
. _  -~ -- - - 

Table I. Characterization of Erfarr of 2,5~5ls(trlchlsromothyl).N.( 1 =hydrexy~2,2,2~trIchlorortkyl)=4~lmlno~l r 3 d l o ~ ~ I ~ ~ e  
e-fo-R 

Compound 
No, 
1 
2 
3 
4 
5 
6 
7 
0 
9 

R 
CICHI- 
C A -  
n - c a i  
Cl(CH>)Z- 
2-ClCsHI- 
4-ClC&- 
CaHsS 
n-CIHiS 
CsHiS 

M J . ,  
C" 

134-38 
164-56 
103-07 

136-38 

137-40 
106-07 
142-44 

m a 4  

1 ~ 2 - 5 8  

Yield, 
70 
47 
60 
61 
33 
70 
71; 
36 
31 
96 

" Melting points for analytical samples. Yields for ance OF twice reoryatalliaed prsducte, Calcd, for aulf'ur, 8,7B: found, 5,58. Calod. 
for sulfur, 5.61; found, 6.46. 'Cwlcd. for sulfur, b.30: found, 5.10, 

- . -. - .  - .  - .  _ _  - _ _ _ _ ~ -  - 

melting points were determined in capillary tubes with 
a Mal-Temp capillary melting point apparatus, 

Oeneral Procedure, To a well stirred solution of 2Q,Q grama 
(0,043 mo1e)of 2,6-bis(trichloromethyl) dV- (l=hydroxy-2,2,2- 
trichloroethyl)-4=imino.1,S-dioxolane (2, 3, 6) and 16 ml, 
of  pyridine in 125 ml. o f  toluene a t  B'C, (ice bath), an 
acyl halide (0.0~50 mole) was added dropwise, The reaction 
mixture was allowad to warm to  room temperature, After 
stirring for 2 l4 to 6 hours a t  roam temperature, the rewation 
mixture W ~ R  poured into 280 ml, af cold water, The toluene 
layer was separated, washed with an additional 260 ml, 
of  water, and dried over anhydrous magnesium sulfate. 
The drying agent wws removed by filtration, and the flltrate 
was evaporated. The resulting eolid residue was recryatal- 
lized from ethanol. 
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Synthesis Qf Certain Polyalkyl Quinolines and 

1 , I  OmPhenanthrolines 

K. C. JOHN and FRANCIS H. CASE 
Chemistry Department, Temple University, Philadelphia, Pa,, 191 22 

The preparetlon of 2,9=dlethyl~4,7~dlmethyl~ and of 2,3,8,9,~dlcytlohexeno~4,7,dl~ 
methyl~l,l0=phenanthrollnec and of 3,6,8~trlmethyl-, 2~ethyl~3,6,8~trlmethyl~, and 
3-ethyl-6,8~dlmethyl.2.n.propylqulnollne~ 18 dewrlbed, 

ATTEMPTS were made to synthesize 1,lO-phenanthro- 
lines substituted in the 2,%positians by ethyl or @=propyl 
groups for possible use in chelating Cu(I ) .  For this purpoie 
modified Skraup (1) reactions were carried out using the 
fallowing a ,&unsaturated aldehydes or ketones in preaenee 
of  o-nitroaniline: S-methyl-O-pentenal(2) 2-ethyl-2-hexenal 
(21, 3-hepten-2-one (31, 3-hexsn-2-one ( 4 ) ,  and 1-acetyl. 
cyclohexene (5). Only in the two laat mentioned ease8 wai 
the reaction successful. Reduction of  the reiulting 8-nitro- 
quinoline to the amine followed by a second Skraup reaction 
using the lame reagent produced the desired substituted 
1,lO-phenanthrolinss, 2,9-diethyl-4,7-dimethyl- (I) and 
2,3,8,9-dicyclohexano-4,7-dimethyl-1,~O-~h~nanthroline ( I f ) ,  

I I 

' A  U 

Uae of 8.rrminoquinoline in a Skrrrup reaction with 
1-acetylcyslohexene yielded 2,3-cyc1~hexeno=4-m~thyl~l,l0. 
phenanthrsline. 

In the case of 3=hepten4=one, although it could not be 
caused to react with a-nitroaniline, it did yield the expected 
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4,6-dimethyl-2-n~propyl-8~nitroquinoline when treated with 
4-methyl-2-nitroaniline- This was reduced to the amine, 
but no phenanthroline could be obtained on subsequent 
treatment with the unsaturated ketone, 

New polyalkyl quinolines (Table I) were obtained by 
treating 2,4-dimethylaniline in gkraup reactions with M- 

methylacrolein, 2-methyl-2=pentenal, and 2-ethyl-2-hexenaL 

EXPERIMENTAL 

General Proerdurr for the Synthesis of Polyalkyl. and 
6-Nitropolyalkylquinolines. A stirred mixture of 0 , l  mole of  
the appropriate aniline or a-nitroaniline, 0-2 mole of arsenic 
acid, and 100 ml, of  86% phosphoric acid was heated to 
100°C. and treated with 0,2 mole of the a,B-unsaturated 
aldehyde or ketone, keeping the temperature below 120. C,  
After the addition was complete, the temperature was main- 

tained a t  120°C- for a period of 2 hours. The reaction 
mixture was then cooled, poured on ice, and made alkaline 
with cancentrated potassium hydroxide solution. The resi- 
due waa Altered from the solution, and both the solution 
and residue were extracted with hot benzene. The benzene 
was removed by distillation, and the residue was further 
purifled by crystallization from a suitable solvent in the 
case of solids or by distillation followed by chromatographic 
methods in the case of liquids (Tables I and IT). 

