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HEW DSYILQMMTfS 11 THE SYKTHESIS OF SIBBBRBLL1SS
G. Adam

Institute for Plant Biochemistry of the Academy of
Sciences of the SB'S, 4010 Halle, Gemma Democratic

Republic

Recent advances in the ejmthesis of gibberellin phyto-
20r®ones mad their analogs are presented. On the base of
an X-ray study of the meat important member gibberellin
A~ (&LL) the atructure and reactivity of these polyfunc-
tionalized and rained molecule is discussed.
Star synthetic pathways to other stmetura®l
types by chemical and photeohemieal transformations are
described ineluding the following main topics:
- Synthesis of rare native gibberellin*» e.g. GA,», &A,/f
SO’
Pathways to gibberellia analogs, e.g. amino and thio
compounds 5
- Synthesis of labelled gibberellins,espe tritiated
litlea 6 mad 15»
Many of the flyntkesized compounds open new possibilities
for further biological studies, biosynthetic investiga-
miieme anii structure-activity relationships of this phy-

tohormone class. "m



1,4—-A031T101: OF GRIGKARD RSAGMTS To 2,3-bisubstituted
/—-6—KETOSTBROIDS

A — Aidrrem, ?. Laihvich, ¥. Kkripaoh, S. KovganJco

Institute of Bioorganic Chemistry, Byelorussian SSS

Academy of Sciences, 220600 iLlaek, U.S.S.R.

substituents (OH, OAc) in the 2*,3U-positions, has been
investigated. The two major products, the and
i—aeoxycompounds Il and 111, respectively, were obtained
fi-@? the reaction of methyl magnesium iodide with 2*—
acetoxy—3A—hydroay—4—cholestea—o—one. The structure and
stereochecistry ot 'he compounds Il and 11l have beet,
elucidated by Put (360 IlHz) and other spectroscopicé&l

and chemical methods.

m4



01 THE STSREOCHSIISIRY OF CIS—HTSHOHDbATIOIl OF

2,4—-DISTE-6—KETOSTSROIDS

A, Akhrem, P. LaMnricb, Y. Khrlgaeh, .11 Kovganko,

1. Galitskiy

Institute of Bioorganlc Chemistry, Byelorussian SSR

icadeaj of Sciences, 220600 Minsk» U.S.S.R.

The cie—hydroaylation of &Z—Steroids la widely
used for the preparation of 1,2-cia-diols such as —ecdi—
and brasainosterolds. The K- arid ~"—cis—con/igurations of
Ticinal OH-groups are usually achieved by 0sO"—hydroxy-—
latios and by Woodward addition (CH"COOAg+I12+CH"COOH+H"0O)
to 112—b0nd, respectively. We established that the eonju-
getlon of A,’{B—bond with 5'?—6—keto function leads to a
reverse of the stereochemical direction of both reac-
tions. This fact may be explained not only by changing
of A-riag stereochemistry, but also by influence of
electron factors. Some spectral and 2-ray cryatallo-

graphic data as well as possible reaction aechaniams

will be discussed.



A HBW APPROACH TO THE SIHIHESXS OF 2.0G3n—->XKHYLWOH-
B-HOMO-7_OKSA-6-KETOSTBROI1J)S

1. Akhrem, P. Lakhvich, V. Khripach, s, Kovganko,
V. Zhsbinskiy

Institute of Bioorganic Chemistry, Byelorussian ssi

Academy of Sciences, 220600 Minsk, U.S.S.R.

A new approach to the synthesis of 2«CS3«C—dihydroxy—
B-homo~7-oksa-6-ketosteroids, such as braseinolide and.
its analogs, is discussed. Contrary to previously desc-
ribed. methods, the formation of the B-ring lactone group
was achieved at the first step of the synthesis. Appli-
cation of this method is illustrated by the formation of
20£,3at“ tlihy<irozy-B-homo-7-oksa-50(.-chole8tan~6-one IT re-
sulting from Bayer-Villiger oxidation of the ketone |
followed by dehydrobromination of the ketone Il and <-
cis-hydroxylation of the & -steroid 111.



NEW MODIFICATIONS OF THE STEROIDIC NUCLEUS BY OXIDATION

AND REDUCTION WITH OLD OXIDIZING AND REDUCING AGENTS»

M,, Anastasia, A. Fiecchi, A, Scala* f, Alievi, P. Ciuffreda,
and M. Del Puppo.

Department of Chemistry and Biochemistry,

School of Medicine» University of Milan,

Via Saldini 50, 20133 Milano, Italia

Readily available steroids, essentially unfunc £tonal ised,
can be transformed into natural compounds * otherwise obtainable on
with difficulty.» by means of simple old oxidizing or reducing
agents. Steroidic rings C and D can be functional ized through a
sequence of epoxidations and rearrangei&ents by oxidation of the &"
diene system of steroids with chronic acid.

The mechanisms involved were clarified.

The adductus, obtained from the reaction of steroidic enes or
dienes with diethyl-azodicarboxylate or 4~phenyi-i,2,4~triazolinr
w3 »5-dicme, are transformed by reduction with eehylarine dissolved
lithium into natural compounds.

Key intermediates for the syntesis of steroids of biological
interest are obtained in the same way,

*The utility of these reactions in the synthesis will be

discussed.



SESQUITERPENE LACTONES FROM ARTEMISIA UMBELLIFORMIS LAM.

G. Appending, P. Gariboldi and G.M. Nano
Laboratorio RW e Spettroscopie applicate alia Tossicologia,
Facoltl di Farmacia, Corso Raffaello 31» 10125 TORINO (ltaly)

1 Laboratorio di Chimica Organica del la Facoltl di Scienze,
Via Venezian 21, 20133 MILANO (Italy)

Investigation of the mountain plant Artemisia urbel liformis Lara,
afforded, besides known compounds, the new hydroperoxyeudesmano-
lides 1 and 2, and a diketolactone having the hitherto unrepor-

ted 4,5-secoeudesmane skeleton (3j.

A conformational study of 2 and some transformation products sho
wed that these cis-decalin type derivatives exist in solution at
room temperature as single preferred retamers» whose conformation

a OH
2 e ooh

4 eoH



depends on the substituent at C-S: these conformations are typj_
fied by the steroid-like conformation of 2 (A) and the non-ste-
roid conformation of its corresponding alcohol (4, B).

3 adopts in solution at room temperature the P = 60° cyclohexa-
none boat conformation (C), and has an exomethylehe y —lactone
group belonging to the pseudorotational P-type.

The CO curves of these compounds as well as their pyraroHne
derivatives are presented. ft possible biogenetic relationship
among the sesquiterpene lactones of A. umbelHfornils Is discus



FHOTOCHEMICAL TRANSFORMATIONS OF FROTONATED PHENOLS. A QKE-STEP

SYNTHESIS OF UMBELLULONE FROM THYMOL.
P. BaeckstrcSei» U, Jacobsson> B. KoutekX and X . Norin
Department OF Organic Chemistry

Royal Institute of Technology» S-100 44 Stockholm* Sweden

Irradiation at 234 and 300 nm of the protonated cross-conjugated
dienone 2, fomei by dissolving thyaol in trifluormaethanesulfonic
acid» yields umbeliulone (3), which is photochemically in equilibrium
with the starting material, A slower photochemical dealky Istion™

alkylation process also occurs - Products of the latter reaction were

isolated and characterized.

X Visiting research scientist iron Institute of Organic Chemistry sad
Biochemistry, Czechoslovak Academy of Sciences, Flemingovo nan. 2,

166 10 Prague f Czechoslovakia.



WBATroWK U * SmM IxXnaanm waTlW scjuuuees,
W W WwWwMma JBBW W woTxanA

I. Be**» T, Mmmic, T. VnnMc and M. BudASinalcf

Xaatitat* of Chrguilo CO9md«tr7 uB<* Bieebemieiry,
CmobpoXoTek JIBT/IaKky ef* Soienoea, CS—16610 ¥r*«w» B

Fro* toaluls 5, 4 BBUT, TUBT. (+)-—3—-0x0o—2tat—
MBHOXYMU»t-1%—®wW» 1, mr(lila(«<Dt—-130(Mi7dr«iT-9(it) ,16-
kaaradien—-S—-oxie) Wl , ent—kaur—-l16—ean-1 1« ,15*-diol N
ent—fet »M—diaoetei*y~fc—byerexy~f{ll)j «<epoxf—taw->
15—ene IT and «Qt-Il« , 2*—<Ujicetoxy—6<*,—hytJLroxy—9( 11 —epoxy-—
(16s)-teuruftS—oM v ¥*r* lIsolated and idaatlfieatcd.
Use preTioealy describedlditerpeAoid A from MTLW *»«e»=
la BOOK, 3. /1 «wke identified as { — ) 9rt’dAhy«lroxyre* —

B ditex—pemoid froa P,, extdiriifolia
Www.00H. mMm ™ to be identical with, aaoculatal LW
isolated froa Bw mum liverwort by JimiBbinb™.

