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of microbiological activity were located by cutting the 
papers into 21 segments which were individually eluted in 
25-ml. amounts of a biotin-deficient medium.5 After elu-
tion the paper strips were removed, the flasks plugged, auto-
claved and seeded with Neurospora crassa. The biotin re­
quirement of this mold is satisfied equally well with biotin, 
desthiobiotin, biotin L-sulfoxide, biotin D-sulfoxide and bio-
cytin. Following growth of the mold at 30° for 3-5 days 
the mycelia were removed, pressed, dried and weighed. 
By plotting mycelial weight against distance traveled the 
Rw may be obtained by interpolation to within 0.05 of a unit. 

The results of the bioautography in butanol-water-
acetic acid are summarized in Fig. 1. Additional confirma­
tory evidence for the existence of biotin L-sulfoxide in the 
desthiobiotin-supplemented culture filtrate (1 mg. of DL-
desthiobiotin) was obtained by chromatography in four 
other solvents against a reference sample of biotin L-sulfox­
ide. The results obtained are summarized as 

SYNTHESIS OF A NORTETRACYCLENE 
(TETRACYCLOHEPTANE) DERIVATIVE 

Sir: 
When a solution of bicyclo [2,2,1 ]heptadiene-2,3-

dicarboxylic acid (I)1 in absolute ether was irradi­
ated for 8-12 hours with a General Electric AH-4 
ultraviolet lamp, I was isomerized in good yield to 
II, m.p. 225° (dec). Anal. Calcd. for C9H8O4: 
C, 60.00; H, 4.48. Found: C, 59.80; H, 4.57. 
II was converted to a dimethyl ester, b.p. 100-
105° (0.5 mm.), W26D 1.5000, by diazomethane in 
absolute ethanol. Anal. Calcd. for CnHi2O4: 
C, 63.45; H, 5.81; molecular wt., 208.2. Found: 
C, 63.63; H, 5.77:mol. wt. (in camphor), 208.4. II 
is soluble in water, ethanol, acetone and ethyl ace­
tate, but is insoluble in less polar organic solvents. 
II has an infrared spectrum distinctly different from 
I and from the isomeric 7-lactone of 5-hydroxy-
tricyclo [2,2,1,02'6]heptane-2,3-dicarboxylic acid 
(III),2 '3 in particular lacking carbon-carbon double 
bond frequencies at 6.3-6.4 fi and 14.2 fj, observable 
in the spectrum of I and the nortricyclene frequency 
at 12.4 n observable with III. In addition II 
and III have peaks at 3.23 and 3.21 ^, respectively, 
diagnostic of carbon-hydrogen bonds attached to 
three-membered rings.4 Ultraviolet absorption 
spectral studies indicate conjugation in II. 
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II is isomerized to I by refluxing with palladium-
charcoal catalyst in ethyl acetate. Like I, it de­
colorized bromine solution, but in distinction from 
I it reacts with both water and ethanol. These 
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RF values 
Biotin 

Culture L-sulf-
Solvent system filtrate oxide 

Phenol (satd. with water) 0.82 0.83 
«-Butyric acid (70), water (30) .83 .80 
tt-Butanol (80), ethanol (10), ammonia 

(30) .07 .07 
Isobutyric acid (satd. with water) . 57" . 57 

" Preliminary separation of microbiological activity from 
factors influencing migration was carried out in phenol (satd. 
with water) prior to chromatography at 90° to the original 
direction. 
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products have not yet been characterized. Unlike 
I, which is inert toward iodine at room tempera­
ture, II reacts quantitatively with one mole of 
iodine (in acetone) per mole of compound to yield 
a moderately stable diiodide, m.p. 170° (dec). 
Anal. Calcd. for C9H8O4I2: I, 58.5. Found: 
I, 56.6. Both I and II are reduced rapidly by 
hydrogenation over palladium on charcoal to 
A2-bicyclo [2,2,1 ]heptene-2,3-dicarboxylic acid.l 

The above facts appear to be consistent with the 
valency tautomeric5-6 structure tetracyclo [2,2,1,-
02'6,03'5]heptane-2,3-dicarboxylic acid (Ha) for 
II. No compound of this ring system, which might 
be called "nortetracyclene," in view of its relation­
ship to the unknown dehydroterpene tetracyclene,7 

or might be called simply "tetracycloheptane," ap­
pears to be described in the literature. 

Work on this and analogous materials is continu­
ing. 
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THE "CELLtJLOLYTIC FACTOR" ACTIVITY OF CER­
TAIN SHORT CHAINED FATTY ACIDS 

Sir: 
The presence of an unidentified nutritional fac­

tor^) for rumen microorganisms in rumen juice 
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