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Rigiospecific N-, N’-Monoalkylation of Ditertiary Diamines
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Abstract — N-Monoalkylations of ditertiary diamines succeed best in nitromethane or ethanol at low
temperature. Unsymmetrical 1,2-diaminoethane, 1,3-diaminopropane and piperazine compounds react se-
lectively under these conditions at the sterically less hindered nitrogen atom.

Keywords (1 1,1-Dimethyl-2-(4-morpholino)ethane, 1,1-Dimethylamino-3-(4-morpholino)propane, 4-(3-Hy-

droxypropyl)-1-methylpiperazine.
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Fig. 1—Synthetic pathway

1,1-Dimethylamino-2- (4-morpholino) ethane

(1)9 & A —1-Amino-2-(4-morpholino) ethane
26.0g(0.2mole)ell ice bath Aell4] 35% <84

formaldehyde 37.7g(0.44mole)# 85% 4 & A4
formic acid'’** 54.1g(1mole)-2 makshHA] 7}
3k & oil batholl4 80CE 1847} reflux A]7]1 3 6
N HCl 36 m/ -5 7}3led pH3 2= 3] AZAZH
o} (64.47g). E3F NaOH £} 40m/E 7}3}o]
pH10 o2 g & ofy}sled 43] benzene 40m! =
FEsla AxAA FRea

453 11.90g(37.6%)

4] # 1 70~74C (12 Torr)

UV AMeoR: 202.3

IR(KBr, cm™) : 2940 (CH,, CH,), 1450(CH,),
1110(C-0O)

'H-NMR(CDCl;) : ¢3.73~3.69(t, 4H,
-O-CH,Xx2), 2.50~2.41 (m, 8H, -N-CH, X 3, -CH,
-N’-), 2.24(s, 6H, -N-CH, X 2)

1,1,1-Trimethylammonium-2-(4-mor-
pholino)ethane-iodide(1a)2] # Md-1,
1-Dimethylamino-2- (4-morpholino) ethane (1)
0.74g (5 mmole)3} methyl iodide 0.71g(5
mmole)< nitromethane 15m/ ol La)A]7A A&

Vol. 34, No. 4, 1990

A 20417t reflux A7 F 87§ 3mlolA T2
77 (1a)& 43t

55 1.40g(93.3%)

% A :.179C

IR(KBr, cm™) : 2980(CH,, CH,), 1480 (CH,),
1110(C-0)

IH-NMR (D,O) : 63.75(t, 4H, -O-CH, X 2), 3.
51(t,2H,-CH,-CH,-),3.17(s,9H, -N'-CH; X 3), 2.
90 (t, 2H, —%—CHz—), 2.61(t, 4H, -N-CH, X 2)

Anal, Caled for CoH, N,OI{m.w. 300.09)

AlArA © C 36.01, H 7.05, N 9.33

HA% :C35.63, H6.84, N 893

1,1,1-Trimethylammonium-2-{4-methylmor-
pholinium)ethane-diiodide (1b)2 8 M—1,
1-Dimethylamino-2- (4-morpholino) ethane (1)
0.74g (5 mmole) % methyl iodide 1.562g (11
mmole)< nitromethane®'® 15m/el] &3]A]A
60CollAl 7A1ZE 7Fd BFAIZ & ARAIIL
methanol 6m/ol AARANA FAAA (1h)E
Rk,

4E-5 1 1.45g(65.6%)

5 A 224C

IR(KBr, cm™: 2960 (CH,, CH,), 1480(CH,),
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1110(C-0) & & 206C
'H-NMR(D,0) : 6 4.16~4.03(m, 8H, IR(KBr, cm™?) : 2960(CH,, CH,), 1450 (CH,),

-N-CH,x3, -CH,-CH,-), 3.75~3.60(m, 4H,
-0-CH,X2), 3.36(s, 3H,-N-CH,), 3.31 (s, 9H, -N’
-CH,;X%3)

Anal, Calcd for C,0H,,N,OI, (m.w. 442.02)

AR 1 C27.17, H 547, N 6.34

¥4 : C26.84, H 5.41, N 5.86

1,1-Dimethylamino-2-(4-methylmor-
pholinium)ethane-chloride(1g)2| # 4 -1,
1-Dimethylamino-2- (4-morpholino) ethane (1)
0.74g(5mmole)®} benzyl bromide'® 0.940g (5.5
mmole)2 nitromethane 15m/ o {37 A&
AN 24417k 71 BRAIT F AR B4
=3 (le) 2 A