Oi
1 I*tHj | V*C»vTEH E

1.T.Bweiori #t al. ;Coll.Cseoiu Chea. Ouwin. fr0.658(1975)
2,T.AaaJsaim, T.Talcenoto: Phyfcoobe*. 1?7, 153(1978).



AN APPROACH TO THE SYNTHESIS OF TAXANE DERIVATIVES.
J.M. Bemassau, H. Cervantes, D. Do Khac Manh, W. F6tlzon,
I. Hanna and C. Prevost.

Scole Polytechnique, Laboratoire de Synthase Organique,

91128 Palaiseau, France.

Several approaches of taxane derivatives will be reported,
essentially based on inter or intramolecular {2 + 3 photochemical
cycloaddltions. In particular, the rather unpredictable cheaistry
and conformational analysis of 9,9 dimethyl of bicyclo £33, lj«

rtonane will be presented in detail.

taxane



WTWUWOBEOTMB CTCLIZASIGW OF DIKETOAbDSHYDE

Zbigniew Boacza—gomaszewski
Department of Chemistry, Warsaw University

02093 Warszawa, Poland

Few years ago we discovered that epoxyketoaldehydes
M and JS) have undergone the intramolecular cyclization
into ketal-acetals 2 and 4, respectively?"lt seems to be
likely that such, a reaction would have more general
character. For that reason, studies on behaviour of
diketoaldehyde £ under various conditions have been
undertaken.

~—Acetoxycholestan—-5~one—-7 (jj) was transformed into
ketodiol 6 with potassium permanganate» Ketodiol 6 was
converted into diketoaldehjrde 2 with lead tetraacetate.
It was found that diketoaldehjde £ in- acid medium
underwent the intramolecular cyclization into ketal-
acetal (8). The mechanism of the formation of 8 has been

proposed,

~AW. J. Rodewald, Zb. Boheza-loaaszewski, Tetrahedron

Letters| 5, 169 (1979)»
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TUB SYNTHESIS OF JTJVENOIBS WITH AROMATIC MQIETY

L.Borewieclcif A.Kaznbski, B.Beoa, W.ViSdzki

Institute of CheMistry, Department of Organic Chemistry

N. Copernicus University, Torunin - Poland

Some novel potential juvenoids with p-—aubatituted
'benzoate iioiety in the molecule were obtained. Syntheses
of ail insect jtrvenile hormone analogs /e.g. 1-6/ were
based on Wittig—Horner condensation of the phosphonate 7

with the appropriate methyl ketones.



SYNTHESIS OF ETHERAX

INSECT JUVENILE HORMONE ANALOGS

L. Borowiecki, E,6Beca

Department of Organic Chemistry, Institute of Chemistry

N. Copernicus University, ToruA, Poland

A synthesis of soae 10-—oxa—-2,M—dlenoic ester,
potential insect juvenile hormone analogs, conta-
ining piaeae and cyclohexene ring in the terminal

.position j.s presented.

R = Et, i—-Pr

Myrtenol and cyclohexenylmethanol were the

starting saterials in these syntheses.
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THE SYNTHESIS OP SOME OXA JWEHQ1DS WITH BORKANB
Alii) CAMPHENE rings
L. Box'owieclci, M. ¥elniafc, un, vddzki
Institute of Glieialstry, Department of Organic Chamistry

N. Copernicus University, Torun - Poland

Novel oxa analogs of insect juvenile horsones with
bomane /3/ and camphene /6/ rings in a terminal posi-

tion were obtained according to the scheme:

til

The condensation of methyl -vinyl ketone with the
appropriate alcohols 1 and % produces oxa ketones 2 and
5 which are subsequently subjected to Vittig—Horner

condensation with diethylphosphonoacetate.

3,Bt
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SUBSTITUTION REACTIONS 0? 5-FTOCTIONALIZSI! 6-0XO STEHOIDS
Zdzisias— Chllraoncz;yk and wojciech J. Szczepek

Department of Chemistry, Warsaw University

02095 warszawa, Pasteura 1,, Poland

The Sjj2' reactions of 5-substituted 6—oxocholestanes
have been investigated. We have found, that for all R’

and X listed below, 1—*2 intereonTtersions have appeared

to be possible.
However,.in the case of R*= «t—OH, ot—Cl and X=C1 the

obtained results have not been iu agreement with earlier
observation of Shoppee. He stated that such intercQjaver—

sioa could not be probable.

Tie have observed strong difference in reaction

course for compounds with different R.

Coiljr,

1 2
B = OAci H
M'= oC—-Cl, et—-Br, eC-OH, p—-03, *i—0Ue, eC-OAc

X = CI,Br



RECENT ADVANCES 1S THE CHEMISTRY OF THE HELX&CELW
J.0. Connolly

Department of Chemistry, Oniversity of Glasgow, Scotland

In biogenetic terns liaonoMs Qetrartortciter-
penoids) can be derived fron simple C,g fciraeallot
precursors by apo-rearrangement and loss of four carbon
atoms Eton the side chain with formation of a faran ring.
Subsequent ring cleavage processes and rearrangements
lead to the wide range of known structural types. A
brief overall picture of this group will be given,
including discussion of representative structures and’
their chemistry. The structural elucidation of several
new compounds, which arise by a novel ring cleavage,

from Catapa procera and C. grandiflora will b4 detailed.



Jj~-"~-B-SLUCOFYRANQSISES} or 17"-FUNCTIONAIIZEO
5-ANDRCSTEN-37-0L
I.lern®, V.Pouiar, P.Sral*f#and N.Havel
Institute of Organic Chemistry *nd Biochemistry,

Czech.Aead.Sci., 166 10 Prague 6, Czecho*lov*k ia

In connec tion with biological activity testing w»
decided to prepare carbohydrate derivatives of S-androst-
*n~3]S-ot with various functions In 1j7S-position. In view
of fh® Dfonising results with silver silicate in oligo-
$*cch*rlde synthesis we decided to solve our problem by
using this catalyst for steroid glycosylation.Using a two
-fold excess of hstogenose we prepared derivatives 1-V

t*tm«xC-acetyl—jt-D—glc) in 68, 73, 30, 43, and 76%
yifidSj ftss, On slid deacetylation with triethylamine 1in
equfeus *#thinel** glucosides VI-X (K'= jS-D-gtc-) were ob-

tained; in compound,11l the lactone ring was destroyed.

THT,¥111 |
| —-S
1V,IX R
, 0O o0
I,vi s'* Vv,X a'*
1 R,* "iM N0 vu FE*

H
1. H.PiuUens Angew.Chen. 94, 184 (1982).

2. (.-Brown, «t »1s Arzneia.-Porseh. 31, 1059 £1981).
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ATTEMPTED TOTAL SYNTHESIS OF AMBREINO LIDE
W.M.. Daniewski, j, Jurcz&k and E, Kubak
Institute of Organic Chemistry, Polish Academy of

Sciences, 01-224. Warsaw , ul. Kasprzaka IA, Poland

The ambreiaolide skeleton was prepared or multistage
synthesis beginning from the 4—methyl—-Wieland—Michler
Ketone. The key step involved the reaction of the cliese
I with, diethyl mesoxalate under very high pressure.
The product of the reaction /11/ will be transformed
into the title compound»

+ OCtCOOEt)2

I COOEt

11
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REG'OSELECTIVITT OF FURAN RING OXIDATION INDUCED
BY NEIGHBOURING HYDROXYL GROUPS

W .M. Daniewski, W. Kroszczynski and ]. Krai

Institute of Organic Chemistry, Polish Academy of

Sciences, 01 -22/, Warsaw , ul. Kasprzaka 4/1, Poland

Oxidation of the furan ring of so called furandiol /known
sesquiterpene isolated from the fungus Laetarius necator/
showed a profound effect of neighbouring hydroxyl groups
on regtoselectivity of this process, Protection of the
secondary hydroxyl group by acetylation enabled to
synthesize only one isomer. Preparation of lactaromfiB
A from furandiol confirmed its stereochemical structure
as well as the hypothesis of formation of lactones from

furans in biogenesis.
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CHEMOTAXGNOMIC STUDIES OF HIGHER FUNGI
MONOHYDROXY AND DIHYDROXY LACTONE CONTENTS
AS CHARACTERISTIC CHEMOTAXGNOMIC FEATURES
OF LACTAR1US

W .M, Daniewski, W. Kroszczytiski, A. Warzuri and

A, Rymkiewicz

Institute of Organic Chemistry, Polish Academy of

Sciences, 01-22/71 Warsaw, ul. Kasprzaka IS, Poland

Continuing our research we decided to elaborate a HPLC
test for identification of Lactarius mushrooms. Itwas
found that almost all Lactarius mushrooms contained
monohydroxylactones of lactarane skeleton. The mono-
hydroxy lactones could be very easily isolated as a
mixture from ethaaelic extract of a particular mushroom
and then analysed by HPLC, The identity of peaks could
be confirmed by mass spectroscopy. It appeared that
these monohvdroxylactone contents were characteristic
chemotaxonomic features of every species. It was very
interesting to find out if the dihydroxylactone consents
were also a characteristic feature of every species.

