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g of bromine remained. Filtration yielded 469 g of colorless 
crystalline product, mp 168-172 "C. Evaporation of the filtrate 
gave 60 g of addiinal product. Recrystallization from methanol 
gave mp 170-172.5 "C (lit. (6) 164 OC). 

Resolution. All procedures in the formation of the d-tartrate 
salts were performed at ice temperatures. To a stirred cold 
mixture of 4 (29.8 g, 0.1 mol) in 180 mL of H,O and 125 mL 
of ether was added a cold solution of NaOH (4.4 g, 0.11 mol) 
in 40 mL of H20. After separation of the ether layer, the 
aqueous layer was extracted with three portions of cold ether 
(1OO-mL total). The combined ether solution was washed once 
with cold H20 and added to a cold solution of d-tartaric acid 
(15.1 g of 99.7 % , 0.1 mol) in 175 mL of methanol. Filtration 
of the resulting precipitate yielded 32.4 g of colorless crystalline 
material, [a]"D +10.7" (c 1.0, H20). The material was re- 
crystallized from methanol (temperature below 60 "C): first 
crop (room temperature), 13 g, [a ] "D -2.5"; second crop (0 
"c), 4 g, [a]22D +go; third crop (sotvent reduction), 12 g, [a]"D 

+24". 
Several recrystallizations of the levorotary first-crop material 

from methanol (temperature < 60 "C) gave the (-) d-tartrate 
salt of mono-2,3dibromopropylamine [(-)*I, [a]"D -12.8" (c 

Several recrystallizations of the third-crop material (dextro- 
rotary) from H20 (temperature < 60 OC) gave the (+) d-tartrate 
salt of mono-2,3dibromopropylamine [(+)-5], [a]24D +34.8' 

(+)-2,3-D/bfomo-J-pfop~~o/ [(+)-I]. To a cold solution 
of the (+) d-tartrate salt (+)-5 (5.5 g, 0.015 mol) in 40 mL of 
H,O containing 0.77 g of H2S04 was added with stirring a so- 
lution of NaNO, (1.25 g of 97%, 0.0175 mol) in 10 mL of H20 
over a period of 6 min. Stirring of the cold mixture was con- 
tinued for 30 min and the mixture was then allowed to stand at 
room temperature overnight. Usual workup, after adding 0.5 
g of urea, gave 2.4 g of light yellow liquid, [ a ] " D  +12.6" (c 
1.253, MeOH). Comparison of the NMR spectrum with that of 
reference 2,3-dibromo-l-propanol showed an extraneous 
doublet (J = 6 Hz) at 6 3.6, indicative of contamination with 
some 1,3dibrom0-2-propanol. GLC analysis showed 87% of 
the major primary alcohol and 13% of the secondary. 

Chromatographic separation was performed on dry packed 
columns of silica gel or neutral aluminum oxide (deactivated with 
8% H,O) using mixtures of hexane, benzene, and ether. The 
secondary alcohol eluted first on the silica gel while the primary 
was first on the aluminum oxide. There was considerable re- 
tention on aluminum oxide which varied with degree of deac- 
tivation. Fractions were analyzed by NMR or GLC. Distillation 
of combined best fractions from several runs (0.395 g), using 
a micro cold finger apparatus, at 3 mm (oil bath temperature 
gradually raised to 90 "C) gave 0.301 g of colorless liquid 

0.939, HZO). 

(C 0.939, H,O) (lit. (6) [.ID 31"). 

(99.5% primary alcohol by GLC), +13.8' (c 1.004, 
MeOH). 

(-)-2,3-Dlbromo- J-pfOpmO/ [(-)-I]. The levorotary enan- 
tiomer was obtained from the (-) d-tartrate salt (-)-5 by the 
procedure described above for the dextrorotary enantiomer. 
Distillation of 0.36 g of combined chromatography fractions 
yielded 0.19 g of colorless liquid (98.8% primary alcohol by 

Separation of the primary and secondary alcohols was also 
accomplished by preparative GLC. The compounds so obtained 
were analyzed by mass spectrometry. Both 2,3dibromo-1- 
propanol and 1,3dibromo-2-propanoI gave low-intensity (- 2 % 
of height of the base peak) molecular ions at mlz  216, 218, 
and 220 in an approximate ratio of 1 :2: 1 corresponding to the 
abundance of the various bromine isotopes. Corresponding 
low-intensity ion fragments due to loss of the hydroxyl radical 
were observed at mlz  199, 201, and 203. The spectra for the 
two structural isomers differed markedly in the intensities of 
other fragment ions. Whereas 2,3dibromo-l-propanol pro- 
duced intense (80-90% of the height of the base peak) frag- 
ment ions from the loss of a bromine radical and HBr, 1,3-di- 
bromo-2-propanol produced weakly intense ions at m l z  136, 
137, 138, and 139 (17-20% of the height of the base peak). 
Furthermore, the base peaks for the primary alcohol were at 
mlz  106 and 108, corresponding to the loss of HBr plus H2C0, 
whereas the base peaks for the secondary alcohol were at mlz 
123 and 125, corresponding to the loss of the bromomethylene 
radical. 

