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Summary. The conversion of VLB using different Streptomyceles led to the isolation of VLB-
ether (3) and Hydroxy VI.B (6). The structural assignments have been made by NMR. and high
resolution mass spectral data.

In a recent communication [1] from these laboratories we have reported some
interesting transformations of one of the major alkaloid from Venca roesa L., vindo-
line (1) using S. albogriseolus, A17178. Since Vincaleukoblastine [2] (Vinblastine,
VLB) is an indole-indoline alkaloid with vindoline as the indoline moiety, we have
subjected VLB (2) to microbijological conversions using the same organism. Exami-
nation of the alkaloidal extract using TLC., after six days of fermentation, indicated
the presence of several new components in addition to unchanged VLB. One of the
new metabolites was an indolenine-indoline compound (3). This new metabolite was
shown to contain an ether linkage between C(7’) and C(20’) with rearrangement of
the indole-portion to indolenine with the intact vindoline (indoline) moiety. These
structural assignments could be made on the basis of IR., NMR. and MS. data. The
absence of the NH band in the IR.-spectrum [3] and of the corresponding signal in
the NMR.-spectrum was obvious. In addition, unlike in the NMR.-spectrum of VLB,
the two methyl signals from the two ethyl groups were well separated and centered
at § = 0.90 (¢, 3H, vindoline portion) and at § = 0.39 ppm (¢, 3H, indolenine moiety).
The corresponding two methyl signals in the NMR.-spectrum of VLB are grouped
together and are centered at § = 0.90 ppm (¢, 6H). The presence of the unchanged
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hydroxyl in the vindoline moiety was indicated by an extremely broad signal at
d = 9-10 ppm and strongly hydrogen bonded, broad band in the IR.-spectrum at
2700-2800 cm—t. Of greatest significance for the structure assignment 3 was the high
resolution mass spectrum of the new metabolite with the molecular ion M+ at

HIGH RESOLUTION MASS SPECTRAL DATA OF VLB-ETHER

M+
CoghsgNgg  Calcd.: 808. 4047

m/e 808  Found: 808. 4072

M-CH,C00
Casll53Nq0,  Calcd.: 749. 39143
m/e 743  Found: 749. 39045

m/e 648{in VLB ether) m/e 651(in VLB)

C40H49N404 Calcd.: 649. 37538 040H5‘N404 Calcd.: 651. 39103
[M—CgH;05) Found: 649. 37123 [M—CgH,0;) Found: 651. 38764

Fig. 1

HIGH RESOLUTION MASS SPECTRAL DATA DF VLB-ETHER

VLB-ether The most prominent peak
m/e 540 oM m/e 352
N +
H,C00Ce 5
CyrH4N;05

Calcd.: 352. 17869
Found: 352. 17690

CasHgN304
Calcd.: 540. 28623
Found: 540. 78557

Fig. 2
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808.4072. Calculated for C,HyN,O4. 808.4047. The absence of the m/e 355 ion (4)
typical in the fragmentation pattern of VLB [2], and the appearance of the new ion
at m/e 352 (5) in the spectrum of 3 was also of importance. These and other important
fragments are illustrated in Fig. 1 and 2.

When VLB was subjected to the conversion using S. panipalus A36120, hydroxyl-
ation at C(10') in the indole moiety of the alkaloid took place without any other
changes in the molecule. This type of transformation 6 has been observed with
several indole alkaloids using other organisms [4]. As in previously mentioned
conversions (see Experimental Part} purification of the material was rather tedious,
aud although the metabolite was shown to be homogenous by TLC., it could not be
induced to crystallize as a free base. Due to the scarcity of the material and its
instability toward acids, formation of a crystalline salt has not been attempted.

The structure of the new compound was quite apparent from the NMR. and MS.
data. In addition to the two signals from the two protons in the aromatic portion of
vindoline moiety at 6 == 6.62 and 6.12 ppm, there were also three signals H, at
8 —=6.91, Hy at 6.71 and H, at 6.95 ppm with the Jap of 8 Hz and Jye, 2 Hz.