The chromatograms of monohydroxylactone and dihvdroxy—
lactone mixtures of various mushrooms will be presented
aad conclusions on biogenesis of the sesquiterpenes

will be drawn.
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CIBCUL&I .DIGBBGISM STUDY OF STEREOCHEMISTRY OF STEROID
(16,17)—8 —IACTGNiS

T.N.Deshko*, k.V.Kamernitzky, |.G.Reshetova,
E.Bb.Chernoburova

*M.M.Shemyakin Institute of Bioorganic Chemistry, Academy
of Sciences, LW5H
If»D.Zelinsky Institute of Organic Chemistry, Academy of
mSciences, USSR
Physiologically active steroid (16,17)—$ —lactones

(1-8) were assigned to D~ and 1I' series according to CD-
spectra analysis, Using this method it became possible to
establish the Junction of B and B rings of the studied
compounds interpreting our date in terms of a lactone sec-
tor 'rule (the molecule the bisectrix of the 0-C-O angle;
the molecule is projected on to the plane of the lactone
ring).Judging from the positive sign of the Cotton effect
of the lactone chromophoie n*{Ic*transition we arrived to
the conclusion on trams junction of D and 1 rings in com-
pound (1 —-5) and cis—junction of these rings in com-
pounds (6 — 8), having the negative sign of the Cotton
effect the same transition,

D — 16jJH (1-5)1 L — 1&EH (6-8)

(1-2) g"-3-Q&c | 5i»6«l—eperf~3~Q4c. j

~17(20)
(3-5)45-3—QAei StI»3-0*.cj Sbt-0OH, feO
(6) 5/1» 3-0Ao

(?) IEStt—cyclo—6-CH
(8) 3-0Ac, 5*£8f 6-0



IRIDOID GLYCOSIDES OF mSTEUOT DIPFUSUS
*5
J™Diak and St.Kohlmimzer
Institute of Pharmacology, Polish. Academy of Sciences,

Department of Phytochemistry, Krakow, Poland

Previous Investigations on the genus Penstemon
/Scrophulariaceae/'.—resulted in the isolation of 15 cyclo-
pentane aonoterpenes of the iridoid class,
ne have studied this group of oocipoxmds in the above
ground parts of fens teuton diffusus Pougi.

The ethanolic extract after concentration to dry-
ness was partitioned between CHC1l, and Ha0. An agaeoiis
phase was subjected to column chromatography. TLG—dete-—
ction showed the presence of iridoid compounds in fra-
ctions eluted with 5»"!® MeOH in CHC1*. Repeated column
chromatography followed by preparative TIC led to the
isolation of too compounds as amorphous solids which
hydrolysed with [ -—glueoslda3ze to glucose and aglycone
moieties. On the base of spectral data one of ‘them was.
identified as known iridoid — amcubin and the other is

under investigation.
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REDUCTION OF XbSTOSTSEOME AK3 I'ffi MHIVATIViS BX H2ANS

OF THE APHAUOCLADIUU ALBUM S—HSCIES *

J.Dmochowska—Gladysz, T.Kolek, A.Siewinski and. |A.l."'espiaka(
Institute of Fundamental Chemistry, Agricultural Univer-

sity of Wroclaw, Kedtcal Acadeiny of Wroclaw8, Poland

We found earlier that there are differences in ste—
reocheaistry of reduction of ct“-unsaturated ketones -—
synthons of juvenile horaones — carried out by means of
Ehodotorula aucilaginosa and Aphanocladium albua.

Continuing these investigations, we carried out
reduction of steroid p,4—i—ketones. The transformation of
testosterone and androster.edione by aeans of Aphualbum
led to allylie alcohol; only alcohol 3n/n/ was forsed.
ive did not find reduction of the 4,5-double bond which in
the case of Eh.aucilaginosa preceded reduction of the
carbonyl group. Presence of the chlorine atom at C4-
changed 'the direction of carbonyl reduction at C-5;
allylie alcohol with the 37/S/—configuration was forced.

Other substituents.* at C—-4 /He/ and at C-1? /1?"-O0Ac,
17eC-iie and 17£-COOyinhibited the traxusfornsstion almost
completely, deduction of the carbonyl group at C-3 in 5 - €
and 5ji-dihydrotestosterone gave 3-hydrary derivatives

/3nr?p = 3:7 and 19sle resp./.

* The strain isolated froa intestines of insect Teaebrio
aoHtor.
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BIOTRANSPURMATION OF DIGITJIDXIN
BY STROPHANTHUS IStERMEBIOS TISSUE CULTURE

MwWWDhkKrm#a  and J.H. Supniewska

Institute of Pharmacology, Polish Academy of Sciences

Department of Phytochemistry, Krak6-w Poland

Experiments of dig!toxin biotransformation by Strophan-
thus intermedium Pax» /Apocynaceae/ callus strain and cell
suspensions were performed in liquid Murashige—Scoog*s me-
dium, supplemented with 1mg/L 2,4-D, 0«3ug/L Kkinetin and
30g/L sucrose, under continuous light /1000 lux/. Digitoxin
/4Gmg/L/ was added to a 10 day old culture. The experiments
were carryed out using two pH values /5.8, 7.2/, After 7-14
days of incubation, biotransformation products were analy-
sed. The substratum did not cause any anatomical changes
and only slightly restrained tissvt* ,«'ss increament when
compared with control one /G.1.-3.0 and 3.5 resp./.

Phytochemical analyses revealed deacetyllanatoside A
/purpureaglycoside A/ in experimental tissues and medium
whereas control ones were devoid of cardenolide compoundsi
Moreover the traces of unmetabolized digitoxin were found
in culture medium onlyi The biotransformation pattern was
common to suspension and surface cultures independently
from the pH level and the time of incubation* These results
point out that the examined tissue strain is able to peiw

form the glucosylation of the added digitoxin.



BXDBOXIbAIIGM Ne SOME IBRPIffiS BY B « OF TLW

ARMILLARIELLA MELWI5A /HONEY FUNGUS/ SFBCI1S
B»Draczy&gka and l.Siewinski

Institute of Fundamental Chemistry, Agricultural

University of Wroclaw, Poland.

la the previous investigations w found that the M»
meliea species oxidised JI- and {-pinene. The «action
proceeded on at least two wayss alcohals with ttie retained
piiffl skeleton, and alcohola with WB —*en*fcyl skeleton
ware foamed.

Sinoe diols /including trana—*aobrarol/ with, the men-—
tbyl skeleti ia products of pinene oxidation, we
investigated mows closely their formation., Huong others
we observed#

— tranaformation of /£/$3?pinane to trane-sobrerol proeeedad
enantiospecifioally: /+/~trana—eobrerol was formed more
rapidly from /+/—-8C-plnene,

— transformation of /+/— and /—/—limonane led to formation
of corresponding enantiomeric /+/— —-and /—/—limonene—-1,2—
—diols. 5bB s*ae reaction with dipentene was not emaa-—
tiospeoific® trana—Sobrerol was mot found among the
products of this reaction.

— /+/—1—-menthene reacted similarly a* limohese giving

corresponding 1 ,2-diol«



Shea /-/-iterpineol and /+/-Cig8-carveol were trans-
formed. The first aoypauwiwas oxidized to /+/-traas- .
-Bobed , and tbe secosd one did not undergo oxidation,

ottex compounds, Includlog «lcohole, were also formed
but la amalXes ‘asarRIF
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TaAKSFGRUATIOHS Of ABB 57—Bil1dALWIW DERIVATIVES Of
TE3TOSTSIOKS AHD ANDO515HED10123 Bl JEANS OF
“tHODUTO: iJitA. MUCILAGINOSA
B.Draozynaka, S.Tlomak, J.Dmochowska-Gladysz
and A.Siewinski
Institute of Fund—inental Chemistry, Agricultural

University of Wroclaw, Poland

In the series of preceding works we have studied
among others, an'influence of substituents in the and.
stane skeleton on transformations of ,EI,It—S—ketones LU',

In this paper we investigated an influence of the
junction of toe A/B rings on reduction of ketone on C»;,
We found the lack of stereospecifioity of this reduction

in the 5«C-seriee, hut compounds from the 5"-series

underwent stereoapecific reduction to alcohol 3

two alcohols
3*ebn

one alcohol
M5p

* lhe last pe?er from the aeries: Bull.Acad.Polon.ScJ,,
3er.6¢ci.chim., 28, 1 /1980/.
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SYNTHESIS OT 17p~|*4~C1,3-THIAZOf.VL) J-5 —ANORGS TE/b3p«>BC

3—-HEMISUCCINATE

PtD£2|8r, V.Pouaar, l1.Cerny, end H.Havel
Institute of Organic Chemistry and Biochemistry,

Czeeh, Acad. Sci,, 166 1Q Prague 6, Czechoslovakia

In the continuation of the syntheses of biologically
promising steroidal thiazoles™ we have developed a new
method of the synthesis of the title thiazole (I).

