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STUDIES ON CHEMICAL STRUCTURE OF ASPERGIN, A METABOLITE OF
ASPERGILLUS SP. :

L. B. Sokolov, L. E. Alekseeva, V. 0. Kulbakh, N. A. Kuznetsova, V. S. Nyn
Leningrad Institute for Antibiotics

Aspergin was isolated in pure form frcm an unidentified strain of Asp. sp. The anti-
biotic had autibacterial activity. On the basis of the physico-chemical properties, as well
as ultraviolet, infrared, nuclear-magnetic resonance and mass-spectra of aspergin and the
products of its chemical transfermation, the structure of 2-isopentenyl-5-heptenyl-6-gen-
tizinic aldehyde was proposed for the antibiotic.

Ynl(‘ 615.33:582.824 (Hyperforinum)

AHTUBUOTUK THNNIEP®OPHH U3 HYPERICUM PERFORATUM L.

A. H. T'ypesus, B. H. [obpomun, M. H. Koaocos, C. A. Ilonpasxo,
H. 1. Pabosa, b. K. Yepros, H. A. [epbenyesa, b. E. Aiizerman,
- A. [. I'apaeyrs ;

UWHCTHTYT XMMHU TIpHpOXHEIX coepmmennii AH CCCP, Mocksa u Hncruryt Mqu06nonorn.n H
Bupycosorun AH YCCP, Kues

AneToHOBBII 3KCTPAKT 3BepoGosi 06GbikHOBeHHOro, Hypericum perfora-
tum L., npumensercs B MeAMIIMHEe B KauyecTBe aHTHOAKTEPHANBHOIO mpenapara
HoBonManuHa [1, 2]. HUsyuasi coctaB sroro npemapara, Mbl HalLIH, Y9TO OH
npeJcTaB/sieT COO0H CJIOXKHYIO CMeCh BELIECTB, TVIABHBIM AKTHBHBLIM KOMIIOHEH-
TOM KOTODOH sBJSIETCS aHTHOHOTHK, Ha3BaHHBIH Hamu runepdopusoM. Conep-
KaHue runepdoprHa B 3T0H cmecu Kosebaercs ot 10 no 20% u, no-suaumomy,
'3aBHCHT OT MecTa IIPOM3pacTaHus ¥ BpeMeHH c6opa Tpasbl. [Ipu 3TOM 13 cBexe-
coGpaHHOW TpaBbl AllETOHOM H3BJIEKAETCS MEHee CJOXKHAasi CMeCh BEIECTB.

I'unepcdopuH BHAENANH IyTeM XpoMaTorpaduy Ha CHIHMKAreje MapKd «BOJ-
Hasi KpeMmHeBas Kucaora» (aktuBHOCTb III) ¢ rpanueHTHBIM 3sOHpOBaHHEM
cMechbio 6eH30s1 — nerpoJeinbiit a3¢up (ot 1 : 5 1o 1 : 2) B npucyrcreuu 0,06 %
HOHOJIa B KauecTBe aHTHOKCHJaHTa. B OTCyTcTBHe aHTHOKCHIAHTa runephopuH
TNOJ JefCTBHEM CBeTa H KHCJIOPOJa BO3JyXa IpeBpallaeTcsl B CJOKHYIO CMeCh
BellecTB, 06/1aJalolMX 3HAYUTENbHO MEHbIIeH AaHTHMUKPOOHOH aKTHBHOCTBIO.

