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SYNTHETIC COMMUNICATIONS, 30(20), 3677-3684 (2000) 

SYNTHESIS OF A NOVEL, TYPE OF AROMATIC DIAMINES 
C0NTAJ"G BOTH OXYGEN AND NITROGEN DONORS 

Minghu Wu' 

Department of Chemistry, Xianning N o d  College, Xianning 437005, China 

Abstract: A novel type of aromatic diamines (20 - 28) containing both oxygen and ni- 
trogen donors were synthesized by Raney nickel-catalyzed hydrazine or amalgamated a- 
luminum reduction of the corresponding nitro-compounds (3.12 - 19), which were pre- 
pared by condensation of N-substituted nitrogen mustards (4 - 11) with 2-nitrophenol 
in the presence of potassium carbonate in DMF at 80 "c for 6 h. 

It is important to have simple and inexpensive methods to prepare diamine starting 

materials for the cyclization portion of the sequence to form azacrown compounds and 

macrocyclic Schiff bases, which are precursors of macrocyclic polyamines. A reduction 

process has been used to prepare aromatic diamines from nitro- and azide-containing 

ethers.The preparation of an aromatic diamine using known methods was reported by 

Glinka, who treated an aromatic nitro halide with h e x a m e t h y l e n e t e t n e  followed by 

hydrolysis to give an aromatic nitro amine . The nitro amine was reduced to the diamine 

Scheme 1. 

To whom correspondence should be addressed. 
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3678 wu 

after tosylation to block the original amine group'(Scheme 1 . ) .  A palladium-catalyzed 

hydrazine or amalgamated aluminum reduction of some bis-nitro aromatic compounds 

appears to be a good method for the preparation of dianiline-substituted ether com- 

po~nds*-~(Scheme 2.) .  

scheme 2. 

We report here the synthesis of a novel type of bis-aminmmatic ethers containing 

nitrogen and oxygen donors (20 - 28). Detosylation of compound (1) using 33%HBr- 

HAc followed by h e y  nickel-catalyzed hydrazine or amalgamated aluminum reduction 

gave 1,5-bis(Zaminophenoxy)3-azapentane (20). Condensation of N-substituted ni- 

trogen mustards with 2-nitrophenol in the presence of potassium carbonate in DMF at 80 

C for 6 h aEorded 3-substituted 1,5-bis(Z~trophenoxy)-3-azapentanes (12 - 19), 

which were converted to the corresponding diamines (20 - 28) by reduction using 

Raney nickel-catalyzed hydrazine or amalgamated aluminum (Scheme 3. ) . 

T s  H 

1 2 

H 

3 aN@ t 

OH 
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12 - 19 4-11 
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NOVEL TYPE OF AROMATIC DIAMINES 3679 

Recently,attention has been given to the prepation of this type of diamines and 

synthesis of novel macrocycles utilizing them. We employed the above-mentioned di- 

amines to synthesize macmcyclic ScW bases bearing pandent m’. 

Experimental 

Melting points were determined on the microscope melting point apparatus and uncor- 

rected. IR spectra were recorded on an SP 3-100 infrared spectrometer. ‘H NMR spectra 

were obtained on a Vaxian XL200 (200MHz) NMR spectrometer using Tus as intemal 

standard,CDC& as a solvent. Mass spectra were carried out on a VG analytical ZAB - 
3F - HFHF three-sector tandem mass spectmmeter of BEB p m e h y .  Elemental analy- 

ses were run on a Perkin-Elmer 204 elemental analyser. 

3-Toeyl-l,5-bis(2-nitrophenoxy)-3-ezapentane (1) was p r e p a d  according to the 

literature6, yield 71 %,bp 131 - 132 OC.N,N-bis(2-chcloroethyl) amines (4 - 11) 

were prepared by the method of Wu Chengtai et id’. Aluminum amalgam was prepared 

by the method described in the reference*. 

D
ow

nl
oa

de
d 

by
 [

T
he

 U
C

 I
rv

in
e 

L
ib

ra
ri

es
] 

at
 1

7:
34

 3
0 

O
ct

ob
er

 2
01

4 



3680 wu 

SY&&.S of 1,5-bk(2-nitropheoxy)-3-azapentane hydrobromide (2) 

3-Tosyl-l,5-bis(2-nitrophenoxy)-3-azapentane (1) (50 g,O. 1 mol) and phenol 

(47 g ,O .5 mol) were placed in a loo0 mL three-necked flask. A solution of HBr-HAc 

(33 % ,400 mL) was added to the mixture, which was stirred under nitrogen. The solid 

was dissolved over a period of 30 min . The mixture was stirred under 'reflux for 55 h. 

