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Abstract Anti-Mycobacterium tubcrculosis H37 RV data are pre- 
sented for the individual xanthones of Canscora decussata Schult and 
Swertia purpurascens Wall (Gentianaceae); a few, from the former 
species, showed significant activity. Additionally, structure-activity 
relationships of these compounds are evaluated on the basis of the min- 
imum inhibitory concentration data of 18 naturally occurring xanthones 
hearing 1,3,5-, 1,3.5,6-, 1,3,6,7-, 1,3,5,8-, 1,3,5,6,7-, and 1,3,6,7,8-oxygen- 
ated patterns and six synthetic analogs. 

Keyphrases Xanthones, various-naturally occurring and synthetic, 
anti-Mycobacterium tuberculosis activity evaluated in uitro 0 Myco- 
bacterium tuberculosis-effect of various naturally occurring and syn- 
thetic xanthones in uitro Structure-activity relationships-various 
naturally occurring and synthetic xant,hones evaluated for anti-Myco- 
bnctcrium tuhrculosis activity in uitro 

A previous paper (1) described the significant anti- 
Mycobacteriurn tuberculosis activity of the total polyox- 
ygenated xanthones of Canscora decussata Schult (Gen- 
tianaceae). This paper reports the identification of the 
potent anti-M. tuberculosis components of this plant. 
Additionally, the microbiological screening of synthetic 
analogs was conducted to evaluate the importance of the 
number and patterns of oxygenation of xanthones for this 
type of biological activity. 

EXPERIMENTAL 

Compounds-Xanthones I-IX, XII-XV, and XX-XXIV were 
available from previous investigations of C. decussata and Swertia 
species. Xanthone X was obtained by methylating IX with ethereal di- 
azomethane. On permethylation with dimethyl sulfate and potassium 
carbonate in acetone under reflux (46 hr), IX gave XI. Xanthones 
XVI-XIX were prepared by using previously reported procedures (Table 
I ) .  

References to the isolation or preparation of the compounds are given 
i n  the table. 

Test-A description of the screening method of M. tuberculosis H37 
RV growth inhibitor activity was given previously (1). The  minimum 
inhibitory concentration (MIC) of the test compounds required for 
preventing the microorganism growth was recorded (Table I). The  
compounds that could not prevent growth of the microorganism up to 
a dose of 200 pg/ml were considered inactive. 

RESULTS AND DISCUSSION 

The MIC data (Table I) of the 24 xanthones suggest that, for a mod- 
erate to significant anti-M. tuberculosis activity, the xanthone nucleus 
should contain oxygen functions a t  1,3- and 5,6- or 8-positions. Among 
the seven types of oxygenated xanthones tested for this activity, 1,3,5,6,7- 
and 1,3,6,7,8-pentaoxygenated xanthones (XI1 and XVIII, respectively) 
were the most potent. Furthermore, in these two types of oxygenated 

Table I-Growth Inhibitor Activity of Polyoxygenated 
Xanthones against M. tuberculosis H37 RV 

Number Xanthone 

I 1,3,5-Trihydroxy 
I1 1-Methoxy-3.5-dihydroxy 

I11 1,5-Dihydroxy-3-methoxy 
IV l-Glucosyloxy-3-hydroxy-5- 

V 
VI 

VII 
VIII 

IX  
X 

XI 
XI1 

XI11 
XIV xv 
XVI 

XVII 
XVIII 

XIX 
XX 

XXI 
XXII 

XXIII 
XXIV 

methoxy 
l-Hydroxy-3,5-dimethoxy 
1,3,5,6-Tetrahydroxy 
1,3,5-Trihydroxy-6-methoxy 
1,6-Dihydroxy-3,5-dimethoxy 
1,3,6,7-Tetrahydroxy 
l-Hydroxy-3,6,7-trimethoxy 
1,3,6,7-Tetramethoxy 
1,3,6-Trihydroxy-5,7-dimethoxy 
1,6,7-Trihydroxy-3,5-dimethoxy 
1,5,6-Trihydroxy-3,7-dimethoxy 
7-Glucosyloxy-1,6-dihydroxy- 