UV AMe%nm : 203.4, 256, 261.5, 267.5

IR(KBr, cm™?) : 2960 (CH,, CH,), 1480(CH,),
1110(C-0), 760, 710 (arom.),

'H-NMR(D,0) : 67.66~7.48(m, 5H, arom.),
4.64(s, 2H, benzyl -CH,), 4.29~3.91(m, 6H,
-O-CH, X2, -CH,-N’-), 3.77~3.67(m, 4H,
-N-CH,x2), 3.53~2.98(m, 2H, -N-CH,), 3.15, 3.
09(s, 6H, -N’-CH, X 2)

4348 4% (1e) 2 methyliodide 2.84g (20 mmole)
£ nitromethane 15m/ ol 3471 -?1 60°CollA
24417} ZHA BRAA B3 AA (1d)E 2300

58 1.37g(581%, (1)22F A4

1120(C-0), 770, 730 (arom.).
'H-NMR (D,0) : 6§ 7.65~7.58(m, 5H, arom.)},
4.69(s, 2H, benzyl -CH,), 4.23~4.03(m, 8H,

-N-CH,x3, -CH,-N’-), 3.75~3.62(m, 4H,
-0-CH,X%x2), 3.37(s, 3H, -N-CH,), 3.21 (s, 6H, -\’
-CH;X2)

Anal, Calcd for C,4H2sN,OBrl(m.w. 471.05)

AALX : C 40.78, H 5.99, N 5.95

$492] 1 C 40.43, H 5.75, N 5.55
2P 8- (1d) 0.588g(1.25 mmole)> & 20ml
of &a|A)7]x o] 2w 3rA Column(2kd 7|4

anion exchange II, Fa, Merck, No0.4766, 30g, H,

0)220.2 AFAZ 3 A=AA FA FAEA (le)
S A9} (0.44g). le & abs. ethanol 20m/ o] 8-
#A7]2 Pd/C 5% 300mg2 7}stz H, gas &
hydrogenolysis A1Z ¥ (1f) 47telz pH1l022
g & A=A FA A4EA (1g)S It

55 0.24g(95.6%)

UV AMeOHpm 1 202.2

IR(KBr, cm™*) : 2960 (CH,, CH,), 1450(CH,),

1120(C-0)
*H-NMR(D,0) : 6 4.05~4.03(m, 4H,
-N-CH,x2), 3.60~3.10(m, 6H, -O-CH,X2,

-N-CH,), 3.21(s, 3H, -N-CH,), 2.88~2.84 (m, 2H,
-N’-CH,), 2.34(s, 6H, -N"-CH, X 2)

J. Pharm. Soc. Koreu
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1,1-Dimethylamino-3-(4-morpholino)pro-
pane(2)2] # AM—1-Amino-3-(4-morpholino)
propane 14.4g (0.1 mole)oll ice bath Aell4l 35%
484 formic acid 27.05g(0.5mole) & aHkshd
A 718k & oil batholA 80°CE 24217k reflux Al

713 6N HCl 18m/ & 7}sled pH3 ¢ & F 7=

AlZet, FAAA] AF-Eol 50% NaOH goe
Z pH102Z 3 3 o3A]# 33] benzene 40m!
2 FE3le] ZA2A71 T35

T5E | 14.0g(81.3%)

vl A :123C (33 Torr)

UV A¥enm : 209.5

IR (KBr, cm™) : 2970 (CH,, CH,), 1450(CH,),
1110(C-0)

'H-NMR (DMSO-d;) : 63.73~3.43(t, 4H,
-0-CH,X2), 2.50~2.20 (m, 8H, -N-CH, x 3, -CH,
-N’-),2.13(s, 6H,-N"-CH, %X 2),1.83~1.23(m, 2H,
-CH,-CH,-CH.-)

