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SUMMARY 

Him &-caAboLinz oI.kcd.oiai> ÍMQAZ òynthotizzd and òcntO-vind {,οκ antibiotic activity, 
oft tm compounds t<¿¿>t<¿¿> òhomd inhibit.oiy activity againòt om on. mono, o^ thz mimo. 

}dMAmò aòòayzd. 

INTRODUCTION 

In a earlier paper, it was reported the isolation from An iba sentaladora Ducke 

(lauraceae) of 1 - (p-hydrox i benzyl) -6-methoxy-6-carbol ine (9) the structure be i ng conf i rrnad 

by a two-step synthesis that involved k as an intermediate (Aguiar et. a l . , 1980). 

This paper presents the investigation of the antibiotic activity of nine β-carbo-
line al kaloids, all of them synthetized in our laboratory. 

Pharmacological interest in 3-carbolines arised from the fact that the hallucino­
genic properties of the beverages, known as ayahuasca, caapi or yagé,used by the indians 
In Amazonas basin are attributed partially to the presence of β-carbolines (Agurell et 
al., I969). Harmine, harmaline and related compounds can inhibit the enzyme monoamine 
oxidase and this property has been related with some of their effects in the central 
nervous systen (Udenfriend et al ., 1958). 

However, the antibiotic activity of β-carbol ines are poorly known since the pub 1 _i_ 
ions are limited to the results obtained by McKenna and Towers (1981) which invest_i_ 
ed the UV mediated cytotoxicity of β-carboline alkaloids using yeast and bacterial 

ioassay systems. 

EXPERIMENTAL 
Synthesis 
1-(p-Hydroxybenzyl)-1,2,3,^-tetrahydro-6-carboline-3-carboxylic acid (3_). d£-Try£ 

iphan (2.0*»g) and p-hydroxyphenyl pyruv i c acid (2.0g) in a mixture of I N H ^ S O ^ (10 ml), 
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EtOH (10 ml), and Η,,Ο (30 ml) were heated under reflux (21 hr) . After evaporation of 
EtOH and addition of cone. N H ^ O H (10 ml) and active charcoal, the mixture was boiled 
(30 min), cooled, diluted with NH^OH (5 ml), filtered, washed with Ε t^O, concent ra ted and 
kept at 0 ° (24 hr) . The yellow precipitate, a mixture of stereoisomers of 3 (1.7g)melt 
at 198 -208° dec. v K B r ( c m - 1 ) : 3400-2500, 1720, 1610 (b) , 1510, 11*50, 840. 1 HNMR(DMSO-d,): 

ΓΠ3Χ 0 

δ 2 . 7 0-3 . 3 2 (m, C H 2 ) , 3.35-3.88(m, CH 2) , '4.90 (b, NH, H-l , H - 3 ), 6.40-7.90(m-8H ¢),10.¾ 
(br s, NH, disappear with DJO). 

1 - (p-Hydroxybenzyl)-β-carbol ine(7_) . To a boiling solution of 3_ (1 .61 g) in HjO 
(300ml) were added 10¾ aq. I ^ C r ^ (60 ml) and HOAc (10.2 ml). After reflux (30min) and 

cooling, 10¾ aq. Na 2S0^ was added. The mixture was made alkaline with aq. NaOH and ejü 

tracted with Et„0. The Et„0 solution was dried and evaporated. The res i due was crystal 

o KRr 1 ~ 
lized from E.tOH-cyclohexane to 7 (0 . 56g ) , yellow crystals, mp 220-223 dec. ν (cm); 

- p . A u max 
3400, 3 2 2 0 , 1610, 1600 , 1 5 9 0 , 1 5 6 0 , 1510, 1500, 1450, 820, 735. λ (nm): 242 , 253 sh 

. max 
293, 340, 358 sh (E 37260, 3 1 5 1 0 , 15070 , 19730 , 8220, 87770). ' H N M Í C D ^ O C D ) : δ Ml 
(s, CH 2) 6.70 (d, J=9 Hz, H-3 1, H-5'), 7.20 (d, J=9 Hz, H-2 1, H - 6 ' ) , 7.^0-8.40 (m, 6H), 
10.3 (br s, NH, disappear with D 20) . M S [m/z {%)] 274 (95¾) M + , 273 (100), 272 (25),2581 

( Π ) , 137 (15), 136 (11), 128 ( 1 6 ) . Found: C, 79.06; H, 5.35; N, 10.74. C ? g H ^ 0 N 2 nJ 
quires: C, 78.01; H, 5.14; Ν, 10.21¾. 