3,5- dimethoxy 
1,3,8-Trihydroxy 
1,8-Dihydroxy-3-methoxy 
1,3,6,7,8-Pentahydroxy 
1,3,6-Trihydroxy-7,8-dimethoxy 
1,3,5,8-Tetrahydroxy 
1,5,8-Trihydroxy-3-methoxy 
1,3,8-Trihydroxy-5-methoxy 
l-Glucosyloxy-3,5,8-trihydroxy 
1-Glucosyloxy-3-methoxy- 

Streotomvcin sulfatea 
5,8-dihydroxy 

Refer- 
ence 

2 
2 
3 
4 

3 
5 
3 
6 
5 
5 
5 
7 
7 
7 
4 

7 , 8  
7 , 8  
7 , 8  
7,8 
9 
10 
10 
9 
9 

MIC, 
mcgfml 

200 
Inactive 
Inactive 
Inactive 

Inactive 
10 
40 
100 
40 
100 
100 
5 
40 
10 
100 

10 
40 
5 
10 
100 
200 
200 
200 
200 

0.5 

Standard antitubercular drug used for comparison of activity against this 
strain. 
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xanthones, those containing hydroxyl groups a t  1,3- and 6- or 8-positions 
were more active than those containing other substituents (methoxy or 
glucosyloxy) a t  these positions. 

Norswertianolin (l-glucosyloxy-3,5,8-trihydroxyxanthone) (XXIII) 
and swertianolin (l-glucosyloxy-3-methoxy-5,8-dihydroxyxantho~ie) 
(XXIV), which occur in a number of Swertia species (9-11 ), were pre- 
viously reported to produce antitubercular activity, although their exact 
potency was not reported (11). In the present investigation, XXIII and 
XXIV exhibited only a weak anti-M. tuberculosis activity. The aglucone 
( X X )  of XXIII appeared to be more active than the corresponding 1- 
0-glucosyl derivative, suggesting the importance of the free hydroxyl 
group at  the 1-position for activity. 

Hansch analysis (12) with the partition coefficients (T) and MIC values 
01 I-XXIV was attempted but did not provide a good correlation. Elec- 
tronic and steric factors also seemed to be responsible for the observed 
biological activity. 
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Abstract 0 An investigation of the products resulting from the pho- 
tolysis of aprindine hydrochloride is described. The  compounds were 
characterized by GLC spiking experiments and combined GLC-mass 
spectrometry. In some cases, Rf values derived from TLC and/or pre- 
parative TLC and subsequent high-resolution mass spectral measure- 
ments also were employed for identification. 

Keyphrases 0 Aprindine hydrochloride-photolysis products identified 
by GLC and combined GLC-mass spectrometry 0 GLC and combined 
GLC-mass spectrometry-identification of photolysis products of ap- 
rindine hydrochloride Photolysis-aprindine hydrochloride, products 
identified by GLC and GLC-mass spectrometry 0 Cardiac depres- 
sants-aprindine hydrochloride, photolysis products identified by GLC 
and GLC-mass spectrometry 

In a previous report (l), a GLC method was presented 
which effectively monitors the stability of the antiar- 
rhythmic agent aprindine hydrochloride (2) [ N , N -  
diethyl-N’-(2-indanyl)-N’-phenyl-1,3-propanediamine 
hydrochloride] (I). During this work, it was discovered that 
I is not stable to  UV irradiation, as evidenced by extra 
peaks in the gas chromatograms obtained from GLC 
analysis of the photolysis solutions. Tentative identifica- 
tions were suggested on the basis of GLC retention times, 
but detailed characterizations were not reported. 

This report describes the characterization of the ap- 
rindine photoproducts uia TLC, GLC, and combined 
GLC-mass spectrometry. 

I 
CH., 

I 

EXPERIMENTAL 

GLC and combined GLC-mass spectrometric measurements were 
obtained using the instruments previously described (1). For this work, 
however, the combined gas chromatograph-mass spectrometer was in- 
terfaced to a data system’ that provided a background subtraction routine 
as an option. Additionally, nonlinear temperature programming provided 
optimal resolution. 

A typical run was carried out as follows: the oven was equilibrated a t  
120°, the sample was injected, and the chromatogram was recorded iso- 
thermally for 3.0 min. The  oven temperature was then raised to 190’. 

I The 150 data system, Systems Industries, Sunnyvale, Calif. 
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