
Using the above absorption data, the backscattering 
results for  S3& were corrected for absorption of the 6 
radiation in the air gap and counter window. The re-
sults are shown in  Fig. 5, where the squal'es and triangles 
represent the uncorrected and corrected data, respectively. 
The circles represent the data for P3', which require no 
correction for absorption because of the high energy of 
P32fl radiation. It is seen that  the corrected backscatter- 
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ing of S35is  i n  good agreement with tha t  of Pw,illdieat-
ing that  the backscattering of fl radiation for  a given 
atomic number is  independent of the fl energy, a t  least 
over the range of energy from 0.17 to 1.7 mev. This is  FIG. 4. aradiation as ,3 Saturation backscattering of P32 

function of atomic number of the backscatterer. in agreement with Zumwalt (7') and Burtt  (8),who have 
reported the same result for  the range of energy from 
0.3 to  1.7 mev. 
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The Pungency Taste Characteristics of 
Some Piperazine Derivatives 

Torsten HasseIstrom, Norene E. Kennedy, 
Clifford E. BaImer, and Harold W. Coles 

Quartermaster General Laborntovies, 
Philadelphia, Pennsylvania 

Staudinger and Schneider (I)  found tha t  the piperi- 
dides of P-cinnamenyl acrylic acid, 5-phenyl-2-pentenoic 
acid, 5-phenyl-3-pentenoic acid, and 5-phenyl-n-valeric 
acid have the same pungent taste characteristics of the 
piperine of black pepper, Piper nigrum. Riccomanni 
( 2 )  reported that  the piperidine nucleus could be sub-
stituted by piperazine and stated tha t  the di-(5-phenyl- 
3-pentenoy1)-piperazine has a biting peppery taste. 

On repeating the work of Riccomanni, it was found by 
the authors that, although tho crude product does have a 
pungent taste, this is not due to the diacyl piperazine, 
but to the presence of the di-5-phenyl-3-pentenoyl pip- 
erazoniunl salt, which can be removed from the crude 
product by water extraction. 

The diacyl piperazine and the diacyl piperazonium 
salts in this investigation were prepared substantially in 
the manner reco~nmended by Pollard and Adelson (3) 
for  these types of compounds. The former were prepared 
by reacting the eorresponaing acyl chloride with 
piperazine hexahydrate, and the lat ter  by heating eq~ri- 
molecular amounts of acid and base. Both series of com- 

The backscattering data for  PS2are shown in Fig. 4 ;  
the effect is  again found to be the same for  the two shelf 
positions, and greater for sources on metals than for  
sources on films with metal backings. The data for  the 
latter type of source mounting are  i n  reasonable agree- 
ment with the data for PS2given by Engelkemeir ( 6 ) ,  
Zumwalt ( 7 ) , and Burtt  (8),who used only this mounting 
procedure. 

I t  is also seen from a comparison of Figs. 3 and 4 tha t  
the backscattering of the high-energy fl radiation of PS2 
(1.7 mev) is apparently greater than that  of the low- 
energy fl radiation of S3j (0.17 mev) for a given atomic 
number, and tha t  there is  a noticeable dip in the curve 

0 ~ 3 2with 1.5 m p / c m ~  counter .indo-

A corrscla6 lor absorption in oiC and COunlaC 

FIG. 5 .  Saturation backscattering for p a 2  and S35 with 
absorption corrections applied to SSj. 

for on metal a t  low atomic number. These differences 
were found, however, to be due entirely to absorption of 
the backscattered P radiation of S3j in the air gap and 
counter window. 

Absorption curves were obtained with thin aluminum 
foils for the Sas sources (in the shelf 1 position) evap-
orated on film, aluminum, steel, cadmium, and lead. 
From the first absorption curve the initial half-thickness 
of the primary radiation from the film was observed to 
be 2.5 mg/cm2. By subtraction of this curve from the 
rest of the absorption curves, the initial half-thickness of 
the radiations backscattered by aluminum, steel, cadmium, 
and lead were found to be 1.3, 1.7, 1.7, and 1.7 mg/cm2, 
respectively. The lower value for aluminum is probably 
responsible for  the dip observed in the backscattering 
curve and indicates tha t  fl radiation is  more degraded in  
energy by scattering from materials of low Z than by 
scattering from materials of high 2. 



TABLE 1 

DIACYLPIPEBAZINBS PIPERAZOXIUMA N D  SALTS 

Compound Formula MP 
Nitrogen, % 

Remarks(uncorr.) Calcd Found 

Pipernzines 	 No taste ; water-insoluble 
Di-B-cinnamenyl acrylyl C,H,,O,N, 209-9.5" 7.04 7.08* 
~i-5-phenyl-2-pentenbyl C,H,O;N, 150-1" 6.97 6.73* 
Di-5-phenyl-3-pentenoyl C,H,OO,N2 0il 6.97 5.67* Decompn on vac distn 

Di-5-phenyl-n-valeroyl CmHa4OzNz 64.5-65" 6.89 7.15* 

Piperazonium Salts 	 Pungent taste ; water-
soluble 

Di-8-cinnamenyl acrylyl C,eHao04Nz 196-7" 6.45 6.32 ;6.35t 
Di-5-phenyl-2-pentenoyl C2sH3404N2 132-3" 6.39 6.31 ;6.27t 
Di-5-phenyl-3-pentenoyl CaHa404Nz 126.7" 6.39 6.56 ;6.649 
Di-5-phenyl-n-valeroyl C Z ~ ~ ~ S O I ~ Z119.5" 6.31 6.44* 

* Analyses by Samuel P. Sadtler & Son, Philadelphia, Pa. 

t Analyses by Micro-Tech Laboratories, Sltokie, Ill. 


pounds were then purilied by recrystallization from ap-  diacyl piperazonium salts have this characteristic flavor 
propriate solvents. to a marlied degree. 

Table 1gives some of the properties of the compounds 
prepared. The melting points of the piperazonium salts References 
are not a s  H., and H. cleut. chen~.reliable values for  determining their purity, 1. STAUDIXGER, SCHNEIDER, Ber. 

the salts split off water on heating to form diacyl Oes., 56, 690 (1923). 
2. R1ccoar~wX1. C. Atti. uccnd. Lincei, V, 33, 145 (1924). 

~ i ~ e r a z i n e s .one of the diacyl piperazines has the 	 3. POLLARD, D.C. G., and ADELSON, J .  am. Cfrem. soc., 56, 
pungent taste of pepper, whereas all the corresponding 150 (1934). 

A High-pressure Cytolyzer 	 paratus were procured from surplus plumbing supplies, 
v i t h  the exception of a fitting for  a 2,000 psi nitrogen 

J. M. Pirrungl 	
cylinder. 

This apparatus was tested on r a t  liver and brain, whole 
Medical Division, Army Chemical Center, Mavyland flies, slid mold mycelium. I t  n a s  successful in homogen- 

I n  recent experiments a t  this laboratory concerned 
v i t h  the removal of cholinesterase from insect tissue, it 
was found that  the usual instruments used for  homogen- 
izing tissue vere  unwieldy for large amounts of mate-
rials. The Potter-Elvehjem homogenizer and the Waring 
Blendor, for  example, either did not break dovn the 
cellular structure so that  the enzyme could be thoroughly 
extracted, or they inactivated the enzyme by production 
of heat. It was found tha t  this could be avoided in the 
following manner: The tissue was subjected to a high 
pressure (1,800 psi) of nitrogen and was allowed t o  
equilibrate with this pressure for  24 hr, after  which time 
the pressure was released instantly v i t h  a ((quick-re-
lease" valve. This had the effect of exploding the cells, 
and practically 100% cytolysls occurred. 

The apparatus (Fig.  1 )  was constructed a t  very little izing the ra t  liver and brain, and the ~vhole flies; the 

cost from a small gas cylinder rated a t  3,000 psi and mold mycelium did not seem to be affected by the pres- 

therefore safe for this purpose. It was cut i n  the middle, 	 sures. This type of apparatus can be used to  homogen- 

and 14'' steel sleeves with threads vere  roll-velded to  the 	 ize large amounts of tissue; and cytolysis, a t  the time of 

tank. This gave access to  the chamber for  placement and pressure release, is done in extreme oold rather than heat, 

removal of the sample. The quick-release valve was n because of the drop in temperature when the pressure is  

steam safety valve. The remaining portions of the ap- 	 released. For  any experiments involving reproducible 
preparation of tissue breis or the removal of a biolog-

lThe  author is indebted to George Drumm and Robert 
Hnllam for advice concerning the engineering details of this ically active material withoi~t heat inactivation, this 
problem. method is very effeciive. 
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