I-(p-OAc-benzyl )-6-carbol ine (8), mp 1 6 9 - 1 7 1 ° (MeOH/H 20) . Found: C , 75 . 6 1; H, 5.18 

Ν, 8 . 7 6 . C , n H . , N - 0 . requires: C , 75-93; H, 5.10; Ν, 8 .85¾. v K b r (cm - 1 ) : 1 7 5 5 , 1620,1600 
/ 0 Ι Ο Ζ / . Π l 3 X 

1560, 1500, 1450, 1200, 900, 820, 800, 770, 745. NHMR (CDC 13> : 6 2 .30 (s, C H ^ , k,M 

(s, C H 2 ) , 6.82 (d, J=9 Hz, H-3' and H-5'), 7.00-7.50 (m, H - 6 , H-7, H-2', H-6 1), 7.85 (d 
J=6 Hz, H-4), 8.10 (dd, J=8 and 2 Hz, H - 5 ) , 8.40 (d, J=6 Hz, H - 3 ) , 9 J 5 (br s,NH, disa£ 
pear with D 2 0 ) . 

Determination of antibiotic activity 
Compounds 1 to 9 were dissolved in d imethyl sul foxide (DMSO) and tested for anti­

biotic activity against seven microorganismls as listed in Table 1. 
The activity was assayed by dipping antibiotic assay (AA) d i scs into the test sample 

draininq and then transferring the discs to the surface of an agar plate(Trypticase-soy 
agar) previously seeded with the test organism. 

For quantitative bioassays, disc containing respectively 500 yg , 100 yg , 50 iiq,25 
yg and 10 ug of the samples were used. A solvent blank AA disc was included In all bio 
assays and discs containing 100 ug of streptomycin sulfate and 100 yg of amphotericin Β 
were Included In plates inoculated respectively with bacteria or yeast. The plates were 
incubated at 37°C and examined after 24 and 48 hours for growth. 
RESULTS AND DISCUSSION 

Synthesis of the compounds 
Compounds J_ a n d 2 (known as synthetic products) were synthetized by condensation 

of dZ-tryptophan with acetaldehyde and phenyl-aceta 1 dehyde. Oxidation/decarboxi lation 
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ρ these two compounds with r^C^O^/CH^COOH/h^O led to compounds 5_ (known as natural and 
synthetic product) and (known as synthetic product) (Snyder et a l . , 19^8) . Compound 3 
was synthetized using the same procedure as for 9_ that is, by condensation of dí.-trypto 
phan with D-hydroxyphenylpyruvic acid (Aguiar et al., 1980). OxΊdat¡on/decarboxi 1 at ion 
with K^Cr^^^/CH COOH/H^O led to compound Compound 8 was obtained by acetilation of 

7, Compounds 3» 7 and 8 are new products. 

Bioassays 

From the nine alkaloids tested, only compounds Τ, 8̂  and 9_ were totally inactive. 
Compound 5_ (harman) exhibited growth inhibitory activity against all the microorganisms 
assayed. Compunds 3 and h showed activity only in concentrations above 500 yg per disc. 

A summary of the results are presented in Table 1, where the minimum inhibitory 
concentrations are expressed in yg per disc. 

It is difficult to correlate structure and activity. It seems that activity is 
reduced when the piridine ring looses the aromaticity. An exception i s compound 2_ wh i ch 
Btill mantains the activity. 
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RESUMO 

UOVQ alcalá id αΛ Q-coJiboZZuLcoi, ftaAam á¿nX&t¿zadoi <¿ avaU.adoò quanto ã ¿ua ação 

blÕttca. SQAA doi compoòtoò ínlb-óiam o ctiZÁCÁmQ.ntü de., um ou mali doò mlcfioon^anÁÁ-

(¿rttaÁ.adoA. 
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Table 1 - Antibiotic activity of β-carbolines (minimum inhibitory 
concentrations i η yg per disc) 

Organism Compound 
1 2 3 4 5 6 7 

C. albicans 250 + + 50 250 250 

Μ smegma t i s 25 - + 100 50 100 

Ε col i - - - 50 - -
S epidermidis + - - 1 0 - -
s. aureus - - - 25 - -
κ. pneumoniae - - - 25 - -
s. paratyphosa - - - 50 - -

8 9 

- no i nhi b¡tion 
+ inhibition only concentrations above 500 yg per disc* 
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