The key 21-hydroxy-20-ketone was prepared by the oxi
dation of 20,21 -unsaturated 20-TMSQ derivative by'0sO"—
—flHO. 21-Alcohol was transformed to bromide via the mesy
late. 21-Bromo-20-ketone was coup led with ethyl thioxama
te using the Hantzsch reaction to the thiazole, 3j5-Hydre
xy—thi azo le «as transformed to the hemi succiriate by the
new method”, using the reaction pathway through 3p—{4—

—(2,2,2-trichloroethoxy)—-4—-oxobutanoate3-

\_ covczHs _

1, BraSsr P., Tureldefc f., Havel ft: Collect.Czech.Chen.
Commun. 4J, 2906 (1981).
2, Drasar P., Ram==x V,, lerny |., Havel M.: Czech.Pat,

Appl. Ho. PV860—83 (1983) and PV1085-S3 (1983).
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IMAEES15 OF WX MUW W X X BT xcxwrau wBKI »
-T/1T WCPXB CW MK MW " TaTa K MUMB—Tranmim
W>XXMBTB1C WKEECTIOT
AsPrBaeorT, G.1.Baram, Wl.fialdugia., M/TGxXeeT
and V.A.Fentegoxa

Institute of Organic Chemistry, Siberian Dt"isie» of

the "U5SS Acadaey of Sciences, Yevoaibizak SO Wish

We elaborated a Mtbed of «aalysie of intact
gibberellins usia”™ microcolinm xwexead—ghase lifvU.
chromatography with detection toy photometry at two
warelengths, 210 and 240 ns. The inatruaent wTii. £ «
the tima-ahax* dnal-vavalaagth dataction wes the alex*—»
column liquid chromatograph "OB—-4" designed in tbe
Siberian Biriaion of tbhe W W Awirwuw of Seiameaa.

Of crucial i»p>rtaaee for tb* eaecees of the aaaly»
sia was the use of 2 x €2m aieroeolMM* Vith sad
saal columns it was possible to tmmmm the Hposwl~
to-noise ratio and thas to employ gradient elution la
spite of the small absorbance of gibberellins and tbe
Ugh, changing background absorbance of tbe eleant.

It is practically impossible to ran similar separatiena
on tbe usual 5 ml, 250 wn long colens becauae of the
zero line drift. The limit of detection of gibberellin

Aj by aicrocolamn liquid chromatography ie B1ER 3 ng.
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Sibber*13ins absorb at 210 w, Imt eAibit ms absorption

)

et 240 zou UTaaT$ siamltaBaoua detection at |

Ify gibberellln —peaks by excluding
iepurltiea abeorteiug at both 210 and 2V" == De w4Itbod
was wed to analyse the ealt

aoaillfo33M> wfaieit Is as industrial strain need to

prodxw \s>* &+ v j. Gibber*llia pxodxustloa

wastes late bean
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OTUSUAL CilCblWw il Of GIBBEHEINEUT nunm TLWAL)
WITH ZHG W ACETIC ALWIUDKLIE

A.G.Druganov. V.A.Ealdugin, V.A.Pentegova

Institute of Organic Chemistry, Siberian Division of

the USSR Academy of Sciences, Novosibirsk 90, ussi

la 1964 Joses, Grove and lacMillaa have found that
when treated with zinc in boiling acetic anhydride,
methyl ester of gibberellin A® (1) undergoes an unusual
transformation to compound Il. We prepared the compound
by the- above procedure and analysed the data of 1S-, "ar-
ead spectra. Since the analysis revealed some
inconsistencies with the previous structure (11)s we
have carried out the X-ray analysis of the compound,
which gave structure 111. This compound is formed from

compound I via an internediate acid IT (B=H) and. a
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aixed anhydride If (1 * OCCH?). The key step of the
reaction appears to be an intramolecular Biels-Alder
reaction between tlie conjugated dies» fragment and the

acetate carboxyl la the mixed anhydride i¥ (K « OCCIMN«

Roc- ccoch.

111 rr
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PREFORMED ENOLATE IONS AND LITHIUM ALKYl QUPRATE REAGENTS
IN THE SYNTHESIS OF BIOLOGICALLY ACTIVE STEROIDS
Charles R. Engel
Department of Chemistry

UniversitS Laval
Quebec, QuSbec, Canada GI1K 7P4

Various syntheses of new steroidal products of biological
interest, comprising in key reactions the use of preformed end ate

ions, are reported.

In connection with certain syntheses, reactions of a—halo-
genated ketones with lithium alkyl cuprate reagents, leading to
various a-substi tution products of the ketonic starting materials,
will be discussed. With the help of such reactions, a-alkylations,
a-hydroxymethylations, and a-carboxylations of saturated ketones
were performed. We shall show that alkylations of a-halogenated
ketones with lithium alkyl cuprate reagents indeed proceed, as
suggested by Dubois and lionl, by two different mechanisms, which
may be operative simultaneously, one Involving the intermediacy
of an enolate and the other one representing, from a formal point
of view, a "direct" replacement reaction of the halogen substi-
tuent. In contrast to alkylations with such reagents of chiral
halides and tosylates not adjacent to carbonyl groups, which
proceed essentially with inversion of configuration, the part of
the reaction of a—halogenated ketones which does not involve the

intermediacy of an enolate, proceeds stereoselectively with
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retention of configuration. On the basis of various experiments
with steroids, both with a—halogena’ed ketones and with halides
lacking a carbonyl function adjacent to-the hal g&zatod carbon
atom, the implications of the stereochenical results will be

discussed.

The Investigations reported were carried out in colla-
boration with Dr, Chau Le Van, Or, 0, Mukherjee, Dr. Z, Bontia—
Tomaszewski, Mrs. 4, M Lewrditsamy, Mrs. J, Capitairie, Mr, I, H

Ibrahim, Hr, F. Baroan, Hr. 0, Logbo,and Mr. N. Nguyen-Sa.

tetrahedron, 3], 122? (1975)



Kyvak B4 c? dshydrclikalgol ikto gitrai akd

TAEHLAL XRAIL.'SFCRLATICIiS CF ALLENE IK1HliKLEDIAT3S

M.3.Ersaa, 0.0.~olkova, G.V.Chsrkaev, S.E.Gulyi

All-Union Research Institute of Synthetic and

Natural Fragrances, Moscow, USSR

Due to the shortage of cxtral-eontaining natural

essential oils methods for synthesis 0™ citral based on
available chemicals are today intensively developed.

Recently we have reported a method consisting in a rear-
rangement of dehydrolinalool (1) into citral (Il) cata-
lyzed by polymeric silylvanadates, the reaction proceed-
ing via acetylene (llia) and allene (lIVa) intermediates

'/1/+ Reaction conditions and co-catalysts to provide high

yield of (11) (up to 98%) were found.

Replacement oi silylvanadates by silyliaolybdate cata-
lysts resulted in reducing of citral yield due to the
formation of alcohol (V) which may be considered as a
product of thermal cyclization of allene intermediate

(1Vb).
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le bate examined also thermal eyclizatien of allene
acetate (VI) — an intermediate la "three—step rearrange—
meat" of dehydrolinalool (1) into citral (I1) (see /2/),
When heated (130 — 180°C), acetate (¥1) transformed eio-—
thermally into a mixture containing mainly two products:
enol acetate (VII) and acetate (VIIl) in a ratio of —1.2

1.

MjO*

om—

Thermal transformations of (VI). afford in this way
new posei.Ml.it.ies for synthesis of terpenoids of 1,6,6—
trimethylbicyclo/2.1#1/hexsme group, for instance (IX-XI),
as well as cyclopentanoid terpenee structurally related

to iridomynnecin (see/3/).

1S M.B.Erman, 1.S.Aul‘'chenko, L.A.Kheifits, Zh. Org. Shim.
16, 23 (1980).