1,1,1-Trimethylammonium-3-(4-mor-
pholino)propane-iodide(2a)9] # M—1,
1-Dimethylamino-3- (4-morpholino) propane (2)
0.86g (5 mmole)# methyl iodide 0.781g(5.5
mmole)-S nitromethane 15m/ o] $314]74 A&
oA 20417} reflux A17] ¥ A=zAZc}, Ethanol
7Tml 9 ether 1ml/ & ANZAHAA T4 7HA (2a)
.9_ o-]oJ

458 1319(83.3%)
& A TC
IR(KBr, cm™!) : 2970 (CH,, CH,), 1470 (CH,),

Vol 34, No. 4, 1990

1116(C-O)

'"H-NMR (DMSO-ds) : 63.76~3.46(t, 4H,
-0-CH,X2), 3.46~3.20 (m, 2H, -CH,-N’-), 3.13(s,
9H, -N-CH, % 3), 2.53~2.20(m, 6H, -N-CH, X3),
2.20~1.66 (m, 2H, -CH,-CH,-CH,-)

Anal, Calcd for C;oH2sN,OI (m.w. 314.20)

AAkA] 0 C 38.22, H 7.37, N 8.91

HA=1 0 C 3808, H 7.35 N 8.81

1,1,1-Trimethylammonium-3-(4-methylmor-
pholinium ) propane-diiodide(2b)2} # 4—1,
1-Dimethylamino-3- (4-methylmorpholinium)
propane(2) 0.86g(5mmole)¥} methyliodide 2.
84g (20 mmole) nitromethane 15m/ ol £34]
71aL 60CelA  4A7E reflux A7l 3 Ax3E
methanol 70m/ o} 73 (2b) 3}k,

455 2.053g(90.0%)

$ A :279C

IR(KBr, cm™)
1110(C-0)

ITH-NMR (DMSO-d;) : 64.13~3.80(t, 4H,
-O-CH,x2), 3.80~3.40(m, 8H, -N-CH, X3, -CH,
-N’-), 3.30(s, 3H,-N-CH,), 3.20 (s, 9H,-N"-CH, X
3), 2.46~1.93(m, 2H, -CH,-CH,-CH,-)

Anal, Caled for C;;HzN;OI, (m.w. 456.13)

A=) 0 C 28.96, H 5.74, N 6.14

B4z C29.11, H5.76, N 6.15

1-Benzyl-1,1-dimethylammonium)-3-(4-mor-
pholino)propane-bromide(2¢)e # 4-1,

1 2990(CH,, CH,), 1470(CH.,),

1-Dimethylamino-3- (4-morpholino) propane (2)
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2.58g(1.5mmole)3 benzyl bromide 2.565g (1.5
mmole)g nitromethane 15m/ o] £3|A)7]z 0
~4CollA4 24417 reflux X171 & ARAIZHG,
83g).

S AAE 1.6g2 Column(®¥7]4  aluminum
oxide 400g, ethanol/NH, 96/4)2 2elAA 7=

A7l & ether 2mi 2 FAZAA (20)< i},

T5E5 1 1.44g(84.2%)

4 A 125C

IR(KBr, cm™!) : 2980(CH,, CH,), 1490(CH,),
1110(C-0), 720, 700 (arom.).

'H-NMR (DMSO-d,) : 67.63(s, 5H, arom.),
4.66(s, 2H, benzyl CH,), 3.73~346(t, 4H,
-O-CH;X2), 3.46~3.20 (m, 2H, -CH,-N"-), 3.03 (s,
6H, -N"-CH; X 2), 2.63~2.20 (m, 6H,-N-CH, X 3),
2.20~1.73 (m, 2H, -CH,-CH,-CH,-)

Anal, Calcd for C;¢H,,N,OBr (m.w. 343.29)

AAFA] 1 C 55.97, H 7.92, N 8.16

24 1 C5592 H 7.99, N 8.23

1-Benzyl-1,1-dimethylammonium-3-(4-meth-
ylmorpholinium )propane-bromide iodide(2d)2|
g —(2¢) 0.69g(2mmole)s} methyliodide 1.14
g(8mmole)-8- nitromethane 15miel] £314)7|
2 60CoNA 33X reflux A7 & AxzFY
(1.011g), =F2AAE2S methanol 8m/ S}t ether
10m!l oA AAAHAA BAAA (2d)& A%

455 0.882(76.4%)

& A :208C

IR(KBr, cm™) : 2980 (CH,, CH,), 1450 (CH.,),
1110(C-0), 720, 700 (arom.)

