HD-¢
0LT—0GT YHODPHDd
* ‘HD
0L1—0GT ‘H*D
131 ¢HD
GG1—061 H
Do N
‘durag, &zfofoom

H

Kok
O*H*D

SH®D
n~|~¢o
‘H*D
mmwo
‘H°D
SH®D

EGINME R

‘paureiqo sem ouizerodidjAuoydip jo Y16 s«

SANIAITOHdSOHdVZVXO-Z ‘¢ ‘] 40 NO1LvV¥vdTdd ‘g FIav],

‘poureiqo sem proe orurydsoydjduayd jo 9%9¢ 4

‘uonezij[eIsA1oa1 jo judajog ()

PoIED =D ‘punoj=4q

0L 61 9L°C1 GG"L9 0 o . ¢112 S8 Syye ¢r13
il v R mw 0b—3g/68—08 &b HD HD I 002 HD HD
ww”w mﬁ_v..m on ww G/L01—C01 45T *HD SHD ¢ 061081 *HD HD
% e o8 2 oo i "H'DIDY 'HOIDY 1 005081 "H*DIDY "HPDIDd
38 14, AT ww %Mw_wm 28 "HYDOPHD- YH'DO'HD-7 I 081 "HYDO'HD "HPDOPHO-7
16701 638 91" 18 D (suanjor) FET9NET T - PLI9E LT - PLT9E LT - PLI9NELT -
7601 068 ce 18 L 981 —981 ¢L H°DtHD-¢ H*D*HD-¢ 4 081 H°D*HD-¢ H°DPHD-¢
L1l L1572 £9°08 D (IHL) - - - -
96" 11 78°L £2°08 L col—gg1  *08 Ho — HD . e D
N H o) % A p | 1q Do N A
¢ SHuww/p, dg AN i b
% ‘reuy 10 0, dn PPRIX AN NY swy, dws Nmo“z: .
el _ | ov%mwo
jonpoig *HD-OH
ANIZVAAdId QﬂFDFaFmQDmmn—l.Z 52 a0 ZO~F<M<&.MM& .ﬁ mw.uﬂ<«._,,



2966

heated at 200°C for 1 hr, N, N'-diphenylpiperazine
was obtained in a 789, yield.

200°C
CeH;P(OCH,CH,NHCH;); ——

1
/—\ cll) H '
CeHsN  NCoH, + C6H5P< )

N— OH

As shown in the previous paper,?? bis(2-anilino-
ethyl) phenylphosphonite is formed by the reac-
tion of 2, 3-diphenyl-1, 3, 2-oxazaphospholidine
with 2-anilinoethanol. Thus the direct method
for the preparation of piperazines from 1, 3, 2-
oxazaphospholidines and 2-aminoethanols were
attempted.

The reaction of equimolar amounts of 2, 3-
diphenyl-1, 3, 2-oxazaphospholidine and 2-anilino-
ethanol at 210°C for 3 hr resulted in the formation
of N, N'-diphenylpiperazine and phenyl phosphinic
acid in 809, and 369, vyields respectively (Eq.
(2), R=CHs).

O-CH

CGH5P<N |+ HOCH,CH,NHR —
N-CH_
R

1I
[CeHsP(OCH,CH;NHR),] —
— Q H
RN N-R + CgHsP )
N—s OH
Similarly, various N, N'-disubstituted pipera-

zines were prepared and the results are summarized
in Table 1.

It must be noted that when 2, 3-diphenyl-1, 3, 2-
oxazaphospholidine and 2-methylaminoethanol were
heated at 190°C for 3 hr, an unsymmetrical pipera-
zine, N-phenyl-N'-methylpiperazine was obtained
in 259, yield along with N, N'-diphenylpiperazine.

The starting materials, 3-substituted 2-phenyl-
1, 3, 2-oxazaphospholidines were synthesized by
the reaction of bis(diethylamino) phenylphosphine
(IITI) with the corresponding N-substituted 2-
aminoethanol as shown in the following equation

(Eq. (3)). The results are summarized in Table 2.
CeH;P(NEt,), + HOCH,CH,NHR —
11T
06H5P<0—\ + 2Et,NH 3)
N
|
R
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Experimental

Preparation of 2-Phenyl-3-p-methoxyphenyl-
1, 3,2-oxazaphospholidine. A mixture of bis(diethyl-
amino) phenylphosphine (III, 5.04 g, 0.02 mol) and
2-p-anisidinoethanol (3.34 g, 0.02 mol) was heated at
150—170°C for 4 hr. The mixture was distilled to give
2-phenyl-3-p-methoxyphenyl-1, 3, 2 - oxazaphospholidine
(5.00 g, 91.3%, bp 174—178°C/0.1—0.15 mmHg) which
was solidified on standing. Recrystallization from ether
gave mp 41—44°C.

Found: N, 5.15%.
5.13%.

Similarly, several 1,3, 2-oxazaphospholidines were
prepared. The results are summarized in Table 2.

Preparation of N, N'-Diphenylpiperazine. A
mixture of 2, 3-diphenyl-1, 3, 2-oxazaphospholidine
(2.43 g, 0.01 mol) and 2-anilinoethanol (1.37 g, 0.01
mol) was heated at 180°C for 3 hr. Benzene (10 m/)
was added to the mixture and N, N'-diphenylpipera-
zine (1.5 g) was removed by filtration. Aqueous sodium
hydroxide (5%) was added to the filtrate and the
solution was concentrated to give N, N'-diphenylpipera-
zine (0.41g). Total yield of N, N'-diphenylpiperazine
was 80% (1.91g), mp 160—163°C. To the aqueous
layer, concentrated hydrochloric was added and the
solution was concentrated to give phenylphosphinic acid
(36%). Recrystallization from water gave mp 71—
72°C.

Similarly, some N, N'-diarylpiperazine were obtained
as shown in Table 1.

Preparation of NN, N'-Diethylpiperazine. A mix-
ture of 2-phenyl-3-ethyl-1, 3, 2-oxazaphospholidine (2.48
g, 0.0127 mol) and 2-ethylaminoethanol (l.14g,
0.0127 mol) was heated at 200°C: for 1 hr. Ether and
aqueous sodium hydroxide were added to the mixture.
The ether layer was dried and distilled to give N, N'-
diethylpiperadine (0.78 g, 43%, bp 80—83°C/35—40
mmHg, »% 1.4541. Found: C, 67.71; H, 13.00;
N, 19.75%).

Preparation of N-Phenyl-N'-methylpiperazine.
A mixture of 2, 3-diphenyl-1, 3, 2-oxazaphospholidine
(4.6 g, 0.03mol) and 2-methylaminoethanol (2.25g,
0.03 mol) was heated at 180—190°C for 3 hr. Benzene
(10 ml) was added to the mixture and N, N'-diphenyl-
piperazine (0.07 g, mp 160—163°C) was removed by
filtration. Aqueous sodium hydroxide (1.2 g. NaOH
in 10 m/ of H;O) was added to the filtrate. Benzene
layer was dried and distilled to give N-phenyl-N'-
methylpiperazine (1.31g, 25%, bp 100—110°C/4—6
mmHg. Redistillation gave an analytical sample, bp
105—107°C/5 mmHg. Found: GC, 74.23; H, 9.08;
N, 15.419%,). From the residue of the distillation, N, N'-
diphenylpiperazine was obtained (0.16g, mp 160—
163°C).
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