2. G.Saucy, R.Larbet, H.Lindlar, O.lsler, Helv. chim.
acta, 42, 1545 (1959).

3» Cyclopentanoid Terpene Derivatives, ed. W.l.Teilor and
A.R.Battersby, Marcel Dekker Inc», | 1969»
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AICOHOIS

Jozef Sora. Krzysztof ialglelskl, Jozef Eula

Instutute of General ?ood Chemietry,

Technical University, boas

Syi.th.esis of new odor compounds by anode
jcethoxylstioaa of unsatureted terpene alcohols was

investigated.

B—-GH

H = alkyl, cycloaliyl

Kethoxy derivatives of eitronellol.elgenol,
linalool, dehydrolinalool and isopulegoi were

obtained.

Sorae of them are gifted with interesting odor

properties.



SYKTK3SIS GF EHO—HETEWOCYCLIC STEROIDS
L.Kackler. a.Kesko and Gy.Schneider

Institute of Organic Ch'esiistry
Jozsef Attila University, Szeged, Kvjigary

The eardenolide glycosides, and bufadienolids have
a I?pi—oriented heterocyclic ring sjstesi. In attempts to
modify the biological activity of natural caraenolides,we
had synthesised S arid 0 containing heterocyclic compounds
in position C-17. on ths steroidal skeleton.

5—-Pregnenol-20-on—-3—acetate was transformed to 21—
h,Ydroxymethyd—-5—-pregnene—-3,20—diol by Claisen condensation,
followed by reduction with sodium borohydride. The mixed
acetate—uretiiane—toluene—p-sulphonate esters were made of
this compound, Witb the 2l1-toluene—p-sulphonyloxjraethyl-20—
urethano compounds examined we observed a ring closure m
reaction to N-aryl-tetrahydro-1,3—oxazinones in the
presence of base. With the 2l1-aminoiBethyl-20—-toluene—p—
sulphonate we observed also a ring closure reaction to
azetiaine in the same conditions.

Those two ring closure reactions are typical neigh-
bouring group participations which could be characterised
by the symbol (K~-6) and (K-—-4), respectivel!l;/.
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REACTIONS AM) BBAATMO01XX OF SOME SESQUITERPENE
Of—EXOMETmnUBNE—-y—-LACTONES AND THEIR AMINE ABDUCTS

J.Harwatha, P.N.Tbo, V.haMdovk

Institute of Organic Chemistry and Biochemistry

Czechoslovak Academy of* Sciences, 16610 Prague

Structure elucidation of natural sesquiterpene
itf—exoraethylene—J'—lactones by spectroscopy requi-
res preparation of suitable derivatives providing addi-
tional spectroscopic information.” For this purpose
simple and efficient chemioal transformations of small
amounts of natural substances are highly desirable.

Ibis ain was achieved by development of a procedure in-
volving protection of the exomethylene group by Michael
additon of diethylamine followed by transformations of
skeletal functional groups and by regeneration of the
exomethylene double bond

Based on experience thus gained, these transforma-
tions were utilised not only for structural analysis but
also for preparative operations in order to identify a#
well as isolate specifically o<-exomethylene-VI-lactorjeb
from natural sources and also to synthesize structural
analogues with potential biological activity, particu-

larly the insect feeding deterrent aotivity.”

X, Z.Saraek, J.Harmatha: CCCC %3, 2779 ]1978)
2. J.Harmatha, Z.Sanek: CCCC 2779 (1982)
3. J.Harmatha,J.Nawrot: Biochem. Syst. Ecol.

in the press
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3b—acrarorraopAH—-1&, rr—blab, a hbw 3errekpeke
FHOM SOUTH .AMERICAN LICHENS
S. Himeek
Institute of Plant Biochemistry, Research Centre-
fer Molecular Biology and Medicise of the Academy —
of Sciences of the GDE, DDK-401 Halle/Saale,

Weinberg, German Democratic Republic

Ilie new triterpene 3S—acetoxyhopan-IB,22-diol
C 1 ) .has been isolated from tiie South. American
.Lichens ?seudopawel”“eBna. (Tuck.) Hale, Plri—
aaria aegia.lit& (Afz. in Ach.) Moore,P.applaaata
(F&e) Awasthi and. I)x leopoldil (Stein) iiwasthi»
Its structure follows from MB, O3 and mass

spectroscopic investigations.
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STEREOCONTROL IN ORGANIC SYNTHESIS
M. lIsobe

Laboratory of Organic Chemistry, Faculty of Agriculture,
Nagoya University

Chikusa, Nagoya 484, Japan

Some of the new methodologies for the synthesis of natural products
have been developed for carbon-earbon bond formation accompanied by
a highly stereoselection. New aspects of heteroconjugate addition using
silicon and sulfur atoms will be discussed with special reference to the

stereocontrol.
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SYNTHESIS OF POLYQUINANE TERPENES '
Sho o end MiHuaki Kodatna
Deportment of Chemistry, Tohoku' University

Sendai 980, Japan

The polyquinanes are defined as a class of fused ring coTpound
containing only cyclopentane rings (t, Paquette). Since there he been
isolotion of many terpenoids containing or originated from such polyquinane
carbon skeletons, we would classify them os polyquinane type. Attracted
by their unique carbon frame works, many syntheses of members of this
group, such as isocomene, modhephene, hlrsutane, hove been accomplished.
In this presentation, we describe our effort to synthesize sesquiterpenes,
siiphinene 1 and serroxydene 2, end a dfterpene, laurenene 3, all of trf—

quinane type, starting from dicyclopentadiene through common intermediates.



SKCHESIS OF OIliiAlIOLIC ACIE GiJC'JSt’ IL'iiS Al.D THL.IR

EI."Zi'IAIIC  CSES~'RIFICAIICH
¥ Janiszovsfcs, B. «iikeairski and z. Kasprzyk

Institute of biochemistry, University of Warsaw» Warsaw,

Poland

4 modified method of Heystre end miescher was used for
synthesis of oieanolic acid glucuronides. The reaction wes
continued for 2,4 and 6 h* | he best results were obtained
after 6 h. yielding 4 products, i.e. .unreacted olaanolic. acid
/ | /T« /w , and famethyl-2t3*U—+triacetyl derivatives of:
3—glucuronide /.11 /, /24%$/» 2s—glucuronide / 111 /» /344/,
ana 3,2b—uif£.iucuronide / 1V /» [41#/.

After alkaline hydrolysis of thi sub of reaction products
with use of 13% aaOE only 1, /ouii/ sad IX, /3&«/ were obtained.

After separation of glucuronide derivatives by Tic, each
of them was subjected to an enzymatic deestrifisatiou using a
crude enryae preperstions from sunflower seeds / superaatant
10000 x g/. Incubation was carried out for 15> f£mand 4b h.
After enziaetic hydrolysis, products were obtained with best
yield after b, coapoun&s 1x, ill and IV were deestrified

in e yield of about 90 and b5 H respectively.



STEROX LWl 8 DEGRADATION BT W W MZTMES

H.Kallmowska and Z.A.Wojclechoweki

Department of Biochemistry , Warsaw Oniversity ,
02-089 Warsaw , Poland

BtirlBg white mustard / S.t.aapis alba L. /
seed germination there is a progressive fall in the
concentration of sterol esters with a concomitant
increase in free sterols, TMs is accompanied bs
increased activity of sterol ester hydrolase.

The above enzyme is located in cell membra-
ne utraetures but can be solubilized with 0.1 Triton
X-100 and purified by ios—expliasge chromatography on
DEAE—cellulose and gel filtration on Sepharose 6B,

Sterol ester hydrolase exhibits a narked
specificity with respect to the lenght of the acyl
chain bound to sterol. Sterol esters containing CA‘—
—Clg fatty acide are hydrolyzed at the .highest rate
while sterol acetate, butyrate or behenate are poor
substrates. The rate of sterol eater hydrolysis is
not affected by large excess of acylglyeerels or
esters of long—chain primary alcohols suggesting a
considerable specificity of steryl ester hydrolase
present in white mustard plants towards esters of
sterols.
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16
A XKW JSAFWASSSIEIt OP [ —20—-OXOSTEROIES LU
17a— AWl 17 -A2A-D—HOLL ArOMOSTANSS.

A.V.Kamernitaky, A.K.Turuta, T.K.Fadeeva

Zelinsky Institute of Organic Chemistry USSR Academy of

Sciences, Moscow, USSR.

A new one—pot rearrangement of 20-oxoeteraids (1)
into novel class of steroidal compounds—aeylamidines(V),(VI)
has been discovered. The reaction proceeds in the presence of
O-meeitylenesulfonylhydroxylamine through an 1,2—attack of
reagent at 20-oxogroup followed by Beckmann rearrangement to
enamide (11), which then undergoes novel rearrangement, appa-
rently, via electron-deficient nitrogen, to produce amidines

(11),(1T)» The latter under base treatment give rise to ami-

(YH) (vi) (V110
cines (¥),('?!)» The reaction is regioselective, the predo-
dominant amidine CIIl) is the one resulting from migration
of the Tore substituted c'r atom. The chemistry of amidines

and physico—chemical properties obtained compounds have been

investigated.