'"H-NMR (DMSO-d,) : ¢7.66(s, 5H, arom.),
4.71(s, 2H, benzyl CH,), 4.20~3.80(t, 4H,
-O-CH,X2), 3.80~3.40 (m, 8H, -N-CH, X3, -CH,
-N’-), 3.30(s, 3H,-N-CH;), 3.10 (s, 6H, -N’-CH, X
2), 2.43~2.00 (m, 2H, -CH,-CH,-CH,-)

1,1-Dimethylammonium-3-(4-methylmor-
pholinium)propane-chloride-hydrochloride
(2f)2] #M—(2d) 0.974g(2mmole)S & 20m/
off &AA diziA gole maSx I, Fa,
Merck No.4766 2 2 ]33} t} (2e).

5% 1 0.651g(71.2%, (2)E4-¢ A4

£ A :1229C

"25ml ol &7

UV AMe%Hnm : 214, 256, 261.5, 267.5

IR(KBr, cm~?) : 2980 (CH,, CH,), 1470
(CH,), 1120(C-0), 730, 700 (arom.)
'H-NMR (DMSO-d;) : 67.63(s, 5H, arom.),

4.80(s, 2H, benzyl CH,), 4.20~3.80(t, 4H,
-O-CH,X2), 3.80~3.40(m, 8H, -N-CH, % 3, -CH,
-N’-),3.30(s,3H,-N-CH3;), 3.10 (s, 6H,-N’-CH; X
2), 2.50~2.00(m, 2H, -CH,-CH,-CH,-)

Anal, Calcd for C,,H;,N,OCl, (m.w. 349.33)

A4 ¢ C 58.44, H 8.65, N 8.02

242 C58.10, H 8.63, N 8.00
RS E (2¢) 0.3493g (1 mmole)-g abs. ethanol
% Pd/C 5% 175mg < 7}t
H, gas & hydrogenolysis A17] ok of #hxj2]sla

AZA)7 ethanol 4ml ol MAAAAC}(2f),

458 0.183g(51.4%, (2)24¥ A4b

§ A 252

UV AMe0Mnm . 204.5

IR(KBr, ecm™) : 2980(CH,, CH,), 2650(-N*
-H), 1470(CH.), 1110(C-O)

'H-NMR (D,0) : §4.20~3.80(t, 4H, -O-CH, X
2), 3.73~3.30(m, 8H, -N-CH, X3, -CH,-N, 3.18
(s, 3H, -N-CH,), 2.86(s, 6H, -N’-CH;X2), 2.50
~1.86(m, 2H, -CH,-CH,-CH,-)

Anal, Caled for C,oH,, N,OCl, (m.w. 259.21)

AlAkA) © C 46.33, H 9.33, N 10.80

42 C 46.36, H 9.29, N 10.87

4-(3-Hydroxypropyl)-t,i-dimethylpiper-
azinium-iodide(3a)e] # 4—4-(3-Hydroxy-
propyl) -1-methylpiperazine 0.79g (5 mmole) 3}
methyliodide 0.71g (5 mmole)-% nitromethane
15m/ ol &3 A A-gollA 48417k reflux A2l &
AZARH(1.717g), A3 FAEA
3mlZ A AA (3a)s 2

55 1 1.408g2(93.8%)

4 A :.113C

IR(KBr, cm™) : 3360(0OH), 2940(CH,, CHs),
1470 (CH,)

UV Moty - 902, 217.2

'H-NMR (DMSO-d;) : ¢4.32(s, 1H, -CH,
-OH), 3.48~3.28(m, 6H, -CH,-OH, -N-CH, X 2),
3.13(s, 6H, -N-CH;x2), 2.76~2.59(m, 4H, -N’

< methanol

J. Pharm. Soc. Korea
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’ T T I ’ N
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N~
CH,
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Scheme III

-CH,x2),251~2.38(m, 2H,-N'-CH,), 1.62~1.45
(m, 2H, -CH,-CH,-CH,-)

Anal, Calcd for CoH,; N,OI (m.w. 300.09)

