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Acetone extract of St. John's wort, Hypericum perforatum L.‚ is used in medicine as an 
antibacterial drug "novoimanin" [1 ‚2]. Studying the composition of this drug, we found that it is 
a complex mixture of substances, the main active component of which is an antibiotic called 
hyperforin. The content of hyperforin in this mixture ranges from 10 to 20% and, apparently, 
depends on the place of growth and time of collection of grass. At the same time, a less 
complex mixture of substances is extracted from the freshly picked grass with acetone. 
 
Hyperforin was isolated by chromatography on silica gel of the brand “aqueous cremic acid” 
(activity 111) with gradient elution a mixture of benzene - petroleum ether (from 1:5 to 1:2) in 
the presence of 0.06% ionol as an antioxidant. In the absence of an antioxidant, hyperforin 
under the influence of light and oxygen or air turns into a complex mixture of substances with 
significantly less antimicrobial activity. 
 
Further purification of the antibiotic was carried out by conversion into crystalline 3,5-
dinitrobenzoate by the action of 3,5-dinitrobenzoyl chloride in pyridine. Yield 65-70%, mp. 
121.5–123° (from alcohol), [a]D +78° (c 1 in alcohol), lEtOH

max 230 nm (e 27,000), nmax
CCl2CCl2 

1745, 1720, 1710, 1660, 1645—1628 cm–1. Found: С — 69.2%, Н — 7.5%, N — 3.9%; MW 730 
(hereinafter, the molecular weight is determined by mass spectrometry), С42Н5409. Calculated: 
С—69.0%‚ Н—7.1%‚ N— 3.8%; MW 730. 
 
By hydrolysis of 3,5-dinitrobenzoate 0.1 N KOH solution in 90% alcohol, pure hyperforin with 
antibacterial activity was obtained in high yield (see table). 
 
Hyperforin crystallizes from hexane in the form of thin needles, m.p. 79–80°, [a]D +410 (c 5 in 
alcohol), Found: С — 78.3%, Н — 9.8%. MW 536. Its UV spectrum depends on the 
concentration and pH of the solution. So, in alcohol 6·10–4 M solution lmax 278 nm (e 8200); in 
alcohol 6·10–5 M solution lmax 298 nm (e 11,000); at 0.05 N alcohol solution of HCl, lmax 278 nm 
(e 8400); in 0.05 N KOH alcohol solution lmax 298 nm (e 12,000). 
 
Antimicrobial activity of hyperforin (table) 
 
In the IR spectrum of hyperforin (Fig. 1) there are absorption bands of groups О—Н‚ С=О and 
С=С (nmax 3340, 1730, 1650, 1620, 16100 cm–1). Its NMR spectrum (Fig. 2) indicates the 



presence of 4 olefin protons (d 5 ppm), 11 methyl groups, of which 8 are double bonds (d 
1,57—1.78 ppm) and 3 are associated with saturated C atoms (d 0.96-1.14 ppm), and one enol 
hydroxyl (d 6.97 ppm). 
 
Hyperforin has weak acidic properties, pKa 4.8 (in 50% aqueous alcohol) and when methylated 
with diazomethane gives monomethyl ether, lmax 269 nm (e 4000). Found: MW 550. C36H5404. 
Calculated, MW 550. In the reaction with methyl iodide in dimethyl sulfoxide in the presence of 
NaH, hyperforin forms a C-methyl derivative, mp 62–64° (from alcohol), lmax , 294, 303 nm (e 
142, 138). Found: C — 78.4%, H — 9.8%, O — 11.6%. MW 550. C36H5404. Calculated: C — 78.5%, 
H — 9.9%, 0 – 11.6%. MW 550.  
 
Acetylation of hyperforin with acetic anhydride in pyridine leads to monoacetate, lmax 250 nm 
(e 10,000). Found: MW 578. C37H5405. Calculated: MW 578. Characteristic changes in the UV 
spectrum of hyperforin depending on pH and concentration, hypsochromic shift of UV 
absorption during acetylation the formation of O- and C-methyl derivatives indicate the 
presence in the antibiotic molecule of the enolized 1,3-diketone group. 
 
The recovery of hyperforin in excess of LiАlН4 in ether leads to the formation of a tetrahydro 
derivative, mp 151–152° (from a mixture of hexane - ethyl acetate); in 0.05 N alcohol solution 
of НСl — lmax 277 nm (e 13 000); in 0.05 N KOH alcohol solution, lmax 303 nm (e 21 000), nmax 
3510, 3300—3200, 1720, 1590 cm–1. Found: MW 540. C25H5604. Calculated: MW 540. 
 
Tetrahydroperforin contains 3 active atoms of Hydrogen exchanged with D2O for deuterium, 
and its UV spectrum indicates the absence of changes in chromophore. Therefore, this 
substance is dioxo-1‚3-diketone, and in the initial antibiotic all 4 oxygen atoms are part of 
carbonyl groups. 
 
When hydrogenated over Pd or Pt catalysts, hyperforin absorbs 4 moles of Н2 with the 
formation of an octahydro derivative, which also preserves the chromophore group of 
hyperforin: in 0.05 N alcohol solution of HCl — lmax 275 nm (e 8000); at 0.05 N KOH alcohol 
solution, lmax 292–305 nm (e 11600). Found: MW 544. C35H60O4. Calculated: MW 544. 
 
Octahydroperforin easily forms 3, 5-dinitrobenzoate, mp 120–121 ° (from alcohol). Found: MW 
738. C42H62O9N2. Calculated: MW 738. In its NMR spectrum, there are no signals of olefin 
protons and methyl groups associated with unsaturated C-atoms. 
 
Oxidation of C-methylhyperforin by Lemieux-Rudlof (with evolution of acetone in the form of 
2,4-dinitrophenylhydrazone) revealed the presence of four isobutenyl groups, which appear to 
be parts of four isopentenyl chains. 
 
The empirical formula of hyperforin indicates the presence of 10 increments of double bonds or 
cycles. Since 8 of them are due to double bonds C=C and C=O, hyperforin must have a bicyclic 
structure. 



 
Findings: 
 
1. A new antibiotic, hyperforin, which determines the antibacterial activity of the drug 
novoimanin, has been isolated from Hypericum perforatum L. 
 
2. It is established that hyperforin is a bicyclic tetraketone C35H52O4 containing 4 isoprenoid 
chains. 
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