[5»6—3H]—-1?P—HIBROXI—4t5—SECOANDROSTAN—3—ONE
Alexander M&isal8, ladislav Kohout® and JIM Filipp

institute of Organic Chemistry and Biochemistry,
Czechoslovak Academy of Sciences, 166 10 Prague 6

~nstitute for Research, Production and Application of
Hadioisotopes, 102 2? Prague 10

Since 4 ,5-seeadihydrotestosterone”™ was found to be
active as an antiandrogenz, the preparation, of its
suitably labelled derivative was desirable for further
studies of the effect of the antihorm&ne. The preparation
of the title compound was carried out via 170-benzoyloxy—
-5-0X0-4,5-secoandrost-3-yne and 17]|3-benzoyloxy-4,5-seco-

androst—-5—-en—3-yae.

References:

1. A. Kasai; Coll.Czech.Chem.G>ravmn 4%, 2541 (1980).

2. p, Stdrka, S. Hampl, A. Kasai, L. Kohout: J. Steroid
Biochem. LI, 331 (1982).



ASTEROSAPONIN P1 FROM THE STARFISH PATIRXA YEW W —
FERA
Kicha A.A., Levina E.V., Stonilc V.A.

Pacific Institute of Bioorganic Chemistry,
Academy of Sciences of the USSR, Vladivostok

We report the isolation of a hitherto unknown steroidal
glycoside, asterosaponin . The structure of the asterosaponin
was established as %'-0-sulfate 24 —{A -3-O-aiethyl- L-arabi-—
nofuranosyll-38,6A,86,15/1,24" —pentaoxy—-5A—-cholestane, lap 191-

192°C,Lji]p =+3.0° (C=0.6,MeOH) (1) .

I R=H R =SO Na V R=0

Il R=R1=H VI R=H,OH
11l R=R1=Ac

IV R=R1=CH3

On acid hydrolysis | gave 3-0O-methyl-L-arabinose, while the
aglycone was degraded to intractable material. The comparison
13(: NMR spectra and lH NMR spectra of desulfated derivative 11,
pentaacetate 111, hexa-O-methyl derivative 1V, triketone V and
diketone VI using sping—decoupling techniques established the lo
cation of the hydroxyl groups and sulfate group at C-5* of mono-
saccharide . A cholestane structure of the aglycone was determin-

ed by high—temperature catalytic reduction over the Pd/CaCO”

catalyst.



POLYHYDROXYLATED STEROLS FROM THE STARFISH
PATXRJA PBCTINIFERA v

Kicha. A.A., Levina E.V., Stonlk V,A.
.Pacific Institute of Bioorganlc Chemistry,

Academy of Sciences of the USSR, Vladivostok

Although, starfish contain a number of polyhydroxy-—
sterols as aglycone constituents of saponias, free
hydroxylated steiols have never been, encountered before
in this class of marine animals, Ve wish, to report not#
the isolation of the steroidal hexol, heptol and ootol
from the pyloric caecum and cardiac stomach of the
starfish Patiria pectinifera.

Polyhydroxylated sterols have been shown by spectral
data and chemical transformation to be 5ol-cholestane-3$,
6*(,8£,15tf,166,27—hexol (X), m.p. 263-268°C~uyc]0= +33.1°
(c=0,83] MeOH) | 5e<-cholestane-3|&, 6<t, 7X, 80,154,16%$,27—
heptol (I11), w.p, 261-263°c,[n]lB= +29,7° (c=2.3»MeO0A)"]
5cfc—cholestane-3ji, 'M, 80, 150C,16&, 27—octol (ill),

m.p, 283-285°C,[oG d= +22,5° (c=0.5] MeOH).



SSSQUITEEFBNS LACTONE GLYCOSIDES HOOM CKEPIS
CAPILLARIS
ft. Elsiel
Institute of Pharmacology, Polish Academy of Sciences,

Department of Phytochemistry, Krakow, Poland

Chromatographic separation of tlie ethanol extract from
the roots of Crepis capillaris /L,/ Wallr, /Compositae/
led to the isolation of three closely related sesquiter-
pene lactone glycosides A, B and C.

That the sesquiterpene portions of the three lacto-
nes were identical was confirmed chemically by conver-
sion of all lactoa.es to the common intermediatess 11,13—

methanol adduct of 8-epidesaeylcynaroplcrin and its

Enzymatic hydrolysis ~5—glucosidase/ afforded 8-epi-
desacylcynaropicrin from A and two noncrystalline laoto—
ne esters Cp”HggOr, and CgQH"Or, from B and C, respecti-
vely. Spectral parameters of the esters Indicated that
the structural differences between the two compounds
were situated in the ester parts at 0-8 and suggested
that the ester side chains .in B and C were CgE~O” and
Cc—Hgo,, respectively.

On the basis of the above data the structure of A
was deduced as 8-epidesgcylcynaropicrin—-3-"3-D-glucoside.
Lactones B and C were established to be the C-8 esters

of A differing in the nature of the ester groups.



OXIDATION OF 3J-ACETOXT—B-HOMO—-5/—-CHOLESTAK—ain—OL WITH

LEAD TETRAACETATE

Ladislav Kohout and. Jaroslav. Zajx6elc
Institute of Organic Chemistry and Biochemistry

Czechoslovak Academy of Sciences, Prague

Tn one of* our papers'® on B—homosteroids we have
studied the formation of cyclic oxides derived from
B—homo—-5«C—ch.olestanols. ¥e have found that on oxidation
with lead tetraacetate the 7a/J-—alcohol | afforded the
7a.fi,19-oxide XX. However, this oxide is only the minor
product of oxidation (4 %). The main product of oxidation,
of 7ajl-alcohol 1 is the seco-derivative 111, the struc-
ture of which was established on the basis of chemical

and spectroscopic data.

ftu

AcO OH

(R = csH17) XXX

1. Kohout L, : Coll. Czech. Chem. Cornmum, 37> 2227 (1972),



THE ROLE OF ESTER GROUP AS CONTROL ELEMENT IN HYPOBROMOUS
ACID ADDITION TO SOME STEROID OLEFINS

P. Kocovsky, |. Stary, 3. Zajlcek, S. Vasfckova

Institute of Organic Chemistry and Biochemistry
Czechoslovak Academy of Sciences, 16610 Prague 6, CSSR

Hypobromous acid action upon | proceeds via the 5«t,6k—bromonium
ion and yields a mixture of the isomeric bromehydrins IIl and IV. The
former arises by 6(0)*"’ 1L participation of the 70—acetoxy group whereas
the latter is formed by 5{ofr,ri process.

Inversion of configuration of the participating group results in
a change of stereoselectivity of the addition: The Tk—epinieric deriva-
tive | (. reac via the 50,6/J-broroonium ion which is selectively clea—
ved with 6(0) ’’ participation to give V.

The role of Markovnikov and Furst—Plattner rules In neighboring
group participation will be discussed as well as the regio— and stereo-
selectivity changes imposed by intervention of neghboring group as an
control element. Also discussed will be the choice of participating
atom in ambident group and an attempt at formulation of selection rules

in these processes will be presented.

Mo OH

111 ... 6(0F ’n v 5<0)*'n V... «(0)*"



OXIDATION OF 3e—ACETOXY-B—-H«0—5"—~CHOLESTAJf-7aJ—0L WITH

LEAD TETRAACETATE

Ladislav Rollout and Jaroslav ZajxcSek
Institute of Organic Chemistry and Biochemistry

Czechoslovak Academy of Sciences, Prague

In one of our papers™' on B—homosteroids we have
studied the formation of cyclic oxides derived from
B—homo~5«t—cholestands. We have found that on oxidation
with lead tetraacetate the 7a$—alcohol | afforded the
7ajS,19—-oxide 11. However, this oxide is only the minor
product of oxidation (h %). The main product of oxidation
of 7ad4-—alcohol | is the seco—derivative 111, the struc-
ture of which was established on the basis of chemical

and spectroscopic data.

1. Rollout L.; Coll. Czech. Chem, Conaaim, 37, 2227 (1972).



BIOLOGICALLY ACTIVE COMPOUNDS FROM MEL—1ACEAE

W. Kraus
Department of Chemistry, University of Hohenheim
D-7000 Stuttgart 70

Extracts of several melia plants such as Azadrirachta
indica, Melia azedarach, Toona ciliata, and Toona
sureni show strong insect antifeedant activity.

From these extracts we have isolated, a series of novel
biologically active tetranortriterpenoids and penta——
nortrit.erpeno.ids. The structure determination and the
biological tests of these compounds wi.ii. be reported.