Proparation at 8~Arninoqulnolinos, T o  a stirred solution 
of 9,4 mole of stannous chloride dihydrate (SnC11.2HaO) 
in 400 ml, of concentrated hydrochloric acid cooled to  100 
wa8 added 0,l  mole of the appropriate 8-nitroquinoline 
dissolved in 120 ml, of  concentrated hydrochloric acid. After 
the addition was completed, the mixture was stirred at 
lO"C, for 1 hour and then slowly brought to  room tem- 
perature. I t  wa8 then made alkaline with 40% sodium hy- 

Table I. Palyslkyl Quinalinss 
Analvsee 

1st Component 2nd Yield, Calcd,, V/o Found," % 

Quinoline Ani 1 in e Component M.P,/B,P,,  'C ,  YO C H C H 
3,6,8-Trimethyl- 2,4-Dimethyl- .-Methyl io6-ioeb 24 84,17 7,65 84.57 7.81 

acrolein a t  0,S mm. 
2-Ethyl-3,6,8- 2,4-Dimethyl- 2-Methyl-2- 61-62~ 9 84,37 a,eo 84.35 8.47 

3-Eth~l-6,8-dimethyl- 2,4-Dimethyl- 2-Wthyl-2- 130-18Kd 6 84.53 9,31 84.24 9.17 
trimethyl- pentenal 

2-n-propyl- hexenal a t  0,5 mm, 
Microanalysee were done by Micro-Tech Laboratorwe, Inc,, skokie, 111. 'Analytical nample was prepared by V.P.C. u%ing 1 0 7 ~  Apiezon 

L on Chromoaorb 80/80 a t  230-235" C, Recrystalliaed Ram methanol. Analytical aample wan prepared by adaorptian chromatography 
using an alumina column and petroleum ether a8 eluent, 

Table 1 1 %  8=Nltrequinelines 
Analvaee 

1st Companent 2nd Yield, Calcd,, % Found, % 
8-NitroQuinoline Aniline Component MP,, OC, o/c C H C H 

4,B-Dimethyl-2-n- 4-Mathyl- 8-Hepten-2-one 91-9gR 31 m.83 B,BO 6 8 ~ 9  6.45 

2,3-Cyclohoxeno-4- &Nitro- I-ACetylcyclo- 173-174b 7 e ~ , 4 i  s,aa e9.m 6.03 

2-Ethyl-4-methyl- 2-Nitro- 3-Hexen-%one e8-eg4 25 66,66 5,69 86,92 6.57 

PPQPY1- 2-nitro- 

methyl- hexene 
' Crystallized f h m  petroleum ether, * RecrYstalliaed fPom methanol. 

Table Ill. 8-Aminoquinollnrs 

Infrared Calcd., $0 Yield, ._ ~ 

8- Aminoquholine M,P,/B,P,,  o c ,  Yo C H C H P ,  NHa 
2-Ethyl-4-methyl- 08' 77 '1738 7.68 77,(30 7,e4 2.90; 3.02 
4,8-DimethyI-2-n-propyl- 140-149 at 9,B mm, 81 78,40 0,47 78,4e 8,154 2.89; 2.99 
2,3-Cyclohexeno-4-methyl- €23" 72 79.21 7.80 78.74 7,67 2.87; 2.96 

Anal yaes 
- 

Found, 7a 
~~ 

CryetaUized &om petroleum ether, 

Table IV, 1 ,lO-Phenanthrolines 
Analyges 

Calod,, % Found, 70 
-~ 

lat Component 2nd Yield, ~ 

lJ0-Phenanthroline Qulnoline Component M,P,, C, 70 C H c H 

2,3-Cyclohexeno-4- 8-Amino- I-Acetylcyclo- 140-141' 7 82.25 6,45 82.20 6.28 

2,9-Diethyl-4,7- 8-Amino-2=ethyl- 3-Hexen-2-one 84,5' 33 79.08 7.74 79,51 7.64 
dimethyLn 4cmeth yl- 

methyl- kexene 

4,T-dimethyl hexano-4-methyl- hexene 
2,3,8,0-Dicyoloh~xsno- 8~Amino-2,9=eyclo- 1-Acetylcyelo- 260' (dee,) 12 78.01 7-88 78.61 7.51 

'The analysin i s  for the hemihydrate, C18Ha~Np, MHIO: infrared spectrum showa absorption at  3-00 microns (NH) wnd 2.88 microns 
(OH). 'Crystallized from petroleum ether, 'Purified by elution with benzene-petroleum ether from an alumina column and further 
crystallizsrtion from the same solvent, 
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droxide, ice being added to keep the temperature below 
20" C. The resulting precipitate was dissolved in ether and 
the ethereal solution dried over anhydrous sodium sulfate. 
After removal of the ether, the residue, if solid, was crystal- 
lized from petroleum ether or purified by fractional distilla- 
tion a t  reduced pressure (Table 111), if liquid. 

Preparation of 1,lO-Phenanthrolines. T o  a well-stirred 
mixture of 0.1 mole of the appropriate 8-aminoquinoline, 
18 ml. of 8070 arsenic acid, and 100 ml. of 87% phosphoric 
acid heated to 100°C., 0.2 mole of the a,p-unsaturated 
ketone was slowly added. Stirring was continued for 3 
hours while the temperature was slowly raised to 130" C. 
The mixture was cooled, made alkaline with concentrated 
potassium hydroxide and the resulting precipitate removed 

by filtration. The filtrate and residue were extracted with 
hot benzene. After removal of benzene, the product was 
purified by crystallization from a suitable solvent (Table 
IV).  
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1,3-Bis( o-hydroxybenzyl) -2-Su bstitu ted I m idazolidines 
DANIEL A. SCOLA' and HAROLD R. DiPlETRO 
Boston Laboratories, Monsanto Research Corp., Everett, Mass. 021 49 

Several 1,3-bis(o-hydroxybenzyl)-2-substituted imidazolidines were synthesized and 
characterized. Yields, melting points, and elemental analyses are reported for the 
new compounds. 

U S I N G  T H E  PROCEDURE of Billman and Dorman 
(1 )  several 1,3-bis(o-hydroxybenzyl)-2-substituted imid- 
azolidines were synthesized and tested for herbicidal activity. 

k.&cM~hlhCH&Hp"C% 

Ot- 3, 4. OP 

( 9 )  

A 

c *  

Table I summarizes yields, melting points, and elemental 
analyses of compounds prepared. A list of characteristic 
infrared absorption bands is shown in Table 11. The infrared 
spectrum of each compound was consistent with the desired 
structure. 

EXPERIMENTAL 

N,N'-Bis(o-hydroxybenzy1)ethylenediamine was obtained 
from the Dow Chemical Co. Other reactants were also 
obtained comercially and used without further purification. 
Melting points were taken on a Hershberg melting point 
apparatus and are uncorrected. Infrared spectra were 
recorded on a Perkin-Elmer Model 21  spectrophotometer 
using potassium bromide as a matrix. 

T o  a hot solution of N,N'-bis(o-hydroxybenzy1)ethyl- 
enediamine (0.1 mole) in 500 ml. of methanol was added 
0.1 mole of the aldehyde dissolved in a minimum amount of 
methanol. The reaction mixture was refluxed for 1 hour 

Table I. 1,3-Bis(o-hydroxybenzyl)-2-substituted lmidazolidines 
,A 1- A 
y - c . ' 2 - - L v u  --Cr, , 

I a G 
CF c.c 

Analyses Compound 'C M.P., 
KO. Compound R Yield OC. 5 C  % H  % C l  % N  

1,3-Bis(o-hydroxybenzyl)-2-(a-methy-l0- C6H'Ch 7- 80 115-16" Calcd. 78.0 7.1 . . . 7.0 1 
styryl) imidazolidine Found 78.0 6.9 7.1 

2 1,3-Bis(o-hydroxybenzyl)-2-p-chloro- C I  0 85 155-56' Calcd. 70.0 5.9 9.0 7.1 
phen ylimidazolidine Cl  - Found 70.0 5.8 8.9 7.1 

88 106-07" Calcd. 64.3 5.2 16.5 6.5 
Found 64.5 5.3 16.5 6.8 

3 2-(3,4-DichlorophenyI) -1,3-bis(o- 
hydroxybenzyl) imidazolidine 

4 1,3-Bis(o-hydroxybenzyl) -2-m-iodo- 0 87 138-39O Calcd. 56.8' 4.8 . . . 5.8 
phenylimidazolidine Found 57.0 4.8 5.7 

\ C - Q  65 142-43" Calcd. 74.8 6.0 . . . 10.9 
Found 74.6 6.1 10.8 LJ 5 2-@-Cyanophenyl)-1,3-bis(o-hydroxy- 

benzy1)imidazolidine 
1,3-Bis(o-hydroxybenzyl)-2-(2-thienyl) - 9 90 178-7gd Calcd. 68.8' 6.1 . . . 7.6 

Found 68.9 6.1 7.7 'S 
6 

imidazolidine 
82 182-83' Calcd. 73.1 6.4 . . . 11.6 0 Found 73.0 6.4 11.8 

7 1,3-Bis(o-hydroxybenzyl) -2-(3-pyridyl) - 
imidazolidine 

C H I  

c -Ffi 
&=f 

a Recrystallized from methanol. Recrystallized from 2-propanol. Analyzed for iodine: Calcd. 26.1; found 25.8. a Recrystallized from 
pyridine. Analyzed for sulfur: Calcd. 8.8; found 8.7. ' Recrystallized from ethanol. 

' Present address, United Aircraft Research Laboratories, East Hart- 
ford. Conn. 06108 
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