HeapHeANIyI0 OYHCTKY AaHTHOMOTHKA NPOU3BOAHJH IYTEM IIPEBpALIEHHUS
€ro B KpHUCTAJIHYeCKHH 3,5-TMHHTPOGEH30aT AeHCTBHEM 3,5-THHHTPCOEH30UI-
xqaopuaa B mnupuauHe. Brixox 66—70%, T. ma. 121,6—123° (43 cmmpra),
[@12°4-78° (c 1 B coupry), AEIOH 230 am (e 27 000), vSSl=CCl: 1745, 1720,
1710, 1660, 1645—1628 cu~1. Hanpeno: C — 69,2%, H— 7,6%, N — 3,9%;
M. B. 730 (3mech M Jajiee MoOJieKyJsIDHBIA BEC ONpENeJieH MacC-CMeKTPOMETPH-
yeckh). C,,H;40y. Bruncieno: C—69,0%,H—7,1%, N 3,8%; M. B. 730.

TCuaposusoM 3,5-1uuuTpoGensoara 0,1 H. pactBopcM KOH B 90% cnupre
NoJIyyeH ¢ BBICOKHM BBIXOJOM WYHCTHIH TumeppopuH, o0ajalouui anThGaKTe-
PHaIbHON AKTHBHOCTBIO (CM. TaGauILy). _

TunepdopHH KPHUCTaN/IH3yeTcsi M3 TeKCaHa B BHAE TOHKPX MLV, T. IUL
79—80°, [al}® +41° (c 5 B cnmupry). Haitneno: C—78,0%, H — 9,8%;
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M. B. 536. C33H;,0,. Bouncaeno: C — 78,3%, H — 9,8%. M. B. 536. Ero Y@
CNeKTp 3aBHCHT OT KOHUeHTpauuu u Bennuunel pH pactBopa. Tak, B cnupToBOM
6-10~* M pactBope Aygxe 278 wa (e 8200); B cnupToBOoM 6-10~% M pactBope
Mgare 298 wm (¢ 11 000); B 0,05 H. cuproBoM pactBope HCI Aygre 278
(e 8400); B 0,05 H. cnupToBomM pacTBope KOH Ayare 298 #m (e 12 000).

AHTHMUKDPOOGHAS aKTUBHOCTb runepdopuHa

=2 =8
b Sw 2

SRaE S5.%_

MHKpPOOPrahusM E o g g_i MHKpPOOpPraHusm E o ggi

- BN o) = N

SLEED SEELE
Staphylococcus aureus 209P 0,1 Streptococcus faecalis 1
Sarcina lutea 0,1 Escherichia coli 400
Bacillus subtilis 0,2 Bacterium pyocyaneum 400
Bac. mesentericus Proteus vulgaris 400
Bac. mycoides 0,2 Penicillium chrysogenum 400
Mycobacterium Bg 1 Fusarium avenaceum ‘ 400
Mycobacterium phlei 20 Mucor plumbeum 400
Corynebacterium michiganese 1 Candida albicans . 400

Caryophanon latum 1

B UK cnektpe runepdopuna (pHc. 1) HMeIOTCS MOJOCH NOTVIOLIEHH T TPYIII
O—H, C=0 u C=C (vayxc 3340, 1730, 1650, 1620, 1610 cx~1). Ero IMP cnekTtp
(puc. 2) cBumeresbcTByeT O HajauuuH 4 oJjeduHOBHIX mpotoHoB (8 5 M. 1.),
11 MeTu/BHBIX TPy, W3 KOTOPBIX 8 HaXoAsTCs NpHU ABOHAHBIX cBsidsax 6 1,67—
1,78 m. n.) u 3 cBsasaHbl ¢ HacbiueHHbiMH C-atomamu (6 0,96—1,14 m. 1.),
H OJIHOTO €HOJIbHOTO ruapokcuaa (6 6,97 m. 1.). ;

T'unepdopun obaajaer ca1abGbIMH KHCJIOTHBIMH cBoficTBaMmH, pK, 4,8 (B 50 %
BOJHOM CIHPTE) W TPH METHJIHPOBAHHH JHA30METAaHOM JaeT MOHOMETHJIOBBIH

3500 2100 2700 2300 7900 1500 7700 cm-?

T T T T T T T T Tl T T T T

Puc. 1. UK cnekrp 6% pacrBopa runepdopuHa B»C12C=CC12.

atup, hﬁ;,‘(’c"‘ 269 #m (e 4000). Haiineno: M. B. 550. CgH;,0,4. Bruncneno.
M. B. 550. IIpu B3auMOAEHCTBAH C FOAUCTHIM METHJIOM B JHMETHJICYJbPOKCH.
ne B npucyrcreun NaH rumepdopun oGpasyer C-MeTH/BHOE MPOHMSBOJHOE,
T. m1. 62—64° (u3 cnupra), Aexcarm 204, 303 wm (¢ 142, 138). Haiineno:
C—784%, H—9,8%,0—11,6%. M. B.550. CzH;,0,. Bruncreno: C —
78,5%, H—99%, O— 11,6%. M. B. 550. AueruaunpoBaHue runepdo-
pHHA YKCYCHbIM aHTHJDHAOM B MHPHAMHE NPHBOAUT K . MOHOaueraTy, AEtOH

Ma
250 #m (e 10 000). Haineno: M. B. 578. C;,H;,0;. Bruncieno: M. B. 5;5
XapakTepHble uaMeHennsi Y ® cnekTpa runepdopuHa B 3agBHCHMOCTH OT pH
H KOHIEHTPalKH, THIICOXPOMHBIH CABHT ¥ D NOT/IOMEHHs IPH ALETHIHPOBAHUH
u-o6pasoBanue O- u C-METUJIBbHBIX NPOU3BOJHBIX CBHUJETENBCTBYIOT O HAJIHYHU
B MOJIeKyJ/ie aHTHOMOTHKA €HOJIM30BaHHOH 1,3-IMKETOHHOH TIPYNIHPOBKH.
Boccranosienue runepgopuna usbsitkoM LiAlH , B adupe npuBogut x 06-
pasoBaHHIO TETPAruApoNpousBoAHOro, T. mi. 151—152° (3 cmecu rekcan —
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srunauerat); B 0,05 H. cmuproBoMm pactBope HCl—Ay,xe 277 A (¢ 13 000);
B 0,05 H. cnuproBoM pactBope KOH — Ayaxe 303 #am (2 21 000), Vyuie 3510,
~ 3300—3200, 1720, 1590 cm~!. Haineno: M. B. 540. C35H5,O4. Brrancneno:
M. B. 540. ]
TeTpamnpomnep(popuH (CONIEpIKHT 3 aKkTHBHBIX aToMa BONOpOfa, OOMEHH-
BaIOLIHXCS C D,0 na nefitepuii, a ero Y@ cnekTp CBHIETETCTBYET 06 OTCYTCTBHH
u3Menenuin B XxpoMocdope. CnenoBaresibHO, 3TO BELIECTBO SIBJISETCS JHOKCH-1,3-
IMKETOHOM, a B MCXOJIHOM aHTHGHOTHKE Bce 4 aToMa KHCJIOPOJia BXOASIT B COCTaB
KapGOHUJ/IBHBIX TPYTIIL.
Ilpu rugpupoBanuu Haj Pd- wnu Pt-katanusatopamu runephopus nor.no-
maet 4 mosa H, c o6pasoBanueM OKTarHApONPOH3BOJHOTO, TaKKe COXpaHsio-
1ero XpoMoopHYIO rpynnupoBky runepdopuna: B 0,05 H. cnupTOBOM pacTBO-
pe HCl — Ayaee 275 #m (e 8000); B 0,06 H. cmproBoM pactBope KOH —
%/!S‘axc 25_?424—305 Hm (e 11 600). Hamleﬂo M. B. 544. CyHg O, Bommcieno:
B :
Oxkraruaporunepdopud  Jerko obpasyer 3,5-IMHHTPOGEH30aT, T. ILI.
120—121° (u3 cnupra). Hafineno: M. B. 738. C4,Hg,O4N,. Bomuucaeno: M. B.

AL % 4 e Py

Puc. 2. SIMP CIIEKTp mnepd;opm{a B CCl4 npu 100 Mey.

738. B ero SIMP cnekrtpe OTCYTCTBYIOT CHTHAJIBI o.zleqmuonux NPOTOHOB H Me-
THJIBHBIX TPYIIN, CBA3aHHBIX C HeHachleHHbIMH C-aToMaMu.

Oxkncyrenuem C-meruarunepgopuna mno Jlembe — Pynnody (¢ BbigeseHHeM
aneroHa B Buie 2,4-1MHHTPO(EHUTHAPA30HA) YCTAHOBJEHO HAJHYHe YeThipexX
H300YTEHH/IBHBIX TPYII, KQTOPHIE, I0-BHAMMOMY, SIBJSIOTCS YaCTAMH YeThIpex
M30MEHTEeHHJIbHBIX Ienel.

OMnupHyecKas q)opmy.na runepdopuHa yKasbBaeT Ha Hauane 10 HHKpe-
MEHTOB JBOMHBIX CBsI3ed /M HUKA0B. ITockobKy 8 U3 HHX 00yC/0BAEHb ABOF-
upivu cBsidiMH C=C u C=O0, runepopuH 10/KeH 06/1aaTh GHLHUKIHIECKON
CTPYKTYPOH.

B eI BOH

1. U3 Hypericum perforatum L. BbiIeseH HOBBIH aHTHOHOTHK — THIep-
(dopuH, onpeneasoNnid aHTHGAKTepHaIbHYIO aKTHBHOCTb IIpeliapara HOBOWMa-
HHHA.

2. YcTaHOBIEHO, YTO rHneppOpUH NPEICTaBIsET coboit 6ﬂuumnqecxnn
terpakeToH CyH500,, conep)Kamun 4 usonpeﬂommue LeMH.
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HYPERFORIN, AN ANTIBIOTIC FROM HYPERICUM PERFORATUM L

A. I. Gurevich, V. N. Dobrynin, M. N. Kolosov, S. A Popravko, I.D. Ryabovd,j
B. K. Chernov, N. A. Derbentseva, B. E. Aizenman, - A. D. Garagulya

Institute for Chemistry of Natural Substances of the USSR Academy of Sciences, Moscow
and Institute for Microbiology and Virusology of the Ukrainian SSR Academy of Sciences

Hyperforin, a new antibiotic was isolated from Hypericum perforatum L. The anti-
biotic is the component of novoimanine, responsible for its activity. It was found that
hyperforin was a bicyclic tetraketone C3;H;,0,, containing 4 isoprenoid chains. :

VAK 615.334.07
BJIUSAHUE NPUCYTCTBUA BEH3“JI“EHHHHJ]JIHHA
B NMNOJYCHHTETHYECKHUX
NMEHUUWJIJIMHAX HA PE3YJIbTAT
ONPEJEJIEHUS1 UX BHOJIOTMYECKOW AKTHUBHOCTH

E. H. lipymununa, |A. E. Tebaxuna|. I. B. Cysopkuna

JlaGopatopusi MHKPOGHOJIOTHUECKHX MeTOJIOB HccaefoBaHust (3aB.— mpod. A. E. Te6Gskuna)
Bcecoto3nblit HayYHO-HCC/IE0BATeNbCKHI HHCTHTYT aHTHGHOTHKOB, MockBa

Hemounukomn OGeH3UANEHUYUAAURA 6 NPenapamax NOAYCURMemMU4ecKUx nNeHUuyusruHo8
saeasemca Hedocmamouno ouuwernas 6-AIIK. Ilpu onpedeseruu Guo0a02U4eCKOL AKMUBHOCTU Me-
muyuaruna memodom oupgdysuu e azap ¢ mecm-muxpobom Staph. aureus 209P 60 0b6rapysce-
HO, 4mMO npenapam Memuyursuna, colepacaujuti Gensuaneruyurrur 8 xoaudecmee 0,1—0,3% ,
MOdCem yeeaudusams OUON02ULECKYI0 akmugHocmb memuyusruna Ha 10—25% . Yeesuuerue 6uo- -
J02u4ecKotl axmusHocmu oxcayurruna 6onee yem Ha 10% moxcHo Habawdame npu coOepiHcaHuL
Genauanenuyuiruna 8 korudecmee 10—15 mkz 6 1 me npenapama. ¥eesuderue aKmueHocmu am-
nuyusruna He nabaodanoce dasce npu codepicanuu bensuanenuyuriuna 6 koaudecmee 1,2 eec.%
6 1 m2 npenapama.

Tabauy 3. Bubauozpagua: 4 Ha36aHUSA.

 Kak usBecTHO, A/l CHHTe3a IOJNYCHHTETHYECKHX NEHHIH/JIHHOB HEO0XO-
JuMa 6-aMuHONeHHIM/IaHoBasi Kuciaora (6-AITK — siaipo MosieKyJ bl NEHHIHJI-
JIHA), KOTopasi MPaKTHYECKH He 00/ajaeT GHOJMOrHYecKOH aKTHBHOCTHIO [1,2].
OpHako BeIMycKaeMmasi B MpoMbiijeHHOM Maciutabe 6-AITK moxer cozepkarb
GHOJIOTHYECKH aKTHBHbIE BEIECTBA, KOTOpble ONpPENE/ISIOTCS IO CTaHJapTHOMY
npenapary OeH3HJNEeHHLHJJIHHA. '

Haauune 6HOJIOTMYECKH AKTUBHBLIX BEIIECTB B HEKOTOPHIX maptusix 6-AITK
MOKeT ObiTh 00YCJIOBJIEHO HEJOCTATOYHOMN CTENeHbIO €€ OYHCTKH OT GeH3UJIeHH-
LHJJIHHA TIoc/Ie (pepMEHTAaTHBHOTO T'HAPOJH3A MOC/eIHero alHaa30H.

Hsyuenue colepkaHusi GHOJIOTHYECKH aKTHBHBIX BemlecTB B 6-AITK 6bl10
NPEANPHHSTO Ha OCHOBAaHHH TOTO, YTO HEKOTOPHIE SKCNEPUMEHTa/bHbie NapTHH
MeTHLMJUINHA, TOJYyYeHHble M3 pas3anyHbix maptuit 6-AIlK, umenu Guosoru-
YeCKYI0 aKTHBHOCTb, Ha 12—20% mnpeBHILIAONIYI0 TEOPETHYECKH BO3MOKHYIO.
BuoJsiornyeckasi aKTUBHOCTb OJHOM mapTuu cocraBusaa 1027 ed/me, wau 113,6%
TEOpPETHYECKH BO3MOXKHOM BEJHYHHBI I/ MOHOTHAPATa HaTPHEBOH COJH MeTH-
uuaauna (905 ed/me), Bropasi maptusi — 1086 ed/me, nau 120%, u Tperbsi —
1004 ed/me, nniun 111,8%. ; : ;

Beicokasi OGHO/IOrHYecKasi akKTHBHOCTb METHIMJ/JIMHA TIPU ONpENEeHHH C
tecT-MuKkpobom Staph. aureus 209P mozker ObITb 00ycC/IOB/J€HA IPHCYTCTBHEM
B mpemnapate APYroro NeHHIM//IMHA, K KotopoMy Staph. aureus 209P Gosee
yyBctBUTedeH. Staph. aureus 209P npumepro B 40 pa3s uyBcTBuTesbHEE K GeH-
3UJIMEHHIUIIMHY, YeM K METHLIUJUIHHY, NPH ONpeJeJeHHH METOJIOM CepHHHBIX
pa3Befiennil B 6ysboHe. [IpuMepHO TO JKe COOTHOIIEHHE COXPaHsIeTCst U TMPH HC-
MoJIb30BaHMU MeToja Auddysuu B arap [3]. CreroBarenbHo, He3HAUHTEbHBIE

3 AHTHGHOTHKH Ne 6 513



ANTIBIOTIC HYPERFORIN FROM Hypericum perforatum L.

A. |. Gurevich, V. N, Dobrynin, M. N. Kolosov, S. A. Popavka, I. D. Ryabova, B. K. Chernov, N. A.
Derbvntsvva, B. B. Aizenman, A. D. Garagulya

Institute of Chemistry of Natural Compounds, Academy of Sciences of the USSR, Moscow and
Institute of Microbiology and Virology Academy of Sciences of the Ukrainian SSR, Kiev

(Translation by Google Translate.)

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), [at]o +78° (c 1 in alcohol), AFOH 1. 230 nm (g 27,000), Vimax“'2¢<2
1745, 1720, 1710, 1660, 1645—1628 cm™. Found: C — 69.2%, H — 7.5%, N — 3.9%; MW 730
(hereinafter, the molecular weight is determined by mass spectrometry), Ca2Hs409. Calculated:
C—69.0%, H—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]o +410 (c 5 in
alcohol), Found: C — 78.3%, H — 9.8%. MW 536. Its UV spectrum depends on the
concentration and pH of the solution. So, in alcohol 6:10™ M solution Amax 278 nm (¢ 8200); in
alcohol 6:10™ M solution Amax 298 nm (¢ 11,000); at 0.05 N alcohol solution of HCl, Amax 278 nm
(€ 8400); in 0.05 N KOH alcohol solution Amax 298 nm (¢ 12,000).

Antimicrobial activity of hyperforin (table)

In the IR spectrum of hyperforin (Fig. 1) there are absorption bands of groups O—H, C=0 and
C=C (vmax 3340, 1730, 1650, 1620, 16100 cm™). Its NMR spectrum (Fig. 2) indicates the



presence of 4 olefin protons (8 5 ppm), 11 methyl groups, of which 8 are double bonds (&
1,57—1.78 ppm) and 3 are associated with saturated C atoms (0 0.96-1.14 ppm), and one enol
hydroxyl (8 6.97 ppm).

Hyperforin has weak acidic properties, pKa, 4.8 (in 50% aqueous alcohol) and when methylated
with diazomethane gives monomethyl ether, Amax 269 nm (€ 4000). Found: MW 550. C3¢Hs40a.
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), Amax, 294, 303 nm (&
142, 138). Found: C — 78.4%, H — 9.8%, O — 11.6%. MW 550. C36Hs404. Calculated: C — 78.5%,
H—9.9%,0-11.6%. MW 550.

Acetylation of hyperforin with acetic anhydride in pyridine leads to monoacetate, Amax 250 nm
(¢ 10,000). Found: MW 578. C37Hs40s. 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 LiAlH4 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 HCl — Amax 277 nm (g 13 000); in 0.05 N KOH alcohol solution, Amax 303 nm (g 21 000), Vmax
3510, 3300—3200, 1720, 1590 cm™. Found: MW 540. C25Hs604. Calculated: MW 540.

Tetrahydroperforin contains 3 active atoms of Hydrogen exchanged with D,O 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 H; with the
formation of an octahydro derivative, which also preserves the chromophore group of
hyperforin: in 0.05 N alcohol solution of HCl — Amax 275 nm (g 8000); at 0.05 N KOH alcohol
solution, Amax 292—305 nm (¢ 11600). Found: MW 544, C35He004. Calculated: MW 544,

Octahydroperforin easily forms 3, 5-dinitrobenzoate, mp 120-121 ° (from alcohol). Found: MW
738. Ca2He6209N;. 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=0, 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 CssHs204 containing 4 isoprenoid
chains.
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