HO \_/

I

D NN
¢ |

H

The mass spectrum of 6 showed, in addition to M+ of 826, the transmethylation
ion at m/e 840. The MS. of the metabolite esterified with diazomethane was charac-
terized by M+ of 840 and transmethylation products at m/e 854 and 863. Comparison
of pertinent high resolution mass spectral fragments of VLB and 10-hydroxyderiva-

HIGH RESOLUTION MASS SPECTRAL DATA OF
INDOLE FRAGMENTATION PROBUCTS OF VLB, HYDROXY-VLB AND METHOXY-VLB

Hydmxy ViB Methoxy VLB
CH,0
o T R
30000
m/e 355 CyHyNq03 m/e 371 CohiyN04  m/e 385 CypHpgN,04
Caled.: 355. 2022 3n. 19n 385. 2127
Found: 355. 2049 3N. 1961 385. 2110
~UH—CH;  Ho /CH—CH3 CH,0 ~UH—CH;
+ + +
m/e 144 CygHoN m/e 160 CyoHygNO m/e 174 C,H,,NO
Calcd.: 144. 0813 160. 0762 174. 0919
Found: 144. 0603 160. 0769 174. 0919

Fig. 3
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tive was of particular significance as shown in Fig. 3. These data are consistent with
structural assignments as portrayed in 6.

Experimental Part

Proton Magnetic Resonance Spectra. The spectra in CDCl; were measured using Me,Si as an
internal standard and were recorded on Varian HA-100 MHz instrument.

High Resolution Mass Spectra. The spectra were recorded using a CEC high resolution model
21-110 instrument.

Micvobiological Conversion. An appropriately prepared!) culture of A17178 and A36120 was
incubated on a rotary shaker (250 rpm) at 30° and VLB was added at a concentration of 50 mg
in 2 ml of acetone/water 1:1 per 500 ml flask after 24 h. The conversion was allowed to proceed
for six days, except in the case of A36120 where it was terminated after five days. After that time
the culture was harvested, filtered after adjusting the pH to 3.4, and made basic (pH 9-10), and
unless otherwise mentioned, extracted with CH,Cl,.

VLB Ether (A17178). A total of 2.75 g of VLB sulfate, in ethanol, was added to fifty-five
1-1-flasks, each containing 100 ml of a 48 h culture of Strepiomyces sp. A17178, grown in a complex
medium containing the following constituents per 1: cerelose 23, soluble starch 10, Wilson'’s
peptone 159 40, NZ Amine A 4, MgSO, - 7 H,O and Backstrap molasses 5. The medium was ad-
justed to pH 7.6 with KOH prior to autoclaving.

After an additional 120 h, the contents of the flasks were pooled and the pH of the whole
broth adjusted to 3.0 with citric acid. After stirring for 2 h, the cells were removed by filtration
and the pH of the filtrate adjusted to 9.5 by addition of ammonium hydroxide. The resulting
solution was extracted with two portions of ethyl acetate. The ethyl acctate solutions were pooled,
washed with water until neutral, and concentrated to give 1.8 g of non-crystalline material. TT.C.
(silica gel G, methanol/ethyl acctate 3:7, vanillin spray) showed a major component of Rf 0.57,
compared to an Rf value of 0.27 for VLB in the same system. This material was chromatographed
on a column of 100 g of Meyck silica gel packed in cthyl acetate. Elution of the column with
ethyl acetate gave 910 mg of material which precipitated upon addition of hexane. This material
corresponded to the major component of Rf 0.57.

500 mg of the material was now chromatographed on 75 g of silica (Merck 7729) using first
ethyl acetate as a solvent. After discarding 450 ml of the eluate, fractions of 25 ml were collected.

Fraction 4 appeared to be homogenous on TLC. and contained 60 mg. It could not be induced
to crystallize and therefore was used for recording of physical and spectral data.

Hydroxy VLB (A36120). A solution of 4.7 g of the crude alkaloid extract in ethyl acetate was
chromatographed on 200 g of silica (Merck, 7729; column 3.5 x 50 cm). After collecting 3.8 1 of
ethyl acetate, the elution was followed by 1.4 1 of ethyl acetate/absolute alcohol 9:1.

Fractions resulting from elution using additional 2.8 1 of the same solvent mixture were col-
lected (Fractions 14-19) and gave 550 mg of crude metabolite. This material was dissolved in
50 ml of 0.1 citric acid (pH 2.7) and cxtracted two times with (20 ml) of methylene dichloride
after changing pH to 3.5, 4.0, 4.5, 5.0, 5.5, 6.5 with dilutc ammonia. Fractions at pH 4.0, 4.5 and
5.0 yielded 103, 230 and 85 mg respectively and appeared homogenous on TLC. (silica, ethyl-
acetate/methanol 1:1). This material was submitted for the recording of physical data and phar-
macological testing.

We wish to thank Mr. John L. Occolowitz for the high resolution mass spectra and their inter-
pretation. We thank Mr. T. K. Elzey for the 1TH-NMR. spectra.
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