Preparative aspects will also be discussed.
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PREPARATION OF /23R and 23S/~ 3p»23-BlL)HOXT-
—5—-CHOLEN—-24-0IC ACID ETHTI ET1BS

A. Kutner, A. Samfeorska and K, Jaworska
Institute of Pharmaceutical Industry, Rydygiera 8,

01-793 Warasawa, Poland

Title compounds /la and 1b/ were obtained by the
previously described /1/ molybdenum peroxide oxidation
of lithium enolate of completely protected 3/3—hydroxy—
—S~cholen—~24~oie acid.

Configurational assignment of 23-hydro:xyl by optical
methods—will be reported.

Compounda la and 1b are useful intermediates 1b syn-
thesis of 231,25- and 23S, 25-dihydroxyTritamine D]

/2a and 2b/,

1, A, Kutner and R. Jaworska, Steroids, 40.11 /1982/,
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SYNTHESIS 0OS 15,16—€TCbOHLUeTOAWTOBTAHEE U0 —ESTRAHES
I.S.levlna. T.H.Galakhova, A«T,JEamernzxtzky
H.D.Zelinsky Institute of Organic Chemistry,

USSR Academy of Sciences, Moscow, U.S.S.R.

High pressure induced Diels—Alder reaction of stero-
idal 15-dehydro-17—ketones | with butadienes gave easily

separable diastereomeric mixture of cycloaddition pro-
ducts 2 and 2* bewis acid catalysed interaction of the
ssm.s components st x kbsr wss ioixnd to prodxice
isomer 2 only. Epinerization of J into I5td, 16"—cyclohe—
xenosteroids 4 in the presence of strong bases was acMe-
ved.

The structure of compounds 2 — 4 was confirmed by
spectral data (IK, CD, XH and HMR). X—Ray data were
employed for the description of molecular conformations
of i —nA.

Some considerations concerning steric course of the
above steroidal dienophile — butadiene interaction will
be discussed.

RA—H or He 4
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ISOLATION AND STRUCTURE OP SOME MEW TRITERPEHES PROM
THE VIETNAMESE PLAIT SCHEFFLBRA OCTOFHYLLA

M. bischewakil”, H.V. Halet2”, Ph. D. Ty*1™, i',v, Sung2>,

J. Schmidt'”~, A. Preissl\ G. Adaml>

D Institute for Plant Biochemistry of the Academy of

Sciences of tlie GBR, 4010 Halle, German. Democratic

Republic

Institute of Chemistry, Jfaticmal Research of the SRVf

Hanoi, Vietnam

Continuing a progranai of studies on Vietnamese plants
of medical and biological interest» we have examined the
species Schefflera octopl Liaceae) which is used
in Vietnamese folk medicine as a tonic drug, antirheuma-—
ticum and for liver deseaaes. We now report the isola-
tion of the new pentacyclic triterpen® 3of —hydroxy—lup—
20(29)—ene-23,28—dioic acid (1) and 3 et$11 IC—dihydroxy—
lup—-20(29)—ene-23,28—-dioic acid (2) from dried leaves

in 7 and 1,6 % yield, respectively.
7

Ho
The structures of 1 and 2 were established by spectros-

copic data (IR, MS, %—>KMH, ~C - W) and chemical trans-
formations. In the biological test, 1 shows an antibio-

tic and cytotoxic activity.



HEW XNTWWXB GbYCOSIDES >XOM IHALICCBOM 1COTIS L.
V.l.butsky, A*S.Gromova and A,A.Semenov

Institute of Organic Chemistry, Siberian. Division of

the USSR Academy of Sciences, €64033 Irkutsk,USSR

Saponins of the Nealictrnm genus have not been stu-
died until time, the saponin fraction isolated from Tha—
lictram minus L. growing in Best Siberia contains 5 aa—
ponine, two of which, thalicosidee A and B being predo-
minant (0.5 and 0.1%, re«pectively).5halicoside A genin
named tlialieogemia is a new tetracyclic txiterpenoid -
3f>, 16fts22{8), 29—tetmbydresy—9,19-cyclolanost—20(S)—-24—
ene.Thalicoside A was assigned a structure 3-0-/-D-ga-—
lactopyranoside, 29-0—jS—D—glucopyranoside thalicogenin.

The preseat eomemnication deals with establishing
the structure of thalicoside B (1). 1 contain* an ester
group (1740 cm_l},,Tls* acid hydrolysis of this compound
leads to gemin containing a free carboxy group (1700
cn’ 1), as well as to rhaanose, arabinose and glucose in
a ratio of 1:1:2 (GLC of aldononitril acetates).The in-
tense fra“tents in the 3saBa spectrum of genin acetate
methyl ether with m/z 262 and 190 indicate a retro Diela-—
Alder fragmentation of a compound of the oleanen series.
Because physico—chemical characteristics the genin stu-
died was identified as oleanolic acid.

She 10 ppm downfiald shift of the C-3 signal in the

130 HMR spectrum of 1 as compared with the spectrum of



genin shows the 0-3 glycoeylation. A partial hydrolyeis
of I gives three progenine with the following carbohyd-—
rates and signals of anomeric carbon atoms in the ne
KMS spectrum: progenin 1-Ar,106.0 ppm; progenin 2-Ar,Gl,
106,9 and 106.5 ppm; progenin 3—-Ar,GI,Hha,106,5,104.4,
101.7 ppm.

The alkaline hydrolysis of 1 lead to progenin 3»Con-
sequently, one of the two glucose molecules is attached
to carboxy group C-28.This is supported by the 95.6 ppa
signal in the 130 W & spectrum of I, absent is the
spectrum of progenia 3»

Methylation, methanolysis followed by acetylation Ma-
Te allowed methyl-2,3,4,6—-tetramethylglucopyranose, me-
thyl-2,3,4—trtmethylramnopyTanoae, methyl-2,4—dimethyl—
3—acetylarabinopyxanoae and eethyl-3,4,6—trmethyl-2—
acetylglucopyranoee to be identified by GLC-MS.The con—
figuration of glycoside bonds is determined from 1H and
13

O oW apectra and confirmed by calculations using

Klein* s method.

Thus, thalicoaide B is of the following structure:

dL1-JIhQ,p4- 2FiP-Glpi~3<i Infirpi®
0
The authors are very grateful to Yu.H,EIl'kin for hia

interpretation of GLC-MS spectra and to E»B.Valeev for

the BUR spectra registration.



sTtmiKs of TaK quaternary salts of some ambtoajtorostanes
BY MASS SPECTROMETRY

M. Mdkl. J, Taniasl and Z. TubaZ2

A Central Research Institute for Chemistry, Hungarian
Academy of Sciences, H-1525 Budapest, P.0. Box 17.

2 Chemical Works of Gedeon Richter Ltd., Budapest.
The mono- and bis—quaternary salts produced by al-
kylation of 2- and/or 16— *-metil—-1'—-piperaziao) andro—

siane derivatives with different alkyl halides were ana-
lysed by mass 3pectrometrie methods.

As the quaternary salts do not evaporate in the e-—
leetron impact source of* the mass spectrometer, it is
only the products of their thermal decomposition ("in
situ" dealicylation) that can be observed. The advantage
of this method is that from the analysis of the mass
spectra of the compounds — amines bn/l1 nlkyl Tu[ ldes - re-
sulted in these deaJUcylation processes, the position(s)
of alkylation can be established. Our results showed
that the alkylation of the studied aminoandrostanes by
various alkyl halides (e.g. CD~X, nC~AH"X, CH”CH-CELX)
took place specifically at the % -'—-nitrogen atom(s) of
the piperazino group(s).

The ion current — time curves of the appropriately
selected characteristic ions proved to be suitable to
establish the relative amount of the decomposition pro-
ducts and hence to determine the number of the alkylated

centres in the aminos tereid molecules.
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TEUCHAMEDRIN G, A S1W HEO-CIERODAHE BITERPEHOIB
.PROM TEUCRIOM GHMBBRTS L.

f.MalakoT and G.Papanov

Plovdiv Univeraity, Department of Organic
Chemistry, 24 "Tsar Aseen" Street 4-000 Plovdiv

Bulgaria

row the aerial part* of Teucrium ehaaaedrye a sew
neo—clerodane diterpenoid Teuchaeedria C (1) ha* been
ieolated, besides the preriouely known diterpeaoide di—
hydroteugin and 6-— hydroxyteuecerdia.

i'he structure and etereochemi*try of teuchaeedria C

«*« established by chemical and «pectroscopie Beane
(IR, 1n 13fiHMR BT I3\
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HYDROLYSIS OP /V-MENTHYL ACETHE BY JEANS OP TISSUE
CULTFfiiSS OF 3.PID3KPRUM OCHRACEUM AMD CYMBIDIUM SAIN'T
PIKERS, PLANTS FROM THE ORCHIDACfIiAS /THE ORCHIDS/ FAMILY

A.Mironowlcz3. A.Siewinski® and K.Kukiiiczanka'*3
Institute of Fundamental Chemistry, Agricultural Univer-
sity of Wroclaw3, Botanical Garden, University of

Wroclaw, Poland

In the fragrances of some species of the Orchidaceae
family, some number of monoterpenes, and among Llee hydro-
carbons, ketones, alcohols, ami their esters, were found**.