GLC), [ a ] " D  -12.6' (C 1.076, MeOH). 
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Preparation of New N-[ a-( Benzylidenamino) benzyl] benzamides and 
N ,N'-Benzylidenebis( benzamides) 

Surjan S. Rawalay" and Charles F. Beamt 

Department of Chemistry, Voorhees College, Denmark, South Carolina 29042 

Several benzylamlnes were oxldlzed wlth buffered 
potasslum permanganate to glve complex 
Imlnobenramldes. These products were then aroylated 
wlth acld chlorldes to glve bls( benramldes). 

+Department of Chemistry, Newberry College, Newberry, SC 29106. 

I n  connection with the earlier work concerning the novel 
oxidation of benzylamines to glve complex iminobenzamides 
(7-3), several new examples of the reaction are now reported 
(Table I).  These iminobenzamides, and others, were trans- 
formed into complex bis(benramides) by treatment with a va- 
riety of aromatic acid chlorides (Table 11). 
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Figure 1. Mass spectra of lminobenramlde 4. 

3 

t Table I ,  imino-benzamide 4 

T 

The oxidation of the benzylamines was effected in aqueous 
fert-butyl alcohol buffered by calcium sulfate, which caused 
precipitation of calcium hydroxide as the organic product was 
formed. The structures of these unusual iminobenzamides have 
been established previously, in a preliminary study (3), by ele- 
mental analysis, absorption spectra, and acid hydrolysis to give 
substituted benzaldehydes (2 equiv), substituted benzamides (1 
equlv), and ammonia. The new lmlnobenzamides gave satis- 
factory elemental analyses and infrared spectra. Each material 
prepared displayed absorptions at ca. 3330 (NH), 1640 (O), 
and 1615 (H) cm-'. In addition, proton magnetic resonance 
spectra displayed aromatic, methyl (where applicable), and 
imine (-CH=N-) resonances (Table I). 

When these iminobenzamides were treated with a variety of 
aroyl CMOrides in pyridine, unusual bls(benzamides) were formed 
(Table 11). These new compounds were also characterized by 
infrared spectra (3333 cm-' for NH and 1667 cm-' for P O ) ,  
proton magnetic resonance (for ArH, methyl when applicable, 
and NH), and elemental analyses. 

I c 

4b0 45b 

Several representative compounds (Tables I and 11) were 
given mass-spectral analysis. In general, the compounds easily 
fragmented: however, mass spectra of iminobenzamide 4 (Ta- 

FCeH4-COf NH - CHfN=CH-&H& 

I 
C 6 H d  

iminobenzamide 4 

ble I, Figure 1) taken at 15 eV did display a molecular ion at 
m l e  368 and other informative fragmentationslrearrangements. 
The base peak, m l e  123, could result from simple fragmen- 
tation of the amide carbon-nitrogen bond or from an ion re- 
sulting from rearrangement (FCpH,CH=NH). Another rear- 
rangement could account for the ion noted at m l e  139 (FCs- 
H,CONH,). Interestingly, a spectrum of this compound obtained 
at 70 eV contained an ion, m l e  109, which could be assigned 
to a benzyl- or tropylium-type ion. Bis(benzamide) 15 (15 eV) 
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Flgure 2. Mass spectra of bis(benzamide) 15. 

(Table 11, Figure 2) also displayed a molecular ion at mle 376 
and several simple fragmentations (amide carbon-nitrogen 
bonds) to give ions at mle 119 (CH3CEH4CO), mle 123 (FCs- 
H4CO), m /e 257 (CH,CEH4CH(NH)NHCOCBH4F), and m l e  253 
(CH3CONHCH(NH)CEH4CH3). Rearrangements could also ac- 
count for ions noted at mle 237 (CH3CBH4CON-tHCEH4CH3), 
mle 139 (FCEH,C(OH)=NH or FCBH4CONH,), and mle 135 
(CH3CBH4C(OH)=NH or CH,CBH,CONH,). 

CHxC;H4-CCfNH - SH--NHfCOCsH4F 

I 
C 6H 4C H3 

bis(benzamide) 15 

Experlmental Procedures 

See references cited and footnotes of Tables I and 11. 
Mass spectra were obtained at the University of South 

Carolina by Michael D. Walla using a Finnigan 4021 GC-MS 
system with Incos data system. 
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