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intestinal mucosa,3 and that it may be an interme
diate in the biosynthesis of cholesterol. Evidence 
for the existence of demethylated intermediates in 
the conversion of lanosterol to cholesterol have been 
reported.16 
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THE STEREOCHEMICAL INTERRELATIONSHIP OF 
THE YOHIMBINE-TYPE ALKALOIDS' 

Sir: 
We wish to report the completion of the first 

phase of our continuing studies of the stereointer-
relationship of indole alkaloids containing the ring 
system of yohimbine, ajmalicine and corynantheine, 
i.e., the steric relationship of all yohimbine-type 
alkaloids. 

Corynanthine, /3-yohimbine and pseudoyohim-
bine have all been related to yohimbine,2 whose ab
solute configuration (I) was ascertained by mo
lecular rotation difference3 and optical rotatory dis
persion4 studies. Similarly, alloyohimbine, rauwol-
scine, deserpidine, raunescine and isoraunescine 
have been interrelated with 3-epi-a-yohimbine2-6'6 
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(II). Finally, rescinnamine and pseudoreserpine 
have been correlated with reserpine2-6-7 (III, Y = 
OMe). However, no data chemically relating the 
three groups of compounds have been reported yet. 

Palladium-maleic acid dehydrogenation8 of re
serpine (III, Y = OMe) yielded its tetradehydro 
derivative (47%) as perchlorate, m.p. 194-196° 
(Found for C33H37O13N2Cl-CH3OH: C, 55.11; H, 
6.02; N, 3.80). Hydrogenation of the latter with 
platinum in acetic acid9 gave the demethoxytetra-
hydrotetradehydro compound IV (61%), m.p. 188-
189°, Xmax 250 mn (log e 4.16), 270 my. (log e 4.10) 
and 335 m,u (log e 3.61), [«]D - 4 0 ° (chloroform) 
(Found for C32H35Oi2N2Cl: C, 55.94; H, 5.25; 
N, 4.25). The identical product, checked by 
m.p., mixed m.p., infrared and ultraviolet spec
tra, and specific rotation, was obtained by the cata
lytic hydrogenation of the tetradehydro derivative 
of deserpidine (III, Y = H).8b These results con
stitute the first chemical correlation of compounds 
of group II and III, and represent a potentially 
useful method of interrelating the many ring A 
oxygenated ajmalicine-type alkaloids with alstonine 
and serpentine.2 
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When apoyohimbic acid hydrochloride, readily 
derivable from yohimbine2 (I), was exposed to a 
Schmidt reaction, 16-yohimbone (V), m.p. 256° 
(dec), [a]D -86 .1° (pyridine) (Found for Ci9H22-
ON2: C, 77.7; H, 7.28; N, 9.3) was obtained in 
17% yield.10 The same reaction, carried out on the 
apo derivative of 3-epi-a-yohimbine5a (II), led to a 
ketone (17%) whose m.p. 254-256°, [«]D +85.0° 
(pyridine), and infrared spectrum, identical with 
that of V, proved it to be the enantiomer of 16-yo-
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himbone (VI).11 The correlation of yohimbine-
type alkaloids with D/E trans fusion with those of 
D/E cis juncture thus is accomplished. 

The above data illustrate unambiguously for the 
first time that the only center of asymmetry com
mon to all yohimbine-type alkaloids is C-15.12'13 

(11) The Schmidt reaction of tetrahydroserpentic acid and tetra-
hydroalstonic acid does not lead to ketones directly, but instead pro
duces stable isocyanates. These results and further data will be dis
cussed at a later time. 

