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trans) along with the cis-lactone (20%), b.p.
160°/2.5 mm., m.p. 53°.

The AlCl;catalyzed alkylation of benzene with the
hydroxyacid {I) in a muxture of sym-TCE and nitro-
benzene at low temperature furnished the normal
alkylation  product,  5-methyl-1-phenyl-trans-2-
indanylacetic acid (I, R = H}in 659 yield, m.p. 115°,
P.M.R.: dibenzyl proton at 9, 4.2, d, J = 9 Hz {trans),
purified and isolated through the methyl ester, b.p.
190-195°/2 mm. Intramolecular Friedel-Crafts acy-
jlation of the acid (I, R=H), furnished the ben-
zfluorenone derivative (111, R=H) in 669, yield, b.p.
160-165°/2 mm., which showed the characteristic
trans dibenzylic-H at 4.2 4, d, () = 8.8 Hz) and the Ar-
H, pert to carbonyl group, at 7.8 in the PMR
spectra. Reduction of the ketone by LiAIH, followed
by dehydration and dehydrogenation furnished 7-
methyl-3,4-benzfluorene (1V, R=H), m.p. 70°, picrate,
m.p. 136-137°%, TNB-complex, m.p. 146-147°,

The catalyzed condensation of the hydroxyacid (I)
with toluene 1n a similar manner atforded S5-methyl-1-
p-tolyl-trans-2-indanylacetic acid (II, R=CH;), m.p.
116°, methylester, m.p. 53°,1n 60 9/ yield. The structure
of the acid was confirmed by an unambiguous syn-
thesis starting from p-tolyl magnesium bromide and
methyl 5-methyl-1-keto-2-indanylacetate followed by
dehydration and catalytic hydrogenation, as well by
the PMR spectra. Intramolecular Friedel-Cratts cycliz-
ation of the acid gave the benzfluorenone dertvative
(I1I, R=CH;), m.p. 99-100°, 2.4-DNP denvative, m.p.
222 which was converted to 7,1’-dimethyi-3,4-
benzfluorene (1V, R=CH;), m.p. 107°, picrate, m.p.

43", TNB-complex, m.p. 165°. The PMR spectrum of
the hydrocarbon shows two ortho coupled meso
aromatic protons at 4 8.62 (d, ] = 8.8 Hz)and at o 8.24
(d. J = 8.8 Hz), far downfield from the rest.

The reaction is being fully investigated for the
synthesis of highly substituted benzfluorenes and
naphthofluorenes, some of which are of interest to us
for a study of carcinogenic activity and from the
standpoint of stereco-chemistry as they are likely to
develop chirality due to molecular overcrowding.
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ERICKSON et al' applied mass and energy balance
regularities to aerobic microbial growth processes by
using equivalents of available electrons in growth
substrate, biomass and product. This approach has
been used in the present investigation for evaluating
the ethiciency of conversion of some carbohydrates to
fungal biomass using Aspergillus wentii Wehmer strain
Pt 2804. This fungus was selected as it fulfilied most of
the criteria outlined by Imrie and Righelato® for
selection of suitable strains for production of fungal
biomass {from carbohydrates.

The fungus was cuittvated in a 5-litre bioreactor
containing 3.5 litre of modified Mandels and Weber’s
medium’. The cultivation conditions in the bioreactor
runs and the determination of growth associated
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parameters such as cell mass, substrate consumption,
oxygen uptake rate, carbon dioxide evolution rate and
product formation have been described by the au-
thors®. The method of determination of the calculated
variables, viz specific growth rate (u), specific substrate
consumption rate (Q, = u/Y,), biomass carbon yield
(y.), fraction of organic substrate carbon in products
(2), fraction of substrate carbon in carbon dioxide {d),
fraction of energy in organic substrate evolved as heat
(¢), fraction of energy in substrate converted to pro-
ducts (¢,), fraction of energy in substrate converted to
biomass (1) has also been reported?,

When determining the values of ¥ 7@ and m, by the
Q. vs u plot?, statistical regression was used to give the
least square best fit. The correlation factor, y?, in-
dicates the closeness of the fit; values of 0.8 1.0 1ndicate
very good fits. The true biomass energetic yield
coefficient, n™#*  was calculated using the correlation,
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The values of true biomass energetic yield coefficient
and maintenance coefficient obtained for A. wentii on
different carbohydrates are summarized in table 1.

The maintenance coethcient for A. wentii was com-
parable to that of Candida utilis (the yeast of choice in
commercial MBP process) especially when grown at low
concentration of glucose, starch and xylan (table 1)
Oxygen deficiency can lead to higher maintenance
requirements®. This seems to be the case with 3.09
starch and 5.0%, glucose runs where culture broth
viscosities were high and oxygen transfer rates de-
creased causing higher maintenance requircments.
Higher maintenance in the 59 glucose (phosphate
deficient) medium was probably due to buffering
capacity of phosphate. As maintenance of intracellular
pH requires energy, the maintenance coefhcient s

Max

Table 1 True biomass energetic coefficient n™** and mainten-
ance coefficient, mg, for Aspergillus wentii on different

likely to be higher; besides phosphate deficiency atlects
the turnover of cell components and therefore
increases maintenance requirements.

The values of n™ seem to be rather high, especially
for 0.5 xylan and 0.5 9, starch. This was probably
due to the poor fits of the straight line plot of Q; vs
for these two runs (table 1). The yeast had a high value
of n™# as 0.67.

The authors thank Dr R. D. Tyagt of this Centre for
valuable suggestions.

Nomenclature
m.—rate of organic substrate consumption for
maintenance (g/g dry biomass. h)
Y M —true biomass yield based on organic sub-
strate (g dry wt/g substrate)
n™* —true biomass energetic yield coefficient
(dimensionless)
vs, Vp-—Teductance degree of organic substrate and
biomass respectively (equivalent available
electron/g atom carbon)
0,, o, —weight fracton carbon in biomass and or-
ganic substrate respectively (dimensionless)
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carbohydrates
Organism  Substrate pmax m y*
Aspergillus 0.5 7, glucose 0.57 0020 088l
wentii 0.5% xylan 066 0023 0623
0.5Y% starch 0.69 0025 0775
3.0Y% starch 0.57 .06 0.953
5.09% glucose 0.48 0075 00983
5.0%, glucose 0.44 0.10 0972
(PO, deficient)
Candida 1.0 glucose 067 0021 03907
utilis
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THE fluorescence technique 1s mainly used for obsery-
ing chloroplasts, porphyrins and pollen grains',
Subsequent to the discovery of fluorochromes® and
Auorescent antibody technique®, fluorescence micros-
copy was applied to embryological® and biophysical