AAA  C 36.01, H 7.05, N 9.33

HA4x) € 3599, H 7.00, N 9.00

4-(3-Hydroxypropyl)-4-methyl-1,1-dimeth-
yvlpiperazinium-diiodide(3b)2ol & M-
(3-Hydroxypropyl)-1-methylpiperazine (3) 0.79
g(5mmole) 2 methyl iodide 2.84g (20 mmole)
% nitromethane 15m/l o] 3147 & 70°ClA
1147F reflux X171 & HA=x3}0] (2.372g) meth-
anol19/% 1, 30m! 2 37A (3b)S I

T-58 1 1.809g(81.8%)

4 A 264TC

IR(KBr, cm™) :
1460 (CH,)

UV AMenm : 202, 218.9

"H-NMR (DMSO-d¢) : 63.77~3.62(m, 4H,
-N-CH,Xx2), 3.56~3.46 (m, 4H, -N"-CH, X 2), 3.43
~3.30(m, 4H, -N’-CH,, -CH,-OH), 3.38(s, 3H,
-N-CH,), 3.35(s, 3H, -N-CH,), 3.26(s, 3H, -N’
-CH;), 2.49(s, 1H, -CH,-OH), 1.97-1.79(m, 2H,
-CH,-CH,-CH,-)

Anal, Calcd for C;0H,4N,OI, (m.w. 442.02)

AAA] 1 C 27.17, H 547, N 6.3

44 1 C27.02, H542, N 6.13

4-(-3-Hydroxypropyl)-1-benzyl-1-meth-
ylpiperazinium-bromide(3¢)2| & M—4-

3450(0OH), 2980(CH,, CHa),

Vol. 34, No. 4, 1990

(-3-Hydroxypropyl)-1-methylpiperazine 0.79g
(5mmole)® benzylbromide 0.85g (5 mmole)&
nitromethane 20 ml of g3zl & 40Tl 10
A7k reflux A171 & &7} 1.5ml 7 =5 55
A7 737 (3e) & AU

-/F‘—E—% 1.494g(91.0%)

& A 167C

IR(KBr, cm™) : 3360(0OH), 2940(CH,, CHj;),
1470(CH,), 770, 710 (arom.).

UV A% nm : 203.2, 256, 261, 268

'H-NMR (DMSO-d;) : 67.69~7.42(m, 5H,
arom.), 4.79 (s, 2H, benzyl CH,), 4.43(s, 1H,-CH,
_OH), 3.59~3.28 (m, 6H, -N-CH, X2, -CH,-OH),
3.00(s, 3H, -N-CHj,), 2.95-2.53 (m, 4H, -N’-CH, X
2), 2.53~238(m, 2H, -N'-CH,), 1.63~1.42(m,
9H, -CH,-CH,-CH,-)

Anal, Calcd for C;sH,sN,OBr

AlAkA] 0 C 5455, H 7.93, N 8.48

#4421 C54.53, H 7.69, N 8.35

4-(3-Hydroxypropyl)-4-methyl-1-meth-
ylpiperazinium-chloride(3f)2] & M —4-
(3-Hydroxypropyl) -1-benzyl-1-methylpiperaz-
inium-bromide (3¢) 0.41g(2.5mmole)® meth-
yliodide 1.42g (10 mmole)-$ nitromethane 20 m/
of £33 F 70CoNA 244172t reflux A1A =3
& nitromethane 9/H,0 1, 15m/dx FAAA
(3d)= d3drt,

455 0.473g(80.5%)
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A4E

&+ A 178C

IR(KBr, cm™)
770, 710 (arom.)

'H-NMR (DMSO-d;) : ¢ 7.72~7.45(m, 5H,
arom.), 4.98(s, 2H, benzyl CH,), 3.75~3.61(m,
4H, -N-CH, X 2), 3.60~3.43(m, 4H, -N’-CH, X 2),
3.43~3.24(t, 2H, -CH,-OH), 3.24 (s, 3H, -N-CH,),
3.15(s, 3H, -N’-CH,), 2.49(s, 1H, -CH,-OH),1.98
~1.76 (m, 2H, -CH,-CH,-CH,-)