We carried out a screening of two species of Epiden—
drum ochraceum and Cymbidium Saint Pierre with several
monoterpenes aid steroids. Most of these substrates were
transformed by the tissue cultures of above species.

We investigated more closely the course of hydrolysis of
/+/—menthyl acetate and found the formation of /—/—men-
thol in. slight predominance. Dependence of the course of
hydrolysis on reaction time, quantity of biomass, sub-
strate concentration, and age and adaptation of the

culture to the reaction was also studied.

* C.L.Withoer, in: The Orchids. Scientific studies.
New York 1974, p.l147.
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RECENT PROGRESS IN THE SYNTHESIS OF

BIOLOGICALLY ACTIVE ISOPRENOIDS

Kenj i Mori
Department of Agricultural Chemistry, The University

of Tokyo, Bunkyo—ku, Tokyo 113, Japan

Synthesis of some of the recently discovered biolog-
ically active isoprenoids will be discussed. The target
iBolecul.es are % (1) (+)—-ascochlorin and {+j—ascofuranone
£, the antiviral antibiotics, (2) (1R, 6S, IS, 1IR)—(+)-
biflora—-4,10 (19), 15-triene a new diterpeae from a
termite soldier, and. (3) brassinolide dolicholide and
homodolicholide £, the phytosterols with plant growth

promoting activity,

1 2
H
3 4 Xme —H,B —M*
5 X » CH2
m *



A NOVEL METHOD OS' STITHESIS OP 25-—-HTOHOXT?1TW»!LL D,

Jacek W. Morzycki*, Heinrich K. Schnoes®* and Hector

P. BelLuca. **

* Department of Chemistry, University of Warsaw, Poland
**Department of Biochemistry, University of Wisconsin,

Madison, USA

Studies on metabolism of vitamin Dg (ergocalci-—
ferol) have shown that it undergoes both 25-hydroxy—
lation and l«—hydroxylation during its conversion to
the active calcium mobilizing hormone. This activation
pathway is the same as that described earlier for
vitamin B*. 25-OH~Dg was ..first isolated in 1969 from
the blood of hogs fed massive doses of vltamine Bg.
The chemical synthesis of 25-OH-Dg 4b has not yet been
reported although it lias been achieved at the Upjohn
Company a few years ago.

In the present communication an improved
approach to this synthesis is described. As the star-
ting materials were used the known FTAD-diene protected
22—-aldehyde 1 and the side chain, fragment, sulfone j5.
The carbanion derived from sulfone was combined with
the aldehyde 1. The following reductive elimination of
the product afforded exclusively trans—olefin 2, The

removal of the PTAD protecting group, irradiation of



PhSOa-
£a: 24 R

b: 2%S

HC

5,7—diene and thermal isomerization of provitamin
resulted in the formation, of vitamin D analog 33, After
deprotection of 25-ketone the reaction with CH"MgJ
provided the mixture of 25-hydroxy—vitamin D2 4b and
its 24—epimer 4a. HPLC separation afforded both com-
pounds in the pure state. The reported method of 25-0H-
—D0 synthesis may be easily applied in. the synthesis of

radiolabelled analogs of high specific activity.



A HOVEL APPROACH TO THE SYNTHESIS OF
11-AZASTEROID SYSTEM

by B.Mawrot and H.Zaj"c

Institute of Organic Chemistry, Technical University,
90-924 b6dz

1,2—dipolar cycloaddition of the new nitrone |
to the conjugated enones Il yields eyeloadducts 111
which were bydrogenolyzed to the aminoalcohols IV by
aeans of ilg (41! in THF—-E”O. Cycloaddifcicm of nitrone
to the enones lie and l.Id takes bowever a different
course yielding cycloadduots V.

1 11 Illa,b
8 n»0,H=H
b a=1tl=H
0 a=©,1=Me
d asitBsUe

¥s,d IVa,b

Eationalization of the regiospecificity of the oyolo-—
additions in terms of frontier orbitals has been given



CHEMICALS IN THE SECRETION OF SCALE INSECTS

THE STRUCTURES AND THEIR ROLES

Y, Noyg, F. Miyamoto, T, dwvashita, H. Komura, K. Yoshihora, M. Tempesta,*

J, flawlak,* and K. NakonSshi

Suntory Institute for Bioorganic Research, Wakayamadai, Shimamoto-ch®,

Mishima-gun, Osaka, 618 Japan

During our investigation of the secretion from three species of scale insect,
orchard pesh (Ceroplastes ceriferus, rubcns, and floridensis), many sesterterpen-
otds of three new skeletal classes have been isolated and characterized. Some
sesterterpersold alcohols are contained in the complex "cyclic wax" mixture in
the form of esters with Fatty acids. This cyclic wex. covers the imeet
body, presumably as a protective coat. The waxy secretion of rubens works as
a koiromone, which induces ovtpositional behavior, in its natural enemy
Anicetus beneflcusm' An enantiomeric series of sesquiterpenes has been found
in the secretion of different species of the same genus infesting the same host
free. The body pigment works as on antifeedant against predatory ants. Appli-
cation of two dimensional homonucleor spin correlation to structure elucidation
will be presented.

* Visiting Scientist in 1982.

1) S. Takahashi{Kyoto University, japan), private communication.
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A SYNTHETIC APPROACH TO THE ANNONALIDE SKELETON

"Institute of Organic Chemistry, University of Milaju

20133 Milan, Italy

‘Insti faufce of Organic Chemistry and Biochemistry,
Czechoslovak Academy oi' Sciences, 160 .10 Prague o0?

(sseeho slo valcia

A partial S5ATohfjxio approach, to trie rwtara'i dit*r—-peno4
compound aimonali.de (2.) was sinidied,. conceming +he
substitution of the posj.f;.ion U oi'* the ring" A of a morloi
skeleton (2) in order to introduce there a starting’
QrckUp For the formation of the f.iv*-aieffibered laotonic

ring*

F"oH

HC



2—KETO—-1y—HTDROXTTEUSGORDIN, A NSW LWO-CbPKOBAHE
DITERPENE PROM TEOCRIUM SCOKDITIM L.

j .Papanov and P.Mé&lakov

Plovdiv Ooivereity, Department of Organic
Chemistry, 24 "Tsar ASSES* Street 4000 Plovdiv

Bulgaria

From the aerial parte of Xeucrium scordium the
previously known diterpenoids teucrin S ami teucrin H4
have been isolated, la addition., a new neo—clerodane
diterpene, 2—-keto-i9-bydroxyteuacordin (1), has alee
been obtained from the same source. ifrom ite spectral
properties (IE, 'h NMR, M and MS) aad cheaical
tranaformation the structure and stereochemistry of |
have been established ae 19-hydroxy-15,16—epoxy—neo—

cleroda-13/ 16),14—diene—2~one—-18,6:20,12S—diolide.

1w T
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tIEAHRANGEMENTS OF 9-SUBSTITUTED LANOSTANES.
MECHANISTIC CONSIDERATIONS.

Z. JParyzek Mid R. Vydra

Department of Chemistry, Ada® MlIckiewioz University

Poznan, Poland.

In skeletal rearrangements of* steroids and triter—
penoids the important factors determining the patway of
a reaction are: structure of the substrate, reaction con-
ditions, steric (oonformationali and electronic effects.

Recently, a series of rearrangements induced by the
rupture of C~—X bond (X=leaving group) in lanostane have
been investigated.

Several main pathways were observed in these reac-
tions leading to structurally important triterpenoid ske-
letons.

The synthesis of 3/3 -aoetoxy—-50C-lanosta~8, 11-dien—
7—-one and of 3y25 1l OC-diaoetoxy—-50C*'lanoet—8—«Ne—7 aone as
possible intermediates Iin the rearrangement of 90C,l1PC-
epoxy-5 0C-lanostan—-7-one was carried out.

Taking into consideration these new results indica-
ting the participation of secondary oarbocations in some
of these rearrangements an attemptis undertaken to draw
preliminary conclusions regarding the mechanisms of these

reactions.
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MW MBTHOD OF SIIfHSSIS 2-1SOP80PBHL—-2—-HBPTBNAL
IHTHWEMATE raODUCT OF OBTAIMIHG SIX PH.WLWOME
AOKIDISUA AURAKTII (MASHSLL)

Jarvr_..Podlejaki

Technical University of Lodi Poland, Institute
of Seaeral Food Chