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OTCUREITACISS OP CITHULLUS LAKATOS VAR. CITROJDES AHD
BHYOEIA DIOICA

g. Seifert and H. Ripperger

Institute for Plant Biochemistry, Research Centre for
Molecular Biology and Kedicine, Academy of Sciences

of the SDR, Halle (Saale)

Prom fruit of Citrullus lanatus var. citroides in addition to
cucurbitacin E (1) two glucosides were isolated which possess
the structures 2-0-B-D-glucopyranoayl-cucurbitacln |1 (2) and
p-O-B-D-glucopyranosyl-cucurhitacin E (3). 2 is the third
cucurbitacin glycoside which was obtained in a crystalline

form.

Prom roots of Bryonia dioica bryoamaride (4) was received which
was shosm to be identical with the synthesized 23,24-dihydro-

derivative of 2.

2 : R * B-D-glucopyranosyl, S' » H

3 : R» B-D-glucopyranosyl, R' * Ac

4 : R = B-D-glucopyranosyl, S' < H,
23,24-dihydro



STEROIDAL GLYCOSIDES IB SEEDS TOHATO.
K.K.Koshojev. A.P.Tshelochkova, N.l.KoxloTa.
Institute of Organic Che*istry, Kirgislan

Academy of Sciences, Frunze.

The glycosides toaatoside A, tomatoside B, toma-
toside C have been Isolated from the seeds tomato.
For the genin moiety all these three glycosides have
neotigogenin*

From chemical and spectral data In toaatosides
the carbohydrate moiety is linked to the genin at
position Cj with an ether bond and hare In addition

a O-glycoside bond «lso at position G~.

R'-D-G*



Aara BnaaTtmb aAPOGssijsis L Tek pusts
OF 0, GSHOS 1T.1.TWw
M.B.Gorovits, A.K.KelginbsyeT, T.S.Khristulae,
N«K.AbubblH TOT
Institute of the Chemistry of Plant Substances,

Academy of SeleneeB of Uzbek SSS, Tashkent, USSR

Six new spirostans, naoely karatavigenin A (111),
karatavigenln B (XV), 3-0-p -&-glucopyranoside of icara—
tavigenin £ (T), neoagigenin (71), aglgenin. (VII) and
gantogenin (TUI) have been isolated from A.karata-
viense and A.giganteum (Alliaceaa), where they exist
together with related Itrrigmrtn, diosgenin, juccagenin,
S -cnlorogenin, alliogenin (1)1 and alliogenin 3-0-3-
D-glacopyranoEide (U )1.

two naturally occurring benzoyl esters of steroi-
dal sapogenins (1J1,IT) here been described for the

first tise.

&

i. 8=a=w TX. 6 “LI; HOHAHFE
M. a=H; R,=£ -D-Glc VII. Sfi -OH; HeH; S,=CHij
1. fizH 5,=C6~CO VI, bl. -OH; B=H; Rt=CHj
IT. HeCGHCO;

T. B=C6HCO; E=J5-WEe

I. GorovitE H.B., Khristulas ?.B., Abubakirov K.£.
Chem.Hatur.Produc. (GSSH),434-, 1971.



- FOUR NEW DITERPENES FROM SIDERITIS GOVERAE
A. S. Gonzalez, B. M. Fraga, M. G. Hernandez, F. Larruga
and J. G. Luis
Department of Organic & Biochemistry, University of La Laguna;

Instituto de Investigaciones Quimicas, CSIC, Tenerife, Spain

From the aerial part of Slderitls gomerae Bolle four new
diterpenes have been isolated and their structures determined
as ent—8,13—epoxylabdan—5—-al (gomeraldehyde), ent—8,13p—
epoxylabdan-15-al (13—epigcraeraldehyde), ent-8,13—epoxylabdan-
15-0ic acid {gomeric acid) and ent—6,133~epoxylabdan-15-eic
acid (epigomeric acid).

Oxidation of gomeraldehyde and its 13-epi compound by air
gave gomeric acid ana 13-epigorr.eric acid, respectively. On
the other hand, LiAIH~ reduction of the acids yielded the
corresponding alcohols which were oxidized with CrO"™ in acet-
one to gomeraldehyde and 13—epigomeraldehyde, respectively.

Gomeric acid proved to be an enantiomer of the compound
prepared by Fetizon & col. by oxidation of sclareol. Reduc-
tion of 13-epigomeric acid with LiAIH™ gg-ve an alcohol which
was identical with that obtained by hydroboration of (—5—43—

epimanoyl oxide.



THE STRUCTURE OF VERTICILLOL, A MACROCYCLIC DITERPENE
FROM THE WOCD OF SCIADMPITYS VERTICILLATA Sieb. et Zucc. (TAXODIACEAE)
. . Q * b
Torbjorn Norin ™~ and Stefen Sundin
~Department of Organic Chemistry, Royal Institute of Technology,
S-100 44 Stockholm 70
and

AForest Products Research Laboratory, P.O.B. 5604, S-114 86 Stockholm

The wood oil of Sciadopitye verticillata Sieb. et Zucc. (Taxodiaceae) is a
rich source of terpenes* Recently we reported the isolation and structure
elucidation of a new sesquiterpene (+)-2,5-diepi-|3-cedrene (1) with trane-
fused five-membered rings4. The isolation of a novel macrocyclic diterpene
alcohol, verticillol, has aiso been reported*. Tentative structures of this
alcohol have been proposed**~. The structure (2) of verticillol has now
been settled. The structure elucidation, which is based on an X-ray phase
structure determination of verticillol diepoxide® as well as cheodcal and

spectroscopic data, will be presented.

1 2
1. Kawamura, J., Bull. For. Exp. Sta. Maguro, 31, 93 (1931).
2. Sumimotc, M., Tetrahedron, 22» 643 (1963).
3. Sumimoto, M., Tanaka, L. and Matsufuji, K., Chem. Ind. (London), 1928 (T9tr3).
4. Norin, T., Sundin, S., Karlsson, B., Kierkegaard, P., Pilotti, A.-M.
tfiehager, A.-C., Tetrahedron Lett., 17 (1973).
5. Erdtman, H., Norin, T., Sumimoto, M. and Morrison, A., Tetrahedron Lett
3879 (1964).
6. Kaneko, C., Hayashi, S. and Ishikawa, M., Chem. Pharm. Bull., 12, 1510(1964).
7. Pilotti, A.-M. and Wiehager, A.-C., unpublished resulte.



FURAEOTERPEKOIDS FROM TEUCRIULS POLIUIt L.
D.P.Popa. L.A.Saley and Phan Thuc An

Institute of Chemistry, Moldavian Academy of Sciences,

Kishinev, USSR

Some years ago C.Brieskorn and T.Pfeuffer /1/ isolated
from Teucrium polium L. the diterpenoid picropoline and
established its structure.

In connection with study of isoprenoids from Labiatae
family we have investigated T.polium L. growing in Moldavian
and Korth Caucasian regions and didn't find picropoline.

From acetonic extract of these plants we have separated three
new diterpenoids wich were named as teucrine P”, Pj and Pj.
The structure | for major component, teucrine P1l, was estab-
lished on the basis of chemical and spectroscopic data.
Teucrines P~ and Pj were correlated with the furoacetal |I.
Biosynthetic pathways and ecological differences of teucrines

will be discussed.

1. C.H.Briescorn, T.Pfeuffer, Chem.Ber..100. 1998 (1967).



stekeochsliis 3ht and S0:S thaiisfcrkatiohs of call H LW

DiTEHFSNOIbS
7.A.Raldugin, ?.A»rPentegova

Institute of Organic Chemistry, Siberian Division of

the Acadeisj’ of Sciences, fTovosibirsk, USSR

Sucker ~ and Paxil2 have isolated a new cembrane alkohol (1)
froa Cogglshora am i, le have succeeded in the partial synthesis

of this cosrpound Ttoe isocemorol (2). Action of Jones’ reagent on
(2) led to conpler airture of products containing the keton (3),
The double bazid in (3) possesses the trans-configuration as
it determined by SQE. Seduction of (3) by LiAIH~ led mainly to (1)

and 2—epi—{1), each characterized by physical and spectral data.

Reference*
1. 3.innker, ArcXPhar”., 305. 436 ('r972).

2. 7.B»Patil, U.A.Aayak, Suih Dev, Tetrahedron, 22, 341 0'A’3).



KCRbIT3HPSt;CIDS FKC:; PLUAC3AE AKT; possible routes OF THEIR
FORMATIOH

S.K.Smiidt, S.V.Avdcusova, V.A.Fente”ova

Institute of Orranic Chemistry, Siberian division of tve

Academy ci Sciences, .Novosibirsk, jSSE

ie have isolated some 1S- and 19-noraiterpenoids of isopit-arans
(1) and defcydroabietane (2) types from oleoresins of various
SiDexian conifers.

Oxidative ae”raaatiori of the natural- compounds induced by
a-saosferic cxyrer aa* be by one of pathways of norditerpenoide
formation. Autocxiaatioi of (1' and (2) (a,b) leads to formation
of considerable amount of sorditerpenoias, wLich represented by
Z, .--epimeric hydroperoxides (1,2 c¢,d), alkonolc CI,2 e,f) and
Hydrocarbons (1,2 k,1) with predomination of products containing

equatorial oxyrenated functional groupl’z.

a fc c d e i K 1
Uf lie »? 00E lie H Be H
ao 000H OoH ke H Ue H Me

1. ".V.Avdjukova, K.Shmidt, 7.A.Pentegova, lzvest. Sib. Otd, Acad.

Nauk SbSR, Ser.KfciiiuHtuk, (12) 140 (1973).
2. idem, ibid., (2) 11? (1973).



3TITDIES ON THE NEUTRAL PLANT EXTRACT OmsTITUENTS

OF HOMOGYNS ALPINA (CASS.)

J. Harmatha. Z. 3artek, L. Novotryf, V. Herout
Institute of Organic Chemistry and Biochemistry

Czechoslovak Academy of Sciences, Prague 6

From the light petroleum extract of the plant Ho-
mogyne alpina three sesquiterpenic constituents with
five-membered lactone ring were isolated. The first of
them was identical with bakkenolid-A (1). The other two
constituents, of the same bakkenolide type, have not
been described so far. Both of them have an eeter grou-
ping in the molecule. Angelyl-group in the first (I1)
and tiglyl-group in the second (Il11) case. All these
compounds are biogeneticaly related with the compounds
of furoeremophylane type, from which their chemotaxo-
nomic value within the Senecioneae tribe results. From
the extract two further constituents were isolated and

identified as euparin (IV) and methoxyeuparin (V).



STRUCTURE OF HIRSUTOLIDE AND ViKIDIGLIDE

K. Holuba. Z. Samek® and H. Grabarczykfc

a Institute of Organic Chemistry and Biochemistry, Cze-
choslovak Acaiewly of Sciences, Prague 6, Czechoslovakia
b Institute of Biology and Pharmacy, Acadeiny of liedicine,

Poznan, Poland

From the species Venidium nireutum BEROL. /family Com-
positae/ two as yet undescribed sesquiterpenic lactones,
called venidiolide and hirsutolide, were isolatedl. For
venidiolide /C20H260?1 m.p. 58° C, f«}*C +38,9°/ and for
hirsutolide /C16H2Q05, wi.p. 110-112° C, {a]]° -149,6°/ the
structures | and Il, respectively, based mainly on the

detailed analysis of their PVR spectra, were proposed.

1 Grabarczyk K.: Pol. J. Pharmacol, fharm. in press*



A Ne* Sesquiterpenic i“ydroxyester from Libanotis intermedia

O.aiotl, Z.Samek and B.Drozdz 8

Institute of Organic Chemistry and Biochemistry,
Czechoslovak Academy of Sciences, 166 10 Prague
aBiological-Pharmaceutical Institute,

Kedical Acadeny, 60-619 Poznan

Prom the light petroleum extract of the fruits of Libanotis
intermedia Kupr. /Umbelliferae/ a new sesquiterpenic substance
of the composition <*20"32"3 a.p.46-7°
isolated by silica gel chromatography. On the basis ef physico-
chemical measurements /1B, LW, MS, ALLU/ carried oat with the
substance and its degradation products the conclusion is that

it is a hydrozyester with the probable structure:



12-
FUETKEB SS3QUIT3EPEKOIC CTABOLITES OF LACTAHIITS HIIPH3
AED liACTARIUS AECATOB

W.E. Daniewsld., M. Kocdr and J. Kré6l

Institute of Organic Chemistry of Polish Academy of Sciences,

iarsew Poland.

by means of HPLC a series of new sesquiterpenes was isolated.
The structures of these compounds were elucidated with
the aid of full chemical and spectral analyses. The structural

formulae of some of them are shown below:

Lactaronecatorin Deconjugated anhydro-

lactarorufin A

Anhydrolaotarorufin A IEurtarorufin C



NAMMLWCbACTABOHWPIT C

I.Danieuraki
Institute of Organic Chemistry of The Polish Academy of Sciences,
ul. Kasprsaka 44, 00-961 Warszawa., Poland

and

S.Thorfci
Organic Chemistry 2s The Land Institute of Technology9

Chemical Center, Box 740, S-220 07 Lund 7, Sweden

Lactarorufin C, a sesquiterpene lactone of unknown structure from
Lactarius rnfus, on careful degradation gives an anhyiro derivative*
Combined spectral analysis end biogenetic considerationsls)2 suggest
structures ~ or 2 for this compounde Computer analysis of the LIS

spectrum indicates that £ is the probable structure.

1e ¥.15« Daniewski and fi.Kocbr, Bull* Acad. Pol, Sei. Ser, ChimO
19, 555 (1971)
363

Z. W .J'.Denleweki, E.Kocir Mid 3.Z«ltowek*t Ibid. 21, 785 (1973)



SESQUITERPENE STRUCTURES OF CONSTITUENTS

OF LACTARIUS SCROBICULATUS SCOP.

C. Vidari, M. I>e Bernardi, G. Fronza and P. Vita Finzi
1stituto di Chimica Organica
Universita degli Studi di Pavia (ltaly)

4

Centro del CNR per le Sostanze Naturali-Politecnico—Milano

From Lactarius Scrobiculatus Scop., a toxic aushrooa which
grows on the mountains in the Northern regions of Italy,
sesquiterpene metabolites have been isolated and studied.
Some of them have new structures, with skeleton like in
| or Il, that have been determinated mainly by spectro
scopic methods (IR, MS, ~H-Wl, *~C-NMR). Relations with

sesquiterpene compounds isolated fros other Lactarius

species ' will be discussed.
O (0] C**0Un
I *
1. G.Vidari, L. Garlaschelli, H. De Bernard!, G. Froxusa

and P. Vita Finzi, Tetrahedron Letters, in press

2. W.H. Daniewski, M. KocAr and B. Z6ltowska, Bull.Acad.
Pol.Sci. ,2+, 785 (1973)

3. G. Nagnusson, S. Thoren, J. Babsea and K. Leander,

Acta Chem.Scand., 828, 841 (1974)
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STUDIES K THE CHEMISTRY OF CARENES AND RELATED MONOTERPENES.

THE COHFIGDRATIOS AND CONFORMATION OF CHAMIC ACID.
1

TorbjSrn Norin, Sture Stromberg and Michael Weber
Departaent of Organic ChemisLry, Royal Institute of Technology,

S-100 44 Stockholm 70, Sweden

Chamic acid (1) and chaminic acid (2) are heartwood constituents of
Chcataecyparic nootkatenti* (Lamb.) Spach. (Yellow Cedar}”~~. Both acids

are highly active against wood-destroying fungi\ Chamic acid has also a
strong insecticidal activity”~. The structures and absolute configurations

of the acids have previously been elucidated”™’” but the configuration at

C(3) of chamic acid was not determined. In the present communication evidence
for the C{3>—eonfiguration of chamic acid as well as the conformation of this
adld and some related cai-2 md —4-eaes will be discussed together with the
application off a belicity rule for cisoid alkenylcyclopropane chroeophores

cush as tiusse of the car-2- and 4 enea.

1. carlsson, B., Erdtnan, H., Frank, A. and Harvey, W.E., Acta Chem. ScancL,
6, 690 (1952)
2. Frdtman, H., Harvey, W.E. and Topliss, J.G., Acta Chem. Scand., 10,
1381 (1956)
3. Rennerfelt, E. and Nacht, G., Svensk Butaniek Tidekrift, 49, 419 (1955)
4. Unpubliskea results

5. Korin, ., Arkiv KemCt 22, 123 (1964)
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| -RAT CRYSTAL STRUCTURE ANALYSIS (F LACIARCRUFINS
M.Bogucia-Ledochowska,A.Hempel,Z.l)auter,AiKonits,E.Borowski
Technical University,department of Pharm?centlcal Technology
and biochemistry , 80-952 Gdadsk
Z.Kosturkiewic*, Department of Crystallography,
Adam HictLewies University, Poznaa
M«Xoc6r,W.I)aniekai, Institute of Organic Chemistry,

Polish Acad.Sci., Waresave

The crystal and molecular structure of lactarorufina B and C
have been studied by heavy atom method,using p-bromobenzoyl
derivatives.

P-bromobenzoate of lactaramfin B-3,9-ether crystalizes in the
monoclinic system,space group:C2. Its unit-cell contains four
molecules. The spatial structure was determined by structural x-ray
analysis.The bond lengths,the intrabond angles and the dihedral
angles were calculated.The two adjacent five-membered rings show
envelope conformation; the six-membered ring 1* of half-chair

conformation.

r-boromobenzoate of lactarorufin C crystaliaes in the trigonal
8Tstec, space group : F3. or P3, *itfc three molecules per unit-cell.

The structure aas bees investigated by Patterson and Fourier methods'}



iR Twy 07,2 02 ¢ O0.i)ARX 51 ~ ~ mMii fbCCAl(E 3X
IN-SIStr asncTiok 31TH SRICHLCRCACCEELIOOCXASAIS (TAI)

B. 5cb.6bnect:er. D. Treirselt, G. Schubert and K. tonsold
Aoadesj’ of Sciences oX .the GDR, Research Center for
llolecularbiology and hedioine, Central Institute for

Kicrobiology and ISxperiniental Therapy, Jena, GLE

Steroidal alcohols react v;itl- TAl in CIXI1- co trichloro-
acetylcarba”sxtes. By this reaction the carbiaol r_roton
signal of a secondary steroidal alcohol suffers a down-

field shift flora 0,9 to 1,5 ppa.

Ine nagnitude of this doivnfield shift depends on the posit-
ion and the configuration of the hydroxyl group, and can al-
so be affected by a neighQouring substituent.

She influence of several vicinal substituents is discussed.
The application of this method for configurational assign-
ments is demonstrated by 16,17-disubstituted, 15,16,17-

trisubstituted and 2,J-disubstitutea steroids.

X = 3S, Hj



STESBOCHEMICAL INVESTIGATIONS OF STEHOIDS
BT CAHBON-13 HUH SPECTBDSCOFI

G.Sngelhardt, D.Zeigan
CentriLinstitute of Physical Chemistry,
Acadenp- cf Sciences of the GDB, 1199 Berlin-Adlershof, GDE

B.Schonecker
Centralinstitute of Uicrobiology and Exp. Therapy,
Acadenc of Sciences of the GDE, 69 Jena, GDE

Gy.Schneider
Institute of Organic Chemistiy,
Jozsef Attila University, Szeged, Hungary

13C chemical shifts to structural

The high sensitivity of
effects makes the I nkB spectroscopy to a powerful
tool for structure elucidation of steroids. Besides the
investigations on electronic substituent effects and
structural changes of the steroid skeleton particulary
useful results can be acliieved for the stereochemistry
of both the ring junction in the steroid framework and
the configuration of substituents. Some basic principles
of such stereochemical assignments by ~C-NMB are dis-
cussed and illustrated by selected examples of substi-
tuted A-1,3,5cdo)-ostratriene, ~-5,6-ancLrostene and

choiestane derivatives.
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CIriCUiAn  dxCH3Gi 3P GF -.DAI*

SPIRO—2—THIAZCI*IDIK—4—0I£E3

K.:.lei:czevrstet. Z.l-aryeek

Institute of Chesistry, Adam Kickiewicz University
foinab
The steroid molecule served in many cases as model

skeleton in circular dichroism studies, The OT transitions
of chromophores placed in known positions of this basic
skeleton exhibit Cottbn effects of different magnitude
and sign, depending on the kind of chiral perturbation.
Our present studies refer to thiazolidinones which are
the sulphur analogs of T - lactams. Optical activity of
tne electronic transitions involved is reached by building
the 3 atom of the thiazolidin-4—ene ring into the struc-
ture of the steroid. Three transitions could be detected
in the 190 - 260 nm spectral region. The nature of these
transitions is still disputable. They nay be the n -'w*
and TS* - '"*'* transitions of the amide grouping ,nixed
with sulphur transitions . She transitions are easily
detectable by the CD method, whilst the W spectra carry
only very little information in this respect. The thiazo-
lidinone chromophore was placed in positions 3, 4, and 6
of cholestane and in position 3 of coprostane. ?ormation
of spiro-thiazolidinones should lead, and in fact leads,
to pairs of compounds where the nitrogen atom occupies
ths axial and ecuatorial position. CD spectra of about
15 samples are recorded. The synthesis and stereoche-
mistry of these compounds is described in our proceeding
papers. The structural proof rests on KMR and IE stu

dies.



CORRELATION BETWEEN PHOTOREACTIVITY AND CRYSTAL STRUCTURE
0? GIBBERELLIH ENONES

G. Adam. L. Kutschabsky and el. Reck

Institute for Plant Biochemistry Halle/Saale of the Research Centre
for Lolecular Biology and Kedicine

and

Central Institute for Physical Chemistry Berlin - Adlershof,
Academy of Sciences of the GDR

The photochemical behaviour of crystalline gibberellin enones of
type | depends largely from the kind of the Bubstituent R.
Whereae 3-dehydro-gibberellin Aj (R=H) upon n— *it* excitation of
the chromophor is photodecarboxylated to the corresponding ring A
pnenolic acidl UV-irradiation of tne methyl ester (E=CHj) gives
Intermolecular /5+27 photocycloadaition leading to a main cyclo-
butane dimer. For explanation of these striking different pho-
tochemical pathways X-ray analysis of both starting o<.B-unsatura-
ted ketones have been undertaken. In the result of these studies
a clear correlation between photoreactivity and geometrical arran-
gement of the molecules in the crystal lattice has been found
allowing the prediction of constitution and stereochemistry of
the formed photodimer from all other structural possibilities.

H

1. Adam.G. and Voigt,b., Tetrahedron Letters (London) 1971.4601.
2. Adam.G. Tetrahedron (London) <), 3177 (1973).



STEREOCHEMICAL STUDIES OF 3C14, 4, 4-DIKETHYL-A-
HObIOCKCLESTAKE DERIVATIVES

H. Velgcva. V. Jemj
Institute of Organic Oeiristry and 3iocveaistry,

Czechoslovak Academy of Sciences, Prague 6

In connection *'ith our stereochemical studiesl on
A-homosteroids a series of 4,4-dimethyl-A-homo-5-choleste-
ae derivatives tearing oxygen substituent at 3-position >e-
re prepared. Configuration of 3-hydroxy derivatives was esta-
fciis”ed by application of the Horeau's irethod2 and the benzo-
ate rale. Stereochemistry of 2-bron;o-3-bydroxy end 2-bromo-
3-teto derivatives »ar studied by analysis of IR, NitH and
CD data.

1. VelEov™ F-, ferny V.: Coll. Czech.. Cheb. Couwwuan. 39.
1476 (137 4) ar-d the previous works.
2. ~oreau A.: Tetrahedron 20, 2431 (19643.



STEEEOSELBGTIVmM US THE CAIALXTIC HTDHOGEHATICK
ASB WEira-SCHEFFEE EPQXTDATI3B OF 3-OXO-i£EsTEBOIDS

K.Xoc6br and A.Cisplak
Institute of Organic Chealstry

Polish Academy of Science,Bar3a*

We suggest as 4u working hypothesis that the stereoselec-
tivity in both reactions is controlled by canfuritational equi-
librium of 5-oxo-f4 -steroid 1. 4. the "half-chair"/monoplanar/
conformer of K ring gives predominantly or exclusively fi-iso-
mere and the other ones /1,2-diplanar and 1,4—diplanar/ give
d-isomers.Thus the effects of the remote substituents and of
the solvent an the stereoselectivity of these reactions are
easily interpreted due to their influence an the conformatio-
nal equilibrium.

This conclusion is based on oar results concerning the reac-
tivity and conformational properties of A”staroids and suppor-
ted by a number of other authors* data.

The presented hypothesis Is dra«n from SBptrical regolari-
ties but it can be rationalised In terms of well kno-ga reac-
tion kinetics and mechani.Bas.In both reactions the cyclic
transition state requires the coplanarity of new formed bonds
during the whole reaction oourse.Kodel studies prove that the

two sides of eaeh conformer are not equivalent in this respect.
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STEREOCHEMISTRY OF MOLECULAR RbARRANGESEUTS
OF DISOBSTITOTKD CARAHES

B.A.Arbusov, Z.G.lsaeva. R.R.DjakonoTa,

A.E.Arbuzov Institute of Organic and Physical Chemistry
ILasan, USSR

Iransfonaation™Eix 5,4-disubstituted caranee in reactions of
Sjj, B2 and Ag tynes bave been studied, , Cyft)

0] >X 1

Depending on tne steric orientation of C~-1 and C”~-X bon -
dings 71,2/ and epoxide ring In | /3/ the bicycloheptanc carbon
systems of Canute derivatives undergo rearrangements to blcyclo-
nexane systems of two types: Ill and IT. 'Che first one (A) is
caused by the sinembered ring contraction of the cataHe systems
with, equatorial bonding C*~X > The second one (B) is observed
in reactions of compounds with Cj-X bondings in cis-positlon re-
latively to the cyclopropane ring.

1. B.AAArbb-zov, 7.A.Naumov, Z.G.lsaeva, R.R.Djakonova, Proc. Acad.
Sci.USSR, Cham. Sect., 197. 353 (1971).

2. B.A.Arbuzov, &.G.ls3era, R.luDjUsmwa, G.A.Bakalelnik, Bull.
Acad. Sci. USSR, ULt. Chau Scl., 1972. 1660.

5. B.A.Arbuzov, Z.G.lsaeva, V.A. Shalhutdinov, Proc. Acad.Sci USSR.
Che». Sect., 210, 837 0975*.
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SYNTHESIS AND STEREOCHEMISTRY OF TWK EPOXIDE
RING OPENING REACTION OF SUBSTITUTED EPOXYCARAEES

B.A.Arbuzov, Z.G.lsaeva, K.D.lbragimova
A.t.But- mjrov Chemica 1 Research Institute,
A.E.Arbusov Institute of Organic and Physical Chemistry

Kazan, DSSE

The comparative study of epoxidation of substituted carenes
I-Y1 and' behavior of related epoxides in the micleophilic substi-
tution reactions has been carried out.

Lack of reactivity of | in the alkaline hydrogen peroxide epo-
xidation reactions is probabiy due to the reducing of conjugation
in the C=C-C=0 system /1,2/; 1l in such conditions does not react
at all.

Epoxidation of ketones I|-1Y with peracids proceeds stereospe-
cifically to give the isomers with trans-position of epoxide and
cyclopropane rings to each other; She stereospecificity is the
result of the hindered attack of the oxidant on”~ e Jb —side of
the double bond /3,4/.

The epoxidation of Y «nri Q results in the formation of both
possible stereoisomeric epoxides, which indicates to the certain
steric effect of the substituents at 4—€-atom.

1. B.A.Arbuzov, Z.G.lsaeva, N.B.lbragimova, Proc.Acad.Sci. USSR,
Chem.Sect., 195. 91 (1970).

2. A.N.Vereshchagin, C.G.VulSfcon,K.D.lbragimova, Z.G.lsaeva,
B.A.Arbuzov, Bull. Acad.Sci. USSR, Div.Sci..1971. 994.

3. P.J.Eropp, J.Amer.Chem.Soc., 88, 4926 (1966).

4. B.A.Arbuzov,A.R.Y il'c.hinskaye, Ball. Acad.Sci USSR,Div.Chem.Sci.
1967. 954.



CHELLUIAb TBANSFOfiIAAFIOHS OT (-)-C 1S- Al (+ )-THAJS—CIiEAIIBS

I.I.Bardyshev, E.F.Bujnova, G.V.Deshchitz, B.G.Udarov

Institute of Physical and Organic Chemistry of the BSSE
Academy of Sciencies, Minsk, USSR

Under the influence of electrophyllic agents Hg(OAc)~
and halogen hydrides the cis- and trane-caxane cyclopro-
pane ring will open stereospecifically C to 100 per cent)
and regioselectively (90 to 95 per cent for HgCOAcJg and

65 to 70 per cent for halogen hydrides) with a subse-
quent formation of m- and p-menthanes. In this case less

stable isomers with e,a-orientation of the substituents

will chiefly be formed.
The heating of caranes to temperatures of 400 to

5500c brings about their cis- and trans-ieomerization

as well as the opening of the cyclopropane ring.
(-)-trans-Carane, p—menthene-3> cis- and 'trana-p-menthe—
neo-8, cis- and trans—mn.enthenes—8, p-menthene-4(8) and
(+)-m-menthene-3(8), are formed from (-)-cie-carane.
(+)-cis-Carane, (-)-m-menthene-3(8) and theee same men-
thenes are formed from (+)-trans-carane.

Autooxidation of the caranes proceeds gainly by the
Cj-H tertiary bond (75 to 80 per cent) and the C~-E and
Cj-E secondary bonds (20 to 25 per cent) both from <<-
and Ji-sides of the molecules with the fonaation of cor-

responding hydroperoxides.



OXTDATIOH O? SOVE OLEFIHIC MOHOTEBPEHES WITH MANGAJT3SE
ACETATE HYDRATE AS A METHOD OP LACTONE SYNTHESIS

K.Wi-feiewioz, P.Ruiko and Z.ChahudKIlfiaki

Department of Organlo Chemistry, Institute of Chemistry and
Technology of Medicinal Products, School of Medicine, Wroclaw

The growing Interest in terpene lactones, which ahow a wide
spectrum of biological activities'-'3”", prompted us to syn—
thesise lactone derivatives from oleflnlo monoterpenes I.e.:
p-menthene, carene-3, o-pinene and bornene.

As the oxidant manganese acetate has been used, either In
the prepared hydrate form or generated "In situ" In the re-
action medium. It has been found that the best results oan be
obtained at 110 — 130° oxidation temperature.

In all oases ca 50 4 of the starting material has been recov-
ered from the reaotion mixture. The lactones were isolated by
fractional disillation followed by column chromatography on
silica gel.

The lactones were converted by LAH reduction Into the corresp-
onding diols.

The struoture of all new compounds was established by ir n?d
pmr speotra and nacroanalyses.

1) A.E.Green, J.C.Muller and G.Ouris30n, Tetr.Lett.3375 (1S72)

2) S.M.Eupchan, M.Maruyama, H.J.Hemingway and J.C.Hemingway,
J.Org.Chem., 38, 2189 (1973)

3) P.A.Grleoo, Synthesis, 67, (1975)
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BEACTIOffS OP TOSTLATES OP EOHO-TEEPSHOID. ALCOHOLS
WITH POTASSIUM t—BUTOXIDE IH APHOTIC SOLTEHTS

Z. Kjkowski, 4. Orszaiaka, Z. Chabudzl&skl

Department of Organic Chemistry, Institute of Chemistry and
Technology of Medicinal Products, School of Medicine,

Wroclaw

The trans-elimination of p-toluenesulphonic acid moiety
from the tosylates of mono-terpenoid alcohols, effected with
potassium t—butoxide In pyridine, WP, or W30, produces un-
saturated hydrocarbons In good yields. Small amounts of the
corresponding alcohols are also formedj no other products
«ere found In the reaction mixture.

This reaction is Tery convenient for preparation of
hydrocarbons hardly accessible by other methods of preparation.
Thus, cis-pinene and menogeneﬂcan be prepared from isopinooan-
pheol tosylate and dihydrocarveol tosylate, respectively.
Other preparations are: (-)trans-p-menthene from carvomenthol
tosylate, (+)trans-p-menthene from menthol tosylate, and

(+)bomene-2 from bomeol tosylate.

1. H. Scbmidt, Ber., 80, 520 /19*7/.

2. X. Bessiere-Chretien, Bras, Compt. rend., 268. 2221

/1969/.
5. E. Horiuchi, H. Otsuki, 0. Okuda, Bull.Chem.Soc. Japan, 14,

501 /1959/.



CHEMICAL 'T*ATHAPTTIVAPTOKE Cff GlkbrekETJ. THS JHD
THE KWBMH kw ETBMCTUHB->KOTI 71TT RELATIONSHIP
X.P.Serebryakov, I'.b.Kobrina, L.H.Suslova.jmd

y.y.K'aoharov
(Zelinsky Institute for Organic Chemistry, theUSSH
leadeey of Sciences, Hobcow-U/354-)

Gibberellins Aj and when treacted with neutral
Manganese dioxide undergo oxidative decarboxylation
to (la,b) or oxidative lacton”~zation to
5-Dehydro-GAj(llia) or its methyl ester(l1Xb) easily
react with nucleophiles to give the adducte of type
(1T), where E=H or He and X is a nncleophlle residue.
The use of p-*ethoxyphwnacyl esters of &Aj and its
deriTatiTes as a convenient photosensitive protection
of the carboxyl group allows to obtain the products
of O-alkylation(Va,b,c) and other compounds with free
COCH group. She resulte of bioasseye(on dwarf pea,
lettuce and cucumber) of caepounds thus obtained are
compatible with the assumption that gibberellins can
hind to soma particular sites of the correspond”

receptors in the plant.

9*Cun COOR
0a fArofrt GA<N So.

ia. (from Can
—b, A (-fromCAj)
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SYNTHETIC TRAad?0K4ATIOH OP RES3IE.ACIDS.
OXIDATICS OF ABIETIC AVD 7-HETODEHYDRO-
ABIETIC DERIVATIVES

It. 1. Goryaev, +.S.Sharipova. L.K.Tikhonova

(Institute of Chemical Sciences, Academy of
Sciences of the Kazakh 33E, Alma-Ata,USSR).

To obtain reactivity groups of a molecule of abietic and
dehydroabietic acids certain reactions of their oxidation
have been studied.

Oxidation of methyl abietate (I) with chromic acid in an
acetic medium at SO°C produces the mixture of 7-ketomethyl-
dehydroahietate (Va), 12-ketomethylabietate (11), 6,12-diketo-
methylabietate (111) and the product of a further reaction
(I1), confound IV. Oxidation of the (I) with chromic acid
in an acetic medium at 0°C resulted in the mixture of II,

HI and V,

Oxidation uriih potassium permanganate in pyridine at 0°C
produces the mixture of (I) and (11).

Oxidation of 12-R-7-ketoiaethyldehydroabietate (V a,b,c,d)
with chromic acid in an acetic medium results in Jj-diketones
(V1). OxidatioD of the (V a-e) with oxygen in the presence of
tertiary potassium butyiate produces ketoenellactones (VI1I).

\Y)
h
*0
CefgMe
a R=H Vi Vila R=H
b P=Br b R=Br
¢ R=OCOCH™ ¢ B=OCOCH"
d R=UH2 d
e B=OH e H-OH



SYNTHESIS AMI REACTIONS Of 5,7-CYCLO-B-HO»;/CHOLESTASES

L. Kohout and J. Fajk.05
Institute of Organic Cheristry and Biochemistry

Czechoslovak Acadezy of Sciences, Prague 6

The synthesis of 5,7-cyclo-B-homocholestanes substitu-
ted in position 4 »ss carried out and their chemical
behaviour discussed with respect to the participation

of the cyclopropane ring.



AUTO-OXIDATION OF 3a,5-CXCLO-5a-CHOLESTAJIi-6-Ojre
AND 3a,5-CYCLO-5a-CHOLESTAH-7 -ONE

7. Cerny. A. Trks and-J. Kohoutovi
Institute of Organic Chemistry and Biochemistry,

Czechoslovak Academy of Sciences, Prague 6

Auto-oxidation of both starting compounds in tert-
butyl alcohol in the presence of potassium tert-butoxide
gave, after separating the reaction mixture into acidic
and neutral components and isolating the acids as methyl
esters, the substances | - VI. Formation of an oxetanona
(V1) from a ketone (V) in the course cf an auto-oxidation
process has been observed for the first time. The diosphenol
| is a precursor of V, whereas V gives rise to VI. The com
pound Il is a precursor of 111, IV, V and VI. Compounds 111
and IV are not formed from I. Mechanistic implications of

these facts are briefly discussed.

HO COGfte



SYNTHESIS OF LACTONES BY OPFEKA'JEP. OXIDATION

L. Eignerov6é and A. Kasai.
Institute of Organic Chemistry and Biochemisxry,

Czechoslovak Academy of Sciences, Prague 6.

Oppenauer oxidation of 3£S-dimethylandno-5-pregnen-
18,20a-diol yields 3P-dimethylamino-20a-hydroxy-5-pregnen-
-18-0ic acid lactone which was believedl to be a product
of intramolecular hydride shift in the 18,20-dicarbonyl
intermediate. In order to verify this hypothesis we pre-
pared and oxidized a number of analogous 18,20-dioxygenated
derivatives. Product distribution indicates that two main
mechanisesjointly contribute to the lactone formation:
one of them may be classified as gradual oxidation of the
primary hydroxy group without any change of the oxidation
state at the carbon whereas the other one involves
formation and subsecuent stereospecific intramolecular reduc-
tion of the corresponding 20-keto derivative. The possible

roaction mechanism is discussed.

1. R. Belion, Brit. 917,447 /Chem. Abstr. jjg., 1710 (1963)/.



SIKMONS-SMITH METHYLSNATION OF STEROIDAL DOUBLE BONDS

J. Fa.ikoS. J. Joska, L. Kohout
Institute o” Organic Chemistry and Biochemistry,

Czechoslovak Academy of Sciences, Prague 6

Simmons-Smith methylenation of the 4,5 and 5,6-double
bonds in the normal as well as in the B-norsteroid

series has been investigated. The results will be

discussed in detail.



Synthesis of Some Bis-Amino-Androstanes and

Pregnanes.

Z. Tube V. Marsel

A ner synthesis of the 2,16-biB-amino-endrostane
and pregnane derivatives Is presented. She bis—quater-
nary salts of the synthetised amino—eompounds possess
a potent neuromuscular blocking activity.

In the studies sona attention has been paid to the
connection of ths chemical structure and the biological

activity too.



SYNTHESIS 0? SOKE STEROIBAL UfiSA?UKAIEE ~."S-arOZIDSS
ATO THEIR REACTIONS

J'.Kocor and A.Kurrk

Institute 0? Organic Chemistry
Poliah Acadeay of Sciences .Warsaw

63-Hydrozy-7oi-chloro-3-keto-1 ,4--dienes (1) were produced in no-
derate yields by the action of chloramine T or E-hexachlorome-
lamine on the corresponding trienones. The chlorohydrines | on
treatment with alkali gave the title compounds Il in good yields.
The cleavage of the oxirane ring of Il by hydrochloric acid or
lithium chloride led to the formation of the chlorohydrines |
end to the iiequatorial chlorohydrines 11l in the ratio 4s1 .
The structures of the new compounds | were proved by their con-
version into acetates and the oxidation to the 3,6-diketo-1 ,4-
-dienes [IT7). The mechanism of the trans-diequatorlal oxirane

ring cleavage will be discussed



heactic:: of 2,3,5-teiphsntlteteazoliui: chloride /ttc/

WITH  21—-HYDEOJY—20—+FIETOSTEROIDS

J. Jasiczak and M, A. Smoczkiewicz

Department of General and Analytical Chemistry
Institute of Goods Science, Academy of Economics

Poznah, Poland

The oxidation products of steroids with ano(-ketol group
/desoxycorticosterone/ and dihydroxyacetone group /pred-
nisolone/ are studied. As oxidizer, 2,3,3-triphenyltetra-
zolium chloride TTC was applied.

The process is found to lead to the respective glyoxml
groups which, in the reaction medium applied, undergo
essentially an intramolecular Cannizaxro rearrangement
reaction to the respective hydroxyacid groups. From the
glyoxal derivatives under continued action of TTC, the
respective ketoacid /if the glyoxal derivative arose froa
desoxycorticosterone/ and l7-ketosteroid /if the glyoxal
derivative arose from prednisolone/ was isolated. A me-
chanism of these red-ox processes is proposed.

The oxidative properties of TTC with regard to cortico-
steroids are compared to those of standard oxidizers:
EIO”, NaBiOj, Cu/OAc/”, CrO”, and the experimental con-
ditions are established for the use of TIC in the prepa-

rative oxidation of the side chain of corticosteroids.
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STABILITY OF STZEOIDAL 5,6-DIHALOGHHO SOBST1TUXHTS
TOIARDS GEEIGKIED'S HEAGEIJT

H» Salwa. T. Ryznar and R. Jaworeka

Institute of Pharmaceutical Industry, Warsaw

The behaviour of 5>6—dihaloeano eubatituants of
5,6-dihelofeno=3—acetoxy-pregnan-20-athyleneketale
towards Grigaard's reagent was axaeinad»

The reBalts were ielpful in the subsequent syntheaia

of 5-broro=6jfe-flaoro-~,1‘bCMlihydroxy*“bc-pregna«“a0O-ea.



Oxidation of Steroidal 5-En-7—enes with Hydrogen
Peroxidn is Alkaline Seditm

bj Teresa KoZek and Irena MaZunowioz
Institute of General CheBdstry, Aoadeay of Agriculture, Wroclaw

The oxidation of steroidal >-en-7—enes with hydrogen per-
oxide in alkaline medium leads always to the formation of 5,6a-
epoxy—/—ketones, independently of the substitution pattern of
ring A. Under slightly more drastic oonditions these epoxides
underwent easily oxidative ring cleavage, yielding 6-+nor-5-oxo-
5,7-seoco—7-oarboxylie aoids.
4,4—Pimethyl—and 6-aethyl-5en-7-ketones gave under these con-
ditions stable 5,6a—epoxy—7—ketones resistant to further oxid-
ation.

The structurea of eaoh obtained epoxides and aolds mere establ-
ished by means of IB, PIE mad QED.



SYNTHESIS OF STEROID SUbPEOHIATES BT PHASE THAJBSFES
CATALYSIS

S. SCHWARZ and (krs.) G. WEBE3

733 Jenapharm, Bereif'h iforschung and. Sntwicklung,
D3E - 69 Jena, Otto-Scn.ort-8tr. 13

Sulpnonat3 6 - active estrogenic principle of the depot-
contraceptively acting drug DEPOSISTOK® - as well as the
nighlv antifertile acting esters 2 ~ 5 cau synthesized
easily and ia high yields by using phase transfer catalysed
(PTC) esterifi-cation ol 1 or 2 with the corresponding sul-
phonylchlorides 2 ~

PTC technique allov;s the totally selective epterification of

tne puenolic hydroxyl group in the compounds 1 and 2.

Conventional means of esterification reveal unsatisfactory
regarding tee preparation of the amido-

The mecnanism of PTC esterification is to be discussed. It
was especially investigated in the case of tne reaction of
1 with 2 bY means of I&Delling with deuterium.

S. SCHivtiEzit . 5E3ER) I». SOrfREIPj
Paarmazie N0, ? '1975)

S. BCHKOZE, G. wERNn
Z. Chem. 10, 299 (1970)
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3EIGHECURIXG GROUP PART-ICIPATICS DtJaiBG I1HE OX1DATIO5
CP STEROID TCLUETE-p-SULPHOS\TES WITH DIKTTHYIl 3ULFHO.TIDE-
—SODIUS» HIDROGEK  CAEBCKATE.

Gy.Rr.hnelder "nd | .Jfeisz-7incze

Institute of Organic Chemistry J6zeef Attila Gniversity,

Szeged, Hungary.

The oxidetiun O 3(b-acetoxy-16-o-tolyleulphonyloxymethyl-
-andro8t-5-en-17-sceti3tes with dimethyl eulphoxide in the presence
of sodium hydrogen cerbonete gives the corresponding 16-alaech”~de
derivatives.

Under eiuiilar conditions, it is the cyclic carbonates
exclusively that is formeu froa: 3(i-acetoxy-16-p-tolylsulphony 1-
oxymethyl-androst-5-en-ji7-ole with els hydroxyl function on the

D i-ing. The oxidation is taken {.lace if a hydroxyl group with
trrns fui-ctiot. ia present beside the p-tolylsulphonyloxymethyl
group.

The foimeticn of a cyclic c-rbonate is a typicel neighbouring
group participation. ‘"re propose the [(GH-HCOj* )-6j STmbol to

chracterise this process.
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A 11 SYBTHESIS OF FCRHXL ST"OIQ;

IU Hobner and K. Ponsold
Acade:..y oi Sciences of the GQR, Hesearch Center for
Lk>lecualrbiology ana LSedicine, Central Institute for

Microbiology ana Experimental Therapy, Jena, Giffi

Vicinal aziao alcohols | in the estratriene-, anarostane-,
and 19-norandrostane-series were synthesized starting from

ketoneB according the following scheme:

With acid anhydrides acylated | could be obtained, while

reaction Trith ~esylchloride leads to dehydration.

She so formed stable -sinylazides Il were treated with
trip~enylphosphine giving formyl steroids IIl in high
yields.



SYETHESIS A6 THAKSFORIIAIIONS OF ISC?IERIC ?0-ABYXAZOISEGNA-
517 (20)- DIEIffi- 3 6,16}- DIOLS

Skorova, A.Y., Kamernitzky, A.V., Pavlova-Griehina, H.S.

N.E.Zelinsky Institute of Organic Chemistry, the USSR

Acaderay of Sciences, Boscow

The reaction of both 16« I'fcf-(I) and 168, 176- oxide (I)
of dehydropregnenolone with p-nitrophenylhydrazine in the pre-
sence of small amounts of acids gives rise to the Isomeric
20p-nitrophenylazopregna- 5,17(20)- dien - 36,16-diols (II1)
and (17). Azoolefin (IH) when treated with sodium acetate
gives 20-hydrazone 16-aeetate of 16e<,17/1- diol (7), while the
azoolefin (17) under the same conditions give B only pyrazole
(71). However, the 16-acetote of 17 (711) yields 20-hydrazone
3,16-diacetate of Tfat-pregn - 5-en- 38,166,178- triol- 20-one
(TUI). This reaction apparently proceeds by intermediacy of
an orthoacetate. The structure of (Till) was proved by spectral

methods and by degradation of the side chain.
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SYKTEBSIS OP THE ESTERS O? 4LlL- AND DINQRCHOLA - 5,16,20(22)-

TBTBNOIC ACIDS

gamernitzky, A.Y., Kryvoruchko, Y.A., Litvinovskaje, S.P.,

Reshetova, 1.S.

H.D.Zelineky Institute of Organic Chemistry, the USSR AeadeHp

of Sciences, Koscow

Beformatsky reaction of dehydropregnenolone acetate (la)
and 3B— acetoxyandroata-5,16-diene- 17B-arbaldehyde (lb) af»
lords the acetates of carbethoxydiols (Ha,b) in good yield.
Defaydratation of the latter with POCI™-pyridine gives the
corresponding carbethoxydienes (llla,b)- which can be ueed aa
intermediates for the synthesis of pojyhydroxysteroids. Brom tK
carbethoxydiol acetate (lla) both E and Z- isowers aboat the
pA20(22)_ bond 00uj_ ™ be obtained, but carbethoxydiol acetate
(lib) gives only B-isomer. Diene (lllb) was also prepared by
the Wittig-fadworth-Horner condensation of (Ib) withfCgEjOg)
PCOJCHjCOOCjHj and by dehydrohalogenation of the A ®-20— chloro-
steroia which was obtained from (lib) with SOCIp. Treatment

of hydoxysteroid (lla) with SOCIj yielded lactone (1V).
A
60
1Q B

a.«~aky
& .K*H
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KOVEL SYNTHESIS OF AKDHOSIASE-"7-SPIHO-2»-YIW1AKE D22IYATIYES

A. A. Aschrem, ?. A. Lakhrich and V. A. Khrip-ch

Institute of biocrganic Chemistry, Byelorussian

Academy of Sciences, ISinsk
A simple synthesis of 17-spirofurane steroid derivatives has
been developed on the basis of adducts 1,3-dipolar addition of
nitrile oxides to a triple bond of steroid acetylene alcohols.
Thus, for example, isoxasol obtained in 90S-yield from ethy-
nyldiol 1 and acetonitrile oxide 2 in situ, during hydrogenation
in ethanol on Ki/Be undergoes reductive cleavnge of the H-O bond
to form Imlnoketone 4 in high yield. Hydrolysis of the latter
yields spirofuranone 6 clearly via Intermediate formation of
~ft-diketone 'g. The reaction hydrogenation proceeding in acetic
acid allows conversion of isoxasol » to spirofuranone 6 to be
achieved in one step with quantitative yield. The total spiro-

furanone 6 yield approaches 90% based on 1.
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STHTHBS1S OF ELULLIO3TMOB AIALOSS
O.M. Segal and Eh.S. 3yiiykeT

Shemyakin Institute of Bioorgailc Chaeistry,DSSS

Acad«Hy of"Science», Moscow, U3SE

Synthetic route* wore worked out to 2-deoxyanaleg* of
rubrosterone Of type (1) .which are possible metaboli-
tes of natural 2-deoxyecdysomee.Som 5«-hydroxy-6-ke-
toateroids were showa to rearrange la A-boBo-B-»or-

Bteroids under aHraliaa conditions.

R- H, OH

HO
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STHTHBSES 0S ECE1BOHB AHALOGS oh thb

turtr Qf k<pcprmmar. SAPOSBKHS

I.L.Eovoselskaya, M.B.Gorovlts, H.K.AbubakLrorr

Institute of the Chemistry of Plant Substances,

Aeadeay of Sciences of Uzbek SSH, Tashkent, USSR

Starting from diosgenia (1) we have synthesised

two analogs of ecdy”one: (25H)-5& -splrost-7-en-3/3 ,5,140t-
triol-6-one (T) and (22H,25E)-50( -fui-ost-?-en-31,5,|4c/,
26-tetraol (XT).

H S**/ |
A  cliaOP*
5 Ac 5 skdco5-ifcei
e. A& 03£B% c.£eOa
\$eOr t.Zn-C aHfOH
b/1rCOb

i.KACO]
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SINTHESIS OF OXYGENATED ST3ROL SIDE CHAIN

M.Xoc6r and A.Cieplak
Institute of Organic Chemistry

Polish Acadeny of Science,Warsaw

The diastexeomoric mirfcure of 20E and 20S 3/3,25-dihy-
droxy-cholest-5-en-22-ones has been obtained on relatively
short and efficient way using androstenolone as the star-

ting material.

This product is a suitable intermediate for the syn-
thesis of ecdysone and hydrozylated vitamine type com-

pounds.
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Synthesis of 25-Hydroxycholesterol from Androetenolone
Acetate
J. Wicha, K. Bal
Institute of Organic Chemistry of the Polish Academy

of Sciences

Androetenolone acetate 1 «as transformed to ethyl
3/i-acetoiy-5-pregnen-21-oate 2 by Reformatsky reaction
mith ethyl bromoacetate, followed by dehydration
and selective hydrogenation. Eater 2 «as converted to its
tetrahydropyranyl-methyl derivative 2» ADqrlation of 2
«ith 2-methyl-2-(3'-bromopropyl)-1, 3-dioxolane gave 27-nor-
cholestane derivative 4. Intermediate £ «as reduced to 2
via alcohol £ and tosyl ester 6. Acid hydrolysis of J. gave
27-nor-25-oxocholeet-5-ene-3/S-ol 8, which on treatment »ith
methyl magnesium iodide furnished the title compound
Stereochemistry of alkylation of ester 2 «ill be

discussed.

J. R=THP ,R'=M*

« R-THP R- COOMc 8 R0
5 R«THP R'= CHr-OH o Re g
6.,R=THP R'= CH20T» H

7. R=THP R'=CH3



CONTROLLED PRENOL HOMOLOGAfION
J. S. Baran, B. S. Pitzele and D. H. Steinman

SearTe Laboratories, Skokie 1., U.S.A.

Polyprenols such as dolichol, bactoprenol and betulaprenol, which
function as carriers of glycosyl groups in glycoprotein biosynthesis,
are examples of natural substances meoe of sequential E or Z isoprene
units. An approach to their synthesis «as developed which allows
controlled prenol homologation. The synthesis involves the novel y-
alkylation of the dianion derived from but-2-.ynoic acid with an iso-
prenyl bromide to yield 2. Stereoselective addition of a methyl
group to the methyl ester of 2Mor its thiol adduct followed by
reduction of the ester group with AIHj yielded the desired Eor Z
prenol. In this manner nerol and E-E or 1-1 farnesol were obtained

in >01% purity.

1 RBr 2 R-CHpCsCCOOH 3 RoH2c(d*)=CHCOCH3



A SYNTHETIC APPRO/SH TOWARD* T4Z VBLI”™RAI STBLHTOI

J.Proborg, G.Kagnusson and S*Thorfo
Organic Cher.ietry 2, The Lund Institute of Technology,

Chemical Cantor, Box 720, S -220 07 Land 7, Sweden

We have undertaken a synthesis of relleral (1M1, a C~-dialdehyde
from Lactarius rellereua and L. perkacenua. An investigation has
now been made of steps in a sequence leading to the diester 2,

Compound 2 appears to be a synthon of value for the synthesis of

other sesquiterpenes from basldiomycetae -«

1. G.yagnuseon, S.Thor&i and T.Drakenberg, Tetrahedron 29f
1631 (1973)

2. G.Kagnusson and S.Thorfo, Act* Chen. Scand. 27, 2396 (1973)



JUVEKIIE HORIOKE ANALOGUES. SYKTHESIS OF
4 -[3 - (4-KEIHOXY-4—KETHILEEKTYL)-CYCLOEEB-
TEKYI]-3-tXTKYL.CSOTOHIC ACID ETHYL ESTEH

Y. Blernacki. S. Sobdtka, K. Kocé6r

Institute of Organic Chemistry, Polish Academy of Sciences,

Warsaw

In search for new bioanalogues of the juvenile hormones
(JH), an unsaturated ester 1 with a cyciopentene ring was

synthesized according to the following reaction scheme:

a
0 OdMVeg

1
2. KX313/13r

The cyclopropene ring can he regarded as an optional
model system of a fixed conformation of the JH ethyl group

at C-7 with its methyl attached to C-5-
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THE SYHTHESIS OF KJSSIBLE JUVENILE HOBEOHE BIOANALOGDE
WITH CTGLOBDTAHE filHG

B. Sterzycki, W. Sobotka, . Koc6r
Institute of Organic Chemistry,

Polish Academy of Sciences, Warsaw

The compound /1/ was synthesized to investigate its

activity as juvenile hormone bioanalogue.

The natural products from monoterpene groups geraniol and
/1B,5B/-pinene were used to obtain the Cr, and Cg synthons.
In the last stage of multistep synthesis these synthons were
combined in the Wittig reaction, forming the central C-7

double bond.



JLPPROACH TO THI SXHTHESIS OP JH AHALOGUE CUE AH ALICTCLIC ENO.

K. Koziowska and V. Sobdtka
Institute of Organic Chemietry, Polish Academy of Sciences,

00-961 Warsaw, Poland

An attempt of the total s”~ntheaia of the juvenile Karaone
analogue with the five-*e*bered ring at the position C”~-Cg by
combining aynthone 1, 2 and 3 will be reported. Compounds 1, 2
and 3 «ere prepared ia moltistep transformations from cyclopan-

tadiane, 3,3-dimethyl acrylic acid and isoprene respectively.



THE MODIFIED WITTIG REACTION OF SESQUITERFEHOID

M.Z»Krimer and T.l.Spektor

Institute of Chemistry, Moldavian Academy of Sciences,

Kishinev, DSSB

The interaction of ,~-hydroxycitronellylacetone (1) with
triethylphoephonoacetate (l11) has been studied in the condi-
tions of the modified Wittig reaction. It has been found that
the result of this reaction is the formation of ethyl 5-hyd-
roxy-3,7,11-trimethyl-trans-2,10-dodecadienoate (llia) and
A N-unsaturated S-lactone (1T). The hydroxy ester (llia) was
acetylated to the corresponding acetoxy ester (Illb). The lat-
ter and lactone (IT) on treatment with potassium t-butozide in
THF at room temperature followed by treatment with diazoethane
in ether have produced ethylesters of 3,7,11-trimethyl-trans-2,
trans-4,10-dodecatrienoic (T) and 3,7,11-trimethyl-cis-2,trane—
4,10-dodecatrienoic (T1l) acids. The hydrogenated analogue of I

reacts with the phosphonate Il In the same manner.

M o

(EtoJjPCHijCooet (i)

a)R«H, BIR=Ac



THB BMTEENTC IHYXSTILATIOHS U THE SffixXBS
OF ABSCIBIC AC3BE IBALCXHIXS
H.S.WulfsOn, Y.B.Berlin, L.G.lsaeva, X.M.Eoff, V.l.Kefeli.

Shemyakin Institute of Bioorganic Cbeglstry and Timiryazev
Institute of Plant Physiology, USSR Acadasor of Sciencea,
USSR, Moscow.

Por determination of tbs influence of mntual steric rela-
tions between pentadiene aid* chain and cyclobexane ring
in abecisic acid and its biological activity, some Hodel
hydroiy acids (I11-T) with Hied conformation ware synthe-

tised by the following scheme>

 -n",C'CC=CHCH20E it v>"C*CC=CHCOCE
t-Bn>0 la,b t-Bu” Ila.b
| 7<*\60* Me lie
CHC=CHCK"™05 AN C H = OK=CHCOOH
-
t-B a4gn IH cfd
Ieo* Mt It
. /v |
rx v w w . n'w ™ J2S.
t-Bu'4s t-Bu t~®a (60% IV,L'b

N\ CH-CHO-CHCOOE
O«

The methyl esters of Ha,b were obtained in a good yields
by two steps stereospecific oxydatioo of isomeric diols
la,b. Under other conditions the conversion of X la to N
was unsuccessful. Preliminary biological testing showed
the presence of abacisic acid activity in compound IT

and T.



CATALYTIC RSDUCTIOH OP 17*,20; 20,21-BISMSTHYLEHE-
-DIOZY-19-HORPREGHA-1, 3,5(10), 9(11)- TETRAEH-3-YL
METHYL ETREB
J. Zianiony and H. ZaJ“c
Institute of Organic Chemistry, Technical University,

Zulrki 36, L6d£, Poland

Catalytic reduction of steroidal p-methoxystyrenoid ayaterne

is knownl” to afford stereospecifically hydrogenated deri-
vatives of natural (900 configuration. Hydrogenation of the
title compound led unexpectedly to the formation of 1I'M,20;
20,21-bismethylenedioxy-19-nor-9p-pregna-1,3,5(10)-trien-
—3-y | methyl ether (31#), lib,20; 20,21-biamethylenedioxy—
-19-nor-9bt-pregna-1,3,5(10)-trien-3-yl methyl ether (21<),
Tbl,20} 20,21-biemethylene-19-nor-529f,10]-pregnane (4256)
and 1'fa,20; 20,21-biemethylenedioxy-19-nor-57, 9£,10j=-
-pregnan-3]-ol (5%). The structure of the products «as deduced

from spectroscopic data and from chemical transformations.

Keereman, D. Tan der Sijde and A.P. Marx, Heel. Trav.
Chim. Pays-Bas 21» 1095 (1972 and ref. cit. therein.



SEABCH TOR A MOTEL ROUTE TO THE TOTAL SYHTHE3IS
0? STEROIDS
V. Buchowiecki and H. Zaj~c
Institute of Organic Chemistry, Technical University,

fcwirki 36, i*6d£, Poland

2-methyl-2 (3-p-aethojcyphenyl-3-oxopropyl)cyclopentadion-1,3
(1) «as synthesised in excellent yield in a two-step re-
action froa anieole. (I) was found to cyclodebjrdrate easily

imder acidic conditione into a compound which rearranges

this can be utilized in the total synthesis of steroids.
The triketon (X) affords conveniently an ethylendithia-
ketal which reacts regioseleetively with Qrignard reagent
to give, following dehydration, an unsaturated derivative
(111). The last compounds is a suitable intermediate for

final elaboration of the steroid skeleton.

O (0]

17D.K. Banerjee, K W. Sivanandaiah, J. Indian. Chem. Soc.,
~8, 652 (1961)



3-0— C. — —5¢GC-—sZortOIDS

3. Schwarz, h. Eeijiel and U. Sberhardt

Ta3 -Tenapnara, 2ersich loreohutg and Sntwiciiung,
OBE - 65 Jena, Gtto-Scnott-Str. 13

E. Schick

Akademie der Wissenschaften der DUE, Xentralinstitut iur
Orgaaische Chesiie, DDE - 1159 Berlin-Adlersnof, Sudovrer Chauscee5

The sterecapecific reduction of ihe ketc jjroup in 1 and 2
respectively provides the basis for a total synthesis of
gonaneE being episieric at C-13.

deduction of 1 by complex hydrides results in a (1 : 2,?)
sirtare of diols £ and j:+. rinereas redaction of the deriva-
tives £ and 6 by in iieCE yields nearly quantitatively
the eorresponcing I"S-alcohols 2 fcuas. (steric approach
control).

perforating the reduction of 1 by i.aBb™ under conditions of
phase transfer catalysis effects a preferential formation

of the I~vl-isoaier 4 =1,4 : 1). kK"K5FHIMPCI<SDOHF-VI2L5.Y-
reduction of 1 offers the method of choice for syntnesizing

2 in preparative 3cale Q sft=*: 1)«

In addition, compound ~ is accessible by microbial trans-
formation of seco-dion 13-

2, tIM 4 are extrcuiely sensitive to acids: Under siild acidic
condli4tions the double bond changes into position 6 (— 5,

10> ', and furtner-iLore 2 i® transi'crixfi into the 9,1“—ether
cim Jlaclbzt o”roiifsr acidic como.i'G_ous 27%ss-tpo. Litres vri.wiiLii £n
i.ntra:solecular redoi reaction into conpcuad 12~7.



W l.e. i+ n. SIKSTLN-x, X SChUNSET snd B. 3CPAN,
bll-PAcer/l 64 0 (5. 10. 66; DDS Appi. 9* H e )

2' i.e. 0. L0o”33bli; anc S. BOsnASZ,
Caea. iv75. in progress
.al'ter saving concluded this experimental part, LALI et ai.
reported aoout the saae reaction (letranedron Letters Ib-74.
3271j -
—C ;re— t o 9(11)
=d i R =rf-L,*0O* V41N ¢ S <> T, 143,. § A
= O-; E- = «£h, 80Si— ¥:0 - i 4 _ gigyalj. 7
(Ch3) 3
= C:3| H2 = *-;x, b: 2-1 = 4 EO = CO-Cﬁfn-QC(y%;,
- N\ - °
b OOC30Hm ngHé 14-5¢
i | X, = i: E1l = S2 = E; 14tf; d®
18: B1 = = Hi 141i d 6
tn ol
c%0 Q$0

Ak



A ESS VAEIIJT Ili SZSTHSbIS OF 1,4-MTHTTBO-T>KPBAPTOT-

3-MBTEEjE2EEE

E. Sarnikol-Oettler and 3. Teichmiller

VSS Jenapnarm, 3ereich Forschung und intvricklung,
DDE - 69 Jena, Otto-Sc.hott-3tr. 13

The reductions of d-denydro-estradiol-3-meth.ylether 1 and
estradiol-3-methyiether 2 to |,4-dihydro-estradiol-3-Btethyl-
ether ~ ty the metnod of Birch are important reaction steps
in the industrial totalsynth.esis of 19-corsteroiae. There-
fore it is useful to connect both, redactions in a convenient
an economical way tc a single step.

A modified procedure is described by EZHEZIXIEDW, AliAiiCHSSSKD
and TOBGOV ! using potassium and lithium in a single- reduc-
tion step of D-homo-6-deiiydro-estradiol-3-metiiylether to the
IjT-dinyiro-derivetives.

.knottier variant for reducing 1 to 2 has been investigated.
1 can be hydrogenated in a single step to 2 under special
conditions using sodium in tee presence of an alconol in a
strict stereocnemical manner.

by this modified process 1,u—dinydx-o-estradiol-3-methylether
can be synti-esized in Libh yields from 1 economizing storting
material ana working hours to a high dagree.

A probable mechanise. of this modified reaction will as well
be discussed.

V. U. EZhaZlilEvw, S. 3. A2Ub<MUKKO and I. V. TGIiGOV
lzvest. Akad. Sauk SSSE Otdel. Khim. Sauk 465 (1962)



NEW TOTAL SYL'THESIS OP ESTBOTSE
A. H. Daniewski and K. Koe6r

Institute of Organic Chemistry PoliBh Academy of Sciences

Warszawa, Poland

The easily accesible racemie acid 1 was resolved into enan-
tiomers with (-)-ephedrine, and then it was transformed in a series
of reactions into optically active tricyclic ehlorodiketone 2.

The removal of chlorine from 2 followed by cyclisation with acids
yielded the known pentaene 4 in optically pure (-) form. The stereo-

chemical course of the formation of 2 and 4 will be discussed.



SYKHESIS Of U-HTDBQXYISTEADIOLS AID

S.l. Ananchenko, i.0. Xeiliev and L L Xoahoev

Shemyakin Institute of BloorRanic Cb*mlsary,0354

KcwABbly mt SeieKM, BoToos,

A ayrthetlc procedure m worked oat for prepan-
tian of IKacrlc X7o< and 17y3 3-hydroxy- aad 3-
aathox”r X47-hydroxyeatr*diol« of type (I).Vo ha-
Te studied the affect of «rabaiitatioa at Gj of

tha eaeodlketonoa (1) oa the yield and -Om atereo-
chaplets? of the eyellaatioa prodoeta,, Birch rodnc-
tioa of iaoaazle Inft-hydroxjreatradiol Mthyl «thara

gave eorreapoadlag



Total Synthesis of Optically Active Derivatives of
S-Isoestrone Oxidized at G41 and 0-14.

r.Aweryr., A.E.Daniewski anc K.Koeor

Institute of Org- .iic Chemistry,?0li3h Academy of Sciences,

"s-rscawa DDO61 ,Poland

The optically active 3-ciethoxy-1?..3—acethoxy—S,14-secoestra-
! i m9 (11 '-tetraen-14-onemT> ivas converted in a series of
reactions presented Veloir into the compounds «9| andl.h.I
The best yields of the intermediates 4 and 3_ were obtained
with "G?EA as oxidant in the presence 3f pyridine K-oxide as
buffer and in methanol as solvent. The cyclisation of the
fixture of and”™with Keerwein reagent (St"0+3y™ ' gave the
tetracyclic co-pounds £ aac 7 in 40S overall yield (with respect

to 1;.



MICROBIAL OXTGENATICK OF 6t>-:STHOXY-3a ,5-CYCLO-
5a-AHDEOSIAS-17-ONE -TTH 3FIZC70S KIGRICASS

£. Proch6zka and Huynh Kim Thoa
Institute of Organic Chemistry and Biochemistry,

Czechoslovak Academy of Sciences, Prague 6

The title compound was submitted to microbial
transformation with Ehizopua nigricans under condi-
tions which do not cause isomerization of the i-ste-
roid aid tbe products were isolated and their struc-

ture investigated.



MICROBIAL O03CTGENATICU OF B-K3HSTERCIBS

V. Sanda. J. FajkoS, F. Sorm and J. Protiva
Institute of Organic Chemistry and Biochemistry
Czechoslovak Academy of Sciences, Prague 6
and
Research Institute for Pharmacy and Biochemistry,

Prague 9

Microbial hydroxylation of 17a,21-dihydrozy-B-nor-4
pregnene-3,20-dione and 3P,17a,21-trihydroxy-B-nor-
5-pregnen-20-one with the fungus Beauveria bassiana
was investigated. A series of products of this bio-
transformation «as isolated and their structure de-

termined.



MICROBIOLOGICAL OXIBATIOS OP PHYTOECBYSOEBS
Luigi Canonl!ca, Bruno Banieli

Istituto di ChLmica Crganiea della Pacolta di Scienfce

Dniversiti. degli Stuai di Milano

The high insect moulting hormone activity of unusually
ring hydroxylated phy+oecdysones like muristerone A led ue to
study the microbiological oxidation of some ecdysones.

Crustecdyeone, aakisterone A and muristerone A are not
affected by the whole cells of Curvularia lunata. Rhlzopus
arrhizus and Rhizopus nigricans, whereas they are rapidly
transformed by the lysed cells.
auprisingly enough, t*e transformation is not an hydroxylation,
but in every case it is a 20,22 eide-chain cleavage to afford
the corresponding pregnane derivative. This compound can be
in turn degradated to a 17-keto steroid. In these conditions
ecdyeone is not affected. The biologica\l implications and the
possibxe mechanism of these degradations of general interest

are diecu3sed.
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MICROBIOLOGICAL REDUCTION OF CAR-3-EN-2,S-DIONF BY RHDDO-
TORULA KUCILAGINOSA

A.SIEWUJSKI, A.ZABZA, W.PECZYKSKA-CZOCH. -A.SZEWCZUK

Academy of Agriculture, Wroclaw; Technical University of Wroclaw;
Institute of Immunology and Experimental Ther. of Polish Academy
of Science, Wroclaw

The products of microbiological transformation by Rhodo-
torula mucilaginosa of car-3-en-2,3-dtone /1/ were investigated.
Conpound | appears to be an interesting substrate, because of
its not commonly encountered structure /two carbonyl groups
conjugated with an unsaturated bond and also with a cyclopro-
pane ring/. Therefore there exist different possibilities of
reduction of both carbonyl groups or [ 3. 4-double bond.

The results of our studies suggest that two pathways are
possible for carendion /1/ transformation /Scheme 1./. The one
of these involves first, the reduction ofn X 4-double bond
with formation of saturated diketone II, vhich is further re-
duced to the ketoalcohol 111. The second pathway yields direct-
ly the allylic alcohol on C-2 /XV/ or on C-5 /V/ without prior
reduction of the double bond. Small variations of fields of
the products /I111-V/ suggest that there is not much preference

of either of the two pathways.



GIBBERELLIKS O APPLE SEEDS

I. Siriska «nd St. Levak

Institute of Botany, the University of Warszevn, Poland

Dormant apple seeds contain three gibberellins j Ay, Aj and Agl.
It was earlier demonstrated that during the removal of dormancy only
the content of gibberellln A” undergoes narked changes2.

In order to answer the question whether the process of gibberellln
biosynthesis is involved in the observed changes, the experiments
were performed using labelled gibberellln biosynthesis precursor -
I”C»Z— mevalonic acid and an inhibitor of gibberellln biosynthesis -
AMO-1618. It «s shown that the embryos isolated from seeds submi-
tted to cold stratification and cultured for several days are able
to synthesize gibberellln A®,

The results obtained indicate the correlation between the ability
of embryos to syntbetize GA” and the depth of embryonal dormancy.

The comparison of the changes in CAy content, the Intensity of
GA" biosynthesis and of the changes in germination ability of em-
bryos isolated after different time of seeds after-ripening allows
to conclude that biosynthesis of BAL is one of the factors Involved

in the removal of embryonal dormancy of apple seeds.

1. Siriska Il..Levak St., Gaskin P. and MacMillan J., Planta, 114,

359 /1873/

2. Siriska 1.*nd Lewak St., Physiol.VEg., 8, 661 /1970/



NEW  3EAPJUJIGEKENTS OP LA'OSTANF. DERIVATIVES
THE STOTHESIS OP CDCDHBTTAHE SKELTTO4

Z. ParvzekB end O.E. Edwards-b

The cucurbitP-cina constitute an irrnortar.t group of tetre-
cvclic t-Nitei-oenoice of plant origin. A-ttempts to svnthesiee
the cucurbitane skeleton /19{l0-*9/"}—fbeo-lenostane/ have
failed so far.

Our BTnroach to a cucurbitane is based on acid-catalysed
rearrangement of 9.11-functionalized lanostane derivatives.

~N-aretoxy—SthyaroTylanost™n-ll-on treated with p-toluene-
sulfonic acid in benzene furnished a C-nor-li-homo c”cnound.

urd'-r Westnhalen rearranfeT'pTt conditions I™-methyl
nitrratior. occured effordinfr 3”-ecetoxy-5*-cucurbit-1/10,/-ene-
11-cne ant' ~-acetr'rycucurbi't-*/10/—ene-11-one. Th«re struc-
tv—es were elucidated usinr spectral oethode /CD, Ta-,
shift reagent/ and were confirmed bv chemical trensfrraationE.
Finally, the correlation between these compounds and a natural

cucurbitacin derivative was achieved.

a/ Institute of Checi~try, A. "ickiewicz University, PoEnai,
b/ Division of Biochemistry, Hatioral Beaearch Council,

Ottawa, Canada.



SiaiMIC FOHSIii'ZICS 0? ISITSSPSSE GLTCOSIDES 31 CELL--FESE
ESFJffiATICHS 5BO/ CAbSHDULA OYMNCHA3LUA3 SSSDLIHGS

Z. gojclechowsjri

Department of 3iocheaistry, Warsaw University, 02-CS9 Warsaw

¥e have previously shown / Phytochesi. 6,69, 1967 / that'six
structurally related oleanolic acid glycosides occur in C.offi-
cinalis the most complex of which was ij&[V-glucosyl-(3i-galacto-
sylj-glucuronoside,28-glucoside of oleanolic acid. In present
study using cell-free enzymic preparations from C.officinalis
seedlings Be were able to demonstrate that the biosynthesis of
these compounds proceeds by say of stepwise elongation of the
sugar chain. The first step in this process is the synthesis of
oleanolic acid 7i-D-glucuronoside from oleanolic acid end UDP-
-glucuronat*. The corresponding enzyme is present in micro3omes
and seems to be highly specific for both oleanolic acid and
UBP-glucuronate. Moreover, the formation of more complex glyco-
sides by suceesive addition of galactose and glucose to oleanolic
acid 37-D-glucuronoslde 7/ ic positions 3*and 4*respectively /
took place when cell-free preparations were incube.ted with UBP-
-galactose or LBP-glucose. The corresponding glycosyltransferases
seem tc be localized within the Golgi complex. The glucosylation
of 17-COOH in oleanolic acid j*i-D-glucuronoside also could be
demonstrated. This step is catalyzed by an enzyme present in the

cytosol fraction.
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THI SITIS or BIOSIKTHKSIS or 0 W W C acid gltcosiqu N

ciunnu omcuubis

zoth kaspbzsc tso racuu jahszovka
Institute of Biochemistry, University of Versa»

02-069 lim m , 41. iwirki 1 Ifigury 93

The intracelluler localization and tba biosynthesis of oleanolic

Calendula officinalla.

Tha conventional aethods of fractiobation vara used for obtaining of

datermination of oleanolic acid in individual glycosidea aa «all aa in
oleanolic acid precursors. It «as shovn that the cyclisation of aquale—
latter to oleanolic acid and at
least first giycosylations procada in tba oicrosoaal fraction* All tba
derivatives of 3-glucuronoside are than accumulating in tba aeabranes
fractions at first in tba fraction of aitocbondria and Golgi apparatus
and «itb aoaa delay in the fractions of chloroplasts and call nail and
call aenbranes. Tha derivatives of >*glucosida of oleanolic acid are
all biosynthetlxad in tba aicrosoaal fraction and tba final products
of tbair transformation —pentaglyoosides are selectively aocuoulating
one, serving aa a transport fora, in tba postmicrosoaal supernatant

and tha aacond one in fraction of call «all and cell aembrane.

le z~asprzyk and Z.WoJalechowski, Phytochea. /1967/, 6, 69
2. Z.Vojciecbowskit A.Jelonklevics-£onador, K.Tonaszevski, J.Jankowski

nad Z.Kasprzyk. Phytochea. /1971/ JO, 1121
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