
Table II. 4,4,4-Trichloro-l -amino-2-butanol Hydrochlorides 

CLCCH~CH(OH)CH,NR’R’.HCI 
Compd. 

NO. R1 
19 Iso-C~H-  
20 n-C4H9 
21 sec-C4H9 

23 tert-C4Hg 
22 Iso-CaHy 

24 CHz(CH,),CH- 

H 
H 
H 
H 
H 
H 

M.P.“, Yield,b Molecular 
R2  O C .  c Formula 

203 73 C -H isC laNO 
230 51 CsHi-CIaNO 
190 68 CBHi-ClaXO 
224 62 CBHi-Cl,SO 
212 58 CBHI-ClJO 
225 71 CioHi&14NO 

25 Iso-C~H-  I SO-C 1H- 177 39 CioHziC14NO 
26 -CHZCH*-O-CH>CH*- 182 50 CaHisCLNOi 
27 -CH2CHZCHZCHJCHp- 191 52 CSHljC14NO 

*All m.p. for analytical samples; all products melted with decomposition. * Yields for recrystallized products. 

EXPERIMENTAL 

Allyl glycidyl ether was obtained from Matheson, Cole- 
man and Bell and used as received. 4,4,4-Trichloro-1,2- 
epoxybutane (b.p. 80-81°/25 mm.) was obtained from the 
Chemicals Division, Olin Mathieson Chemical Corp., and 
used as received. 

3-( 2-Propeneoxy)-l -arnino-2-propanols. A mixture of 0.40 
mole of the amine and 0.30 mole of allyl glycidyl ether 
was heated a t  85’ to 125°C. for 4 to 8 hours. A moderately 
exothermic reaction was usually observed. The reaction 
mixture was then cooled to room temperature and distilled 
under reduced pressure. The excess amine was recovered 
as the first fraction. The amino alcohols were obtained 
as the second fraction. 

4,4,4-Trichloro-1 -arnino-2-butanol Hydrochlorides. TO a well- 
stirred boiling solution of amine (0.22 mole) in 150 ml. 
of solvent (ethanol or toluene), 4,4,4-trichloro-1,2-epoxy- 
butane (0.20 mole) was added dropwise over 1 to 2.5 hours. 
The reaction mixture was boiled under reflux for 2 to 7 
hours. The solvent was removed in vacuo, and the residual 
oil was dissolved in 300 ml. of anhydrous ether. Ethereal 
hydrogen chloride was then added dropwise (ice bath) until 

precipitation was complete. The solid product was collected, 
washed with ether, and recrystallized from ethanol plus 
ethyl acetate. 
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Esters of 2,5-Bis( trichloromethy1)-N-( 1 -hydroxy-2,2,2- 
trichloroethyl) -4-imino-l,3-dioxolane 
GEORGE G. KING, J. V. KARABINOS, and HEINZ J .  DIETRICH 
Olin Research Center, New Haven, Conn. 06504 

Esters of 2,5-bis( trichloromethyl)-N-( 1 -hydroxy-2,2,2-trichloroethyl) -4-imino-l,3-diox- 
olane, Wallach’s compound, were synthesized. 

THE SYNTHESIS of Wallach’s compound from chloral 
or chloral hydrate and potassium cyanide (2,  3, 6) and 
the preparation of its acetate, benzoate, and ethylcarbonate 
ester derivatives have been described (1 ,  3, 4 ) .  

Recently, Franck and Hennessy ( 4 )  reported the 
structure of Wallach’s compound to be 2,5-bis(trichloro- 
methyl) -N-  (1 -hydroxy-2,2,2-trichloroethyl) -4-imino -1,3-di- 
oxolane (I, R = H ) .  Their conclusion was based on the 
chemical behavior and infrared and N M R  spectra of 
Wallach’s compound and its benzoate ester (I ,  R =  CeHsCO). 

0 - R  
I 

N-CH-CC13 

I1 7 9  

We have synthesized nine new esters of 2,5-bis(trichloro- 
methyl) -N-  (l-hydroxy-2,2,2-trichloroethyl) -4-imino -1,3-di- 
oxolane. The physical properties of these compounds are 
summarized in Table I. 

The infrared spectra of these esters had two strong 
absorption bands in the 5.5- to 6-micron region. The first 
band at  5.60 to 5.70 microns was assigned to the carbonyl 
group of the ester. This band position is similar to that 
observed for the carbonyl group in esters of chloral hemimer- 
captals, R-S-CH(02CR)CCh (5). The second strong 
absorption band appeared a t  5.75 to 5.80 microns and was 
assigned to  the iminocarbonyl group. Franck and Hennessy 
( 4 )  have reported that Wallach’s compound had an infrared 
absorption band a t  1745 cm.-‘ due to the iminocarbonyl 
group, and that  its benzoate ester had a broad infrared 
absorption a t  1750 to 1730 cm.-’ 
EXPERIMENTAL 

The infrared spectra were recorded on Perkin-Elmer 
Model 137 infrared spectrophotometer in KBr disks. The 
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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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