'Ihe solvent was removed by distillation. Dry toluene (80 mL) was added to the result- 

ing residue and co-distilled to remove the trace acetic acid. Methylene chloride (100 

mL) was added to the resulting brown residue.The mixture was stirred and filtered by 

suction. The crude product was recrystallized from ethanol ( lux) mL) to produce light 

yellavneedlecxystals29.4g,yield68.7 %,bp 170-171 T. 
Synthe~is Of 1 , 5 - b 6 ( 2 - n i a o p h e n o x y ) - 3 - ~ ~  (3) 

To a solution of 1,5-bis(2-nitmphenoxy)-3-azapentane hydrobromide (2) in DMF 

was added crushed potassium carbonate. The mixture was stirred for 2 h at room temper- 

ature, and poured into ice-water . A light yellow precipitate formed at once and was sep- 

arated,yield97 %,bp60-61  T. 
Synthesis of 3-aUyl-1,5-bis(2-niaophenoxy)-3-aulpentane (12) as a typiCcJpr0- 

cedure for prepamtion of 3-Substiftcted 1.5-bis ( 2-dmphenoq ) -3-azapentanes 

(13 - 19) 

2-Nitrophenol (9.8 g,O.O7 mol) ,DMF (50 mL) and anhydrous potassium CBT- 

bonate (9 g) was placed in a h e n e c k e d  flask and stirred for 30 min at 80 C .A  so- 

lution of N,N-bis(2-chloroethyl) allylamine (6 .3  g,0.035 mol) in DMF (10 d). 

Stirring was continued for 6 h at the same temperatuxt? . After cooling, the reaction mix- 

ture was poured into a solution of sodium hydroxide ( 1 moVL, 800 mL) , and stood in a 

referigerator to fonn a precipitate which was subsquently crushed and washed with 

ethanol. After drylng over PzOs in vacuo ,9.5 g of pure product was obtained, yield 70 

%,bp48-49  T. 

The reaction work-up of nitro-compounds (13 - 19) is described below. 
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NOVEL TYPE OF AROMATIC DIAMINES 3681 

The reaction mixture was poured into aqueous sodium hydroxide .The lower oganic 

layer was separated. Water ( 160 d) and methylene chloride ( 100 mL) was added to 

the separated lower organic layer. The organic layer , which was separated and dried 

over anhydrous magnesium sulfate, was evaporated to remove the solvent, The resulting 

residue was p d i e d  by column chromatography on silica-gel using methylene chloride 

as an eluent to give yellow oily product. 

Raney nickelcatalyzed hydrazine reduction of 1 ,5 - bis ( 2-niftophenoxy ) - 3 - w e n -  

tane (3) to 1,5-bis(2-ominophenox)-3-aurpentane (20) as (I rypiealpmedzue 

for convetswn of nifto-compounds ( 12 - 19)  to Mlino-compoun& ( 21 - 28)  

( Method A ) 

To a solution of 1,5-bis(2-nitrophenoxy)-3-azapentane (3)(5.0 g.0.014 ml) in 

anhydrous ethanol (150 mL) was added Raney nickel (0.25 g) .The reaction mixture 

was stirred under reflux and in a nitrogen atmosphere. Hydtazine hydrate (85 % , 10 

mL) was added dropwise to the suspension. stirring was continued until the color of the 

solution changed from yellow to colorless and hydrogen no longer forrned. After cooling, 

the reaction mixture was filtered under nitrogen. The filtrate was evaporated to give a 

colorless oil which tuned to a solid when refrigerated. The crude product was recrystal- 

lized from benzene to produce white needle crystals of the product, yield 85 % , bp 70 - 
71 “c. 