HES- AR 0.471g(1mmole) S & 10mi o €34
7] ¥ $o]¥ w353 Column(anion exchange
II, Fa, Merck 4766, &)ol Satl7l % AzA]
71(0.325g) A A& 4-(3-Hydroxypropyl)
-4-methyl-1-methyl piperazinium-dichloride
(Be)E & ¥ s}4H3l4 abs. ethanol 10m/ ol
€:A A PA/C5% 100mg % H, gasZ
hydrogenolysis A|17] ¥ o{#}slx Azslo] A
amorph (3f) 0.251g S %t}

qR-A4E 0.251gS F 2m/ ol 814171 2N
NaOH 3m/ 2 pH10°o& 7AxA)#cH(3f). Eth-
anol Tm/ ol gaX|A g7 Azsled g2 14
(g)E <t

T5E | 1.8161g(89.4%)

% A :170C

UV AMe%"nm : 202

IR(KBr, cm?) : 3420(0OH), 2940(CH,, CH,),
1450 (CH,)

'H-NMR (DMSO-d;) : 63.75~3.30 (m, 8H, -N’
-CH, X3, -CH,-OH), 3.05(s, 3H, -N’-CH,), 2.68
~252(m, 4H, -N-CH,Xx2),2.49(s, 1H, -CH,
-OH), 2.28(s, 3H, -N-CH,), 1.94~1.76(m, 2H,
-CH,-CH,-CH,-)

: 3360(OH), 2940(CH,, CH,),

2= o aF

1,1-Dimethylamino-2-(4-morpholino)ethane
(1), 1,1-Dimethylamino-3-(4-morpholino)pro-
pane(2) % 4-(3-Hydroxypropyl)-1-meth-
ylpiperazine(3)2] mono I dialkyl 3f ©IS—
(1), (2) & (3)9 33rEel monoalkyl 3 HFS-2
Scheme 1, 2049} 7ol nitromethane ollA] @&}
9] methyliodide ¢} 4241 N-monoalky! 3} =k

SAXE (1a), (2a), (3a)7F 247 A=l o 3
2] methyliodide ¢ 2.t} 748k 9F&-=79] 60°C
o4& N,N’-dialkyl 3(1b, 2b, 3b) 335l A
Ak, mono- % dkalkyl 8 =22 meth-
yliodide ) mole o} wkg-ews} wkg AR F
T YeE & 4 U SAAER NMR, 94
Aol o3l st
1,1-Dimethylamino-2-(4-morpholino)ethane

(1), 1,1-Dimethylamino-3-(4-morpholino)pro-
pane(2) % 4-(3-Hydroxypropyl)-1-meth-
ylpiperazine(3)9-l N’-monoakyl 3} 28— (1),
(2) J (3)9) 3H3tEe] N’-monoalkyl 3 &=
Scheme 1, 29} 7] nitromethane oA -4
} 335712 ko] benzylbromide 5 AH&-3}od
(lc)oﬂ/ﬂ 0~4°C (2¢) = 40°C (3c)ollM kg
_‘,}ak,] methyliodide & ¥4 73k uk-3-
sted 60°CollA (1d, 2d), 70°ColA (3d)5
°é‘}i"/}.
the 23578 AAXA77] Y4 A anion
exchange & #l23led bromide, iodide & chlo-
ride 2 = 3k4]7] % (le, 2e, 3e) hydrogenolysis
A7) 3L (11, 2f, 3f) ¢7te] A2E dled N’-mono-
alkyl 3} 33 (1g, 3g)< Ad3dch 48 AY=F
vl ZAgt whgEAellA #Azke]  methyliodide
2 475 =9% W 294 == benzyl 719 A
g AA=HE AL & 4 ¢l9ler, hydrogenolysis
A7 o) 25712 234]7] benzyl 7|at AA= e
™ o} 2le] molecule & 742 kx| eigkot,
A= Mg =+ UV, IR, NMR,
Aol <3} gelsigict,

2> o 2o
_l\‘r_pr\“ o 2

o~

A4t

2 B

Basicity 1} steric hindrance 7=+ unsym-
metric tertiary diamine 3329l 1,1-dimeth-
ylamino-2- (4-morpholino) ethane, 1,1-dimeth-
ylamino-3- (4-morpholino) propane % 4-(3-hy-
droxypropyl)-2-methylpiperazine o] =4 &=}
ol nitromethane ol4 methyliodide #--A1A A
@A o2 N-monoquarter (1a, 2a, 3a) @ N’-mo-
noquarter (1g, 2f, 3f) & 27 A stgicth
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