(12) This fact was pointed out by A. K. Bose, B. G. Chatterjee 
and R. S. Iyer [Ind. J. Pharm., 18, 185 (1956)] in connection with their 
discussion of the absolute configuration of yohimbine alkaloids, based 
on molecular rotation difference data. 
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OBSERVATIONS OF NEW PHENOMENA IN THE 
FLUORESCENCE SPECTRUM OF A DIPHOSPHO-
PYRIDINE NUCLEOTIDE-LINKED DEHYDROGENASE 

Sir: 
B oyer and Theorell1 have reported that the wave 

length of the maximum intensity of the fluorescence 
spectrum of reduced diphosphopyridine nucleotide 
(DPNH) shifts from 450 mix to about 415 m̂ u when 
DPNH combines with liver alcohol dehydrogenase. 
Inspection of the figure presented by these authors 
indicates that the intensity of fluorescence of the 
alcohol dehydrogenase-DPNH complex is approxi
mately 1.8 times that of DPNH alone. 

We have made similar measurements with crys
talline heart muscle lactic dehydrogenase using the 
Aminco-Bowman recording spectrophotofluorime-
ter.2 The fluorescent spectra shown in Fig. 1 were 
measured in 0.05 M phosphate buffer, pH. 6.88, at 
room temperature using an activating wave length 
of 340 mfi. The curve labelled LDH was obtained 
with 8.4 X 1O-7 M lactic dehydrogenase. The 
molecular weight of the enzyme was taken as 
135,000.3 The curve for DPNH was recorded at a 
DPNH concentration of 2.5 X lO"6 M. When 
DPNH and LDH were each present at the concen
tration used for the measurement of their separate 
spectra, the curve DPNH-LDH was obtained. 
The wave length of maximum fluorescent emission 
occurs at 430 mfx as compared to 455 m/j, for 
DPNH. Preliminary experiments indicate that 
the maximum shift in fluorescence occurs when the 
ratio of DPNH concentration to LDH concentra
tion is approximately four. 

The addition of pyruvate to the DPNH-LDH 
system to a final concentration of 1.2 X 1O-4 M 
results in a rapid change to the spectrum of LDH 
alone. Surprisingly, the addition of oxamate to 
the same concentration results in a similar change. 
Since oxamate has been shown to be a powerful in
hibitor for the enzymatic reaction4 and has been 
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shown to be competitive with respect to pyruvate 
and non-competitive with respect to DPNH, it is 
inferred that this spectral change results from the 
formation of an LDH-DPNH-oxamate complex. 
The concentration of oxamate required to reduce 
the intensity of the LDH-DPNH fluorescent spec
trum to half its initial value is approximately the 
value of Kz when oxamate is used as an inhibitor 
for the LDH-catalyzed reaction between DPNH 
and pyruvate, i.e., approximately 10~6 M. 

The curve labelled DPNH-LDH-lactate was ob
tained when Na-L-lactate, at a final concentration 
of 4.3 X 10-2 M, was added to LDH and DPNH 
present in the concentrations used for the other 
curves. The wave length of maximum emission is 
shifted to 420 m#. The high concentration of lac
tate required to produce this effect, which pre
sumably arises from an LDH-DPNH-lactate com
plex, is consistent with the observation that lac
tate has essentially no effect as an inhibitor of the 
LDH-catalyzed reaction between DPNH and pyru
vate. The addition of oxamate to a concentration 
of 2 X 10-4 M results in the curve labelled DPNH-
LDH-LACTATE-OXAMATE. 

Results previously published from this Labora
tory6-6 indicate that a ternary LDH-DPNH-py-
ruvate complex is the reactive intermediate in the 
reaction catalyzed by LDH. Kinetic results also 
indicate that oxamate acts as an inhibitor by form
ing an unreactive LDH-DPNH-oxamate complex. 
Since the addition of diphosphopyridine nucleotide 
(DPN), which does not itself fluoresce, to LDH 
causes no change in the fluorescent spectrum of 
LDH, the present results suggest that in the LDH-
DPNH-oxamate complex the bonding electrons of 
DPNH are constrained in a configuration resem
bling the aromatic ring of DPN. Moreover, since 
no net reaction occurs, it is possible that the LDH-
DPNH-oxamate complex is an abortive complex 
similar in structure to the activated complex 
formed between LDH, DPNH and pyruvate. 
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