
The samples were run  as neat  liquids, in s tandard  
NMR tubes, taken direct ly f rom the reaction mix- 
tures. In  cases where exact NMI~ data were required, 
te tramethylsi lane was added as an internal  s tandard.  

Benzyl bromide and sodium cyanide were used as 
s tar t ing materials  for  the product ion of benzyl cy- 
anide2 The crude benzyl cyanide was then reacted 
with bromine vapor.  2 The hydrogen bromide tha t  
was produced was flushed f rom the reaction mixture  
with either ni trogen or air. Products  that  have been 
positively identified f rom the reaction mixture  by 
means of mass spectrometry,  proton NMR, and Jr, 
were a-monobromobenzylcyanide, a,a-dibromobenzyl- 
cyanide, diphenylmaleienitri le,  and a-bromophenyl-  
acetyliminobromide. Benzyl cyanide and benzyl chlo- 
ride were also present  as unreacted compounds. The 
~-bromopheny]aeetyliminobromide 3 was insoluble in 
the liquid phase of the other compounds and can be 
determined gravimetricMly. 

Proton NMI~ was used in order to determine molar  
percentages of the remaining compounds (Table I ) .  
An integrat ion of the peaks in the spectra provided 
quanti ta t ive data on the molar  percentages of benzyl 
cyanide, benzyl chloride, and a-monobromobenzylcya- 
hide. Af te r  the contributions of these compounds 
were subtracted f rom the phenyl  absorption, the 
molar  percentage of a,a-dibromobenzyleyanide and 
diphenylmaleienitr i le  was computed. The quant i ty  of 
a,a-dibromobenzylcyanide relative to the quant i ty  of 
diphenylmaleienitr i le  can be determined by mass 

spectrometry.  The weight percentage of each sub- 
stance was then calculated f rom the molecular 
weights of the compounds. 

Several control samples approximat ing  the con- 
st i tuents in a typical  sample were prepared.  NMR 
analyses run  on the control samples have been accu- 
rate  to within ± 2 % .  

The following is a typical  sample f rom the re- 
action mixture  analyzed:  

Molar percentage 
1% 
4% 

80% 
10% 

Compound 
benzyl chloride 
benzyl cyanide 
a-monobromobenzy]cyanide 
a,a-dibromobenzylcyanide 

diphenylmaleicnitr i le  
~-bromophenylacetyliminobromide.  

Proton NMR has been found to be a rap id  and 
an accurate means of invest igat ing this reaction and 
similar reactions. 

Hundreds  of samples have been analyzed by this 
method. 
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In  the course of other work 1 it  became necessary 
to synthesize and determine the near-uv absorption 
spectrum of 5,10 dihydrophenazine.  Since, to our 
knowledge the spectrum of t h i s  compound has not 
been repor ted previously,  we wish to present  our 
findings here. 

Exper imen ta l .  5,10 dihydrophenazine was p repared  
f rom phenazine by a modification of the method of 
Scholl. ~ A solution of 40-g NafSf04 and 18-g Na0I-I  
in 600-ml absolute methanol was heated to reflux 
under  an atmosphere of argon. Two and one-half 
grams of solid phenazine were slowly added and the 

Present address: Department of Chemistry, Gustavus 
Adolphus College, St. Peter, Minnesota 56082. 

mixture  refluxed overnight.  The entire reaction flask 
was then sealed with stoppers and t rans fe r red  to a 
glove bag which was flushed six times with argon. 
Approximate ly  I liter of water  was then added to 
the reaction mixture.  The water  had been previously 
deoxygenated by  s tanding over NafSO,  and NaOt I  
for  24 h in a sealed flask. The mixture  was filtered 
and the preeipi tate  washed three times with 300-ml 
portions of deoxygenated water.  The product  was 
sucked as d ry  as possible, then t r ans fe r red  to a small 
vial which was placed into a vacuum drying pistol. 
The dry ing  pistol was evacuated, removed f rom the 
glove bag, and the dihydrophenazine dried at 100 ° 
in vacuum over anhydrone.  The white powder ob- 
rained was stable for  periods of up to several months 
in a sealed container under  argon. Contact with air  
while the powder was moist caused the dihydrophena-  
zinc to tu rn  the dark  green color a t t r ibuted to solid 
complexes of phenazine and dihydrophenazine of 
vary ing  stoichiometry, s 

At tempts  to obtain the melt ing point  of the di- 
hydrophenazine in sealed capi l lary tubes under  
vacuum, argon, or ni trogen were unsuccessful owing 
to deeomposition of the sample. In  every ease de- 
composition began at tempera tures  higher than 220 ° 
( repor ted m.p. of dihydrophenazine,  317°). 2 The 
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Fig. 1. Absorption spectra of phenazine and 5,10 dihydrophenazine. 
(1) - - 0 " - -  Composite spectrum (spectrum A); 
(2) - - - @ - - -  phenazine (spectrum B); ( 3 ) - - - • - - - 5 , 1 0  di- 
hydrophenazine. 

mass spect rum of dihydrophenazine was identical 
with that  of phenazine as would be expected f rom 
the easy loss of the two hydrogen atoms upon ioniza- 
tion. The ir spect rum of dihydrophcnazine in a K B r  
mat r ix  is essentially identical with tha t  of phenazine, 
except for  a sharp band at 3390 cm -1 in the N - H  
stretching region and a band at 1505 cm -1 in the 
N - H  bending region. 

Res~dts. Since dihydrophenazine is extremely air- 
sensitive, a special procedure was necessary to pre- 
pare  solutions for  obtaining uv spectra. Approxi -  
mate ly  150-cc absolute methanol were placed in a 
bulb on a vacuum line. A few pellets of N a O H  and 
2-3 g Na2S03 were added and the system was sealed 
off. The methanol  was degassed by the conventional 
f reeze-pump-thaw technique several times, then sealed 
off, and permit ted  to stand over the Na2SO3-NaOtt  
for  several days. Ju s t  before it was to be used, the 
methanol  was distilled into the receiving bulb by 
bulb-to-bulb distillation and sealed off by collapsing 
the walls of the glass tubing while the system was 
under  vacuum. The oxygen-free methanol  was trans-  
fer red  to a glove bag which was flushed several times 
with argon. A sealed capi l lary tube containing di- 
hydrophenazine was opened and the contents placed 
into a d ry  flask. The bulb containing degassed 
methanol  was opened and poured into the flask. The 
flask was s toppered and inverted several times, and 
the undissolved dihydrophenazine was permi t ted  to 
settle out. The solution was then removed with a hypo- 
dermic syringe and placed into spectrophotometer  
cells with pa th  lengths of 0.1, 1, and 10 cm. The cells 
were t ight ly  sealed with Teflon stoppers, removed 
f rom the glove bag', and spectra were run  as quickly 
as possible (less than  15 rain elapsed f rom the t ime 
the cells were removed f rom the glove bag unti l  the 
spectra were completed) (spectrum A) .  The cells 
were then opened to the air  and another  spect rum 
run  (spectrum B).  

The composite spectrum of phenazine and dihydro- 
phenazine ( refer red  to as spect rum A) and the 
individual  components are shown in Fig. 1. The 
dihydrophenazine spect rum shows a max imum at  
29,800 cm -1 (325 mt~) (log c = 3.8). 

Because it  was impossible to assure the removal  
of all traces of oxygen, spect rum A is a composite 
spectrum of phenazine and dihydrophenazine.  The 
dihydrophenazine component  may  be separated f rom 
the phenazine component  by assuming that  dihydro- 
phenazine absorbs at  shorter  wavelengths than  phena- 
zinc. I f  this assumption is valid, the ratio of spect rum 
A to spect rum B should be constant  at  long wave- 
lengths. This condition was found to exist for  v >_ 
25,600 cm -~ (390 mt~). A constant  f ract ion of spec- 
t r um B was then subtracted f rom spect rum A to ob- 
tain the dihydrophenazine spectrum. 
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Dur ing  a research s tudy to compare the effective- 
ness of two pharmacologic emetics, 1 it was found 
necessary to determine magnesium in vomitus. Pedi- 
atr ic  pat ients  who had ingested various poisons were 
randomly  given the test  emetics. One gram of mag- 
nesium hydroxide was given before induction of 
emesis. Total  vomitus was collected and forwarded  
to this labora tory  to determine percent  recovery 
of magnesium hydroxide.  

Table I. Atomic absorption operating conditions. 

Burner Laminar flow 
Lamp Hollow cathode, magnesium 
Lamp current 10 mA 
Elevator position 0.4 in. 
Operation Cold 
Number of passes 1 
Support gas Air 
Fuel gas Acetelyne 
Support gas setting 18 psi 
Fuel gas setting 5 psi 
Aspiration rate 5 ml/min. 
Slit 0.2 mm 
Wavelength 285.2 
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