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ployed, 1.5 ml of supernatant was utilized. Concentrations of all 
cofactors remained the same and the final volume was similarly 
made up to 4.0 ml with 0.1 M phosphate buffer. After 1 hr of 
incubation in air with slow shaking at  37" the reaction was 
stopped by adding 3.0 ml of 167, KOH in 50% EtOH followed by 
heating at  65-70' in a water bath for 10 min. The partially 
saponified reaction mixture was transferred t'o a 20-ml glass- 
stoppered centrifuge tube and the flask was rinsed with 3.0 ml of 
the alcoholic KOH solution which was added to the contents of the 
centrifuge tube. Saponification was completed by heating the 
tightly stoppered tube in a water bath (75-80') for 1 hr. 

The saponified mixtures were extracted three times with 5.0-ml 
portions of petroleum ether (bp 60-80"). The combined extracts 
were diluted t o  25.0 ml and dried (Xa2SO4). Five milliliters of 
the dried petroleum ether extract was diluted with 10.0 ml of 
PPO (2,5-diphenyloxaxole) solution (0.4% PPO in Ph&le-95% 
EtOH, 70: 30 v/v) in standard counting vials. The radioactivity 
was determined with a Packard Tri-Carb liquid scintillation 
counter. A sufficient number of counts was taken to reduce the 
statistical error of counting to less than 5%. In  each run, as a 
further check on the extraction procedure (and as a measure of 
possible contamination), the contents of one incubation flask 
was treated with KOH solution prior t o  incubation; the radio- 
activity in the petroleum ether extract derived from these alkali 
pretreated incubations was always found to be negligible. 

Gas-liquid partition chromatography10 of the nonsaponifiable 
mat,erial was accomplished as follows. The petroleum ether 
extract of nonsaponifiable material (15 ml) was concentrated to 
dryness (water bath, 50") under h'z. The residue was dissolved 
in 0.5 ml of petroleum ether and gas chromatographed on lOyo 
silicone gum rubber (SE-30) on Chromosorb W (800-100 mesh), 
4 i t  X 0.26 in. glass column with the column temperature 240", 
detect,or temperature 285', injection port temperature 355', inlet 
pressure of 2.8 kgjcm2, and carrier gas (He) flow rate 50 ml/min; 
t,his gave a retention time for squalene of 13.0 min and for 
cholesterol, 24.4 min. 

Separation of the nonsaponifiable extract into squalene and 
cholesterol was accomplished by the met,hod of Langdon and 
Bloch.ll The petroleum ether extract (15 ml) was concentrated 
to dryness in a water bath (50') under Nz. The residue was 
chromatographed on acid-washed aluminal2 using petroleum 
ether (60-70"). The squalene fraction was checked for purity by 
glpc. Sterols were then eluted with MezCO-EtzO (1:l v/v). 
The cholesterol fraction was similarly checked for purity using 
glpc. Squalene- and cholesterol-containing eluates were con- 
centrated to  dryness in a water bath (50") under NZ in standard 
counting vials. PPO solution (10 ml) was added and the radio- 
activity was determined with a Packard Tri-Carb liquid scintilla- 
t.ion counter. 
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with flame ionization detector was employed in these studies. 
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Xumerous studies have indicated that peptides have 
biological acti+ities which differ from the activities dis- 
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played by the free constituent amino acids.2 In terpre- 
tatioii of the results of such studies is complicated by 
the hydrolysis of the peptides to form free amilio acids 
as often occurs in biological systems. In an attempt to 
produce a peptide analog whose study wocld not be 
complicated by hydrolysis, 2-benzyl-5-aminolevulinic 
acid was synthesized. 2-Benzyl-5-aminolevulinic acid 
(I) can be viewed as an analog of glycylphenylalanine 
wherein the labile CONH group of the peptide has been 
replaced by the nonlabile COCHz group. 

All compounds used in biological testing were of the 
racemic form. 2-Benzyl-5-aminolevulinic acid was 
tested for its effect upon the growth of Escherichia coli 
9723 and Leuconostoc mesenteroides P-60. Growth of 
E.  coli was not inhibited by I when tested in the basal 
salts-glucose medium. However, as shomi in Table I ,  

TABLE I 

EFFECT UPON GROWTH OF E.  coli 9723a BY 

2 - B E S Z Y L j - . I M I N O L E ~ U L I ~ I C  A C I D  (BAL.4) IS MEDIA 
COKTAISIXG 8-2-T€[IESrL-DL-.1L.~SINE (TA4), 

GLYCYL-~-2-T€~IENYL-DL-.ILdSISE (GTA), 
GLYCYLGYLCYL-~-2-T€[IEKYL-DL-.kL.iNIiYE (G?T.I), 

AND GYLCYtDGP€lESYLhLANINE (GPA) 

-mg of dry wt of cells/ml of culture- 
Supplements 

BALB, TA, GTA, 
mpmolesiml TAb GTAC G ~ T A ~  GPA' 

0 0 0 0 0.13 
20 0.12 
60 0.01 0.10 

200 0 0.08 0 0.06 
600 0 0.20 0 0.01 

a Incubated 15 hr a t  37". Medium contained 2 mpmoles of 
TA/ml. Medium contained 6 mpmoles of GTA/ml. Medium 
contained 6 mpmoles of GzTA/ml. e Jledium contained 200 
mpmoles of TA, 200 mpmoles of GTA, and 20 mpmoles of GPA/ml. 

I may either stimulate or inhibit the growth of E. coli 
depending upon the way the medium is supplemented 
with peptides of P-2-thienylalanine or phenylalanine. 

CO Et 
+ 1 -  

C1- HJNCH-COCH2CHCOOH C,H jCH2CCHJCOR 
I 
CO,Et 

I 
CHLC,,H; 

I 11, R = OCH,C,,H; 
111, R = OH 

If growth was inhibited by glycyl-p-2-thienylalaniiie, 
reversal of inhibition occurred when I was added to the 
medium. When growth was inhibited by the tripeptide 
glycylglycyl-~-2-thienylalanine, I was ineffective as a 
growth stimulant. T h e n  the E. coli medium was sup- 
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