Amalgamated aluminum reduction of 3 -aUyl- 1 , 5  - bis ( 2-niftophenary ) - 3 -ampen- 

tune ( 1 2 )  to 3 - a U y l - 1 , 5 - b i s ( 2 - M l i n o p ~ ~ ) - 3 - ~ ~  ( 2 1 )  as a typical 

procedure for conversion of nitro-compoundF ( 3 , 1 3  - 1 9 )  to amino-compoundr 

(U) ,22-28)(MethodB)  

Water (50 mL) , aluminum amalgam (5.0 g) and 3-allyl-1.5-bis (Znitrophe- 

noxy)-3-azapentane (12 ) (5 .8  g,0.015 mol) were placed in a three-necked 5ask un- 

der nitrogen.The reaction mixture was stirred in a cool water bath for 30 min and then 
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22 

23 

wu 

GHmNjG 69.70(69.92) 8.70(8.53) 11.9Nl2.24) 87/81 

GHaNjq 70.22(70.54) 8.M8.76) ll.sO(11.76) 89/86 

stirred under ~ f l w  until the aluminum disappeared. The reaction work-up was similar 

to the method A,yield 82 % ,mp 55 - 56 T. 
Results and discusdon 

All the nitro-compounds (3,12 - 19) and all the amino-compwnds (20 - 28) 

were identified by elemental analysis and 'H NMR spectra (Table 1 . and Table 2. ) . 
Moreover,all the nitro-compounds and amino-compounds were analysed by MS spectra 

(Table 1 .  ) . 

Table 1. Data of elemental analysis and MS spectra 
ofNtro-~ampounde(3,l2-19) endeminO-m+ (20-28) 

14 GHnNjQ 60.50(60.70) 6.12(6.08) 9.87(10.12) 74 

IS c,,H&.o, s .M(s6.28)  s.fl(5.73) io.n(l0.n) n 
16 ClpH&O, S7.30(57.26) 6.27(6.59 9.75(lO.m) 71 

'416, '417 . 

'404.b4QS 

"344 

358 

' [ M - l ] + .  b[MI'. " [ M + l ] + .  
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NOVEL TYPE OF AROMATIC DIAMINES 3683 
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Table 2 .  Data of I NMR spectra 
of nitm-compounds (3,12 - 19) and amino-compounds (20 - 28) 

'H N M R ( & w , ~ J , ~ M S )  

2.05( lH.s,NH) ;3.16[4H, t,N(CHJl];4.22(4H, t ,  CH10);6.%- 7.84(8H,m,umrstic) 

3.07[4H, t, N(m)1];3.31,3.35(2H.d, NCBCH m);4.18(4H, t.CHlO);S. 11 5.25 
(2H,m, = CHa);5.75 - 5.92(1H,m,CH) ;7.01- 7.81(8H,m.Mmatio) 
0.83(3H,t,CHJ);l.18 - 1 . 4 4 ( 4 H , m , C ~ C & C H j ) ; 2 . 5 9 ( 2 H , t , N ~ l ) ; 2 . 9 8 [ 4 H , t , N  
(CH1)1114.l2(4H, t. CqO) ;6.88 - 7.74(8H. m, anmutic) 
0.83(3H, 1, CH, ) ; 1.20 - 1.48 (6H, m, C&ElCH&H,) ; 2.63 (2H, t, N W  ) ; 3.04 [ 4H. t, N 
( CHl),] ;4,16(4H, t , CHlO) 16.93 - 7.80(8H. m , amnatic) 

(4H. t . m O )  ;6.89 - 7.76(8H, m.amnatic) 

1.14(3HI t . CH3) ;2.91(2H, t , NCHJ ;3. 13[4HI t , N( CHl )11 ; 3.40 - 3.55(4H. m, C H H , ~  ) ; 
4.17(4H, t , CHzO) ;6.92 - 7.88(8H.m, amnatic) 

0.85(3H, t. CHJ); 1.24 - 1.52 (4H, m, CHZCH~CHJ); 2.91 (2H, t, N a ) ;  3.13 [4H, t. N 

2.88(2H, t,NCHl) ; 3.10[ 4H. t. N ( CH1)1] ; 3.27 (JH, 8 .  a) ; 3.45(2H, t. CH5OCH3 ) i 4.15 

CHa WHKHzO) ;4. W4H. t , CHaO) ;6.93 - 7.80(8H. m, smnat;c) 

0.82(3H,t,CHJ);1.20 - 1 . 5 1 ( 4 H , m , C ~ C l & C H 3 ) ; 2 . 9 0 ( 2 H , t , N C H , ) ; 3 . 1 0 [ 4 H , t , N  
(CH1)l 1 ;3,27(2H, t, oC&XI&HJ ;3.40 - 3.57(6H. m, C&OCHZC&O) ;4.14(4H, t, -0) ; 
6.89 - 7.75(8H. m, d c )  
2. U( lH, s, NH) ;3.15[4H, t, N ( CH1)1] ; 3.28(4H, II I NHa ; 4. D(4H 8 t 9 CHlO) ; 6.67 - 7.28 
(EHmamnatic)  

29( 2H. m. = CH1) ;5.86 - 6.00 ( lH, m, CH) ;6.69 - 7. U(8H. m, d c )  
0.91(3H, 1, a) ; 1.30 - 1.50 (4H. m, C & ~ & ~ I J )  ; 2.64 (2H. t, NCHa) ; 3.00 [4H. t, N 
(CHl)ll;3.51(4H,s,~a);4.08(4H.t,WO) ;6.66-6.8t(EH,m,M) 
0.90(3H.1, CH,) ; 1. Y - 1.56 (6H, m. (X-&C€&t&Xj) ; 2.64(2H. 1, N W )  ; 3.0014H. 1. N 
( CH1)11;3.78(4H, 8 ,  NHa) ;4.08(4H. t, CHlO) ;6.65 - 6.84(8H, m, d c )  

3.36[4H, t , N( Cq)J ;3.58(2H,d, NC&CH) ;3.84(4H,~.NH~) ;4.10(4H, t, CH10) i5.16 - 5. 

2.90(2H, t , NCHl) ; 3.07 [4H. t , N ( CHl)*] ; 3.33 (3H. O ,  CHj ) ; 3.48 (2H, t, Cl&OCHj) ; 4.16 
(4H. t, CHIO) ;3.58(48,11. NHa ) ;4.09(4H, t, CHaO) ;6.64 - 6. 83(EH. m. Mmrtic) 

1.18( 3H, t , CH,) ;2.90(2H, t, NCHJ ;3.07[ 4H. t , N( (&)a] ;3.35 - 3.74(4H, m, CHlOCHZ) ; 
3 .83( 4H. m, NHJ ;4.09(4H, I, CHaO) ;6.@ - 7.87(8H, m, d c )  
0.91(3H, t, CHJ); 1. 30 - 1. S8 (4H. m, CH,C&CH>) ; 2.91 (2H. t, NCHl); 3.08 [4H, t, N 
(CHa),] ;3.42(28, t, oC&WCHl) ;3.56(2H9 1, OCHJXaN) ;3 .80(4H.a,NH1);4. 17(4H. t, 
CHaO) ;6.64 - 6.84(8H. m, uanatic) 
2.91 (2H, I. NCq); 3.06 [4H, I, N ( CHa)2]; 3. 34 (3H, 8 .  CHJ); 3.49 - 3.58 (6H, m. 
CHlOCHaCHlO) ;3.60(4H.s,NHJ ;4.08(4H, t,CHaO) ;6.66 - 6.80(8H, m , d )  

0.91(3H, t, CH3) ; 1.27 - 1.60 (4H, m, C&C&CHj); 2.92 (2H, t,  NCHa); 3.07 [4H, 1. N 
(CH2)*] ;3.44(2H, ~ . O C H _ I C H ~ C ~ ) ; ~ . N  - 3.n(6H. m, CH~OCHzCHiO) ;3.82(4H. I. NHl) ; 
4.09(4H, t , CqO) ;6.63 - 6.81(8H, m,ammatic) 
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3684 wu 

1.5-Bis(2-nitrophenoxy)-3-azapentane (3) was prepared by detosylation of the 

componding N-tosyleubetituted compound instead of reaction of nitrogen mustard with 

2-nitrophenol. Here a simplification of the former reaction was considered. 3-suhStituted 

1,5-bis(2-nitmphenoxy)-3-a~apentanes (12 - 19) were prepared by condensation of 

the corresponding N-substituted nitrogen mustards (4 - 11) with 2-nitrophenol rather 

than by substitution reaction of 1, 5-bis (2-nitrophenoxy)-3-azapentane (3 ) and 

halides, because the yield of the former reaction was higher. 

Either h e y  nickel-catalyzed hydrazine or amelgamated aluminum reduction of 

nitro-compounds to amino-compounds was efficient. These ammatic diamines are subject 

to oxidization when they are exposed to air. The obtained Blomatic diamines by the 

above-mentioned p d m  met the standard of purity required for the next reaction 

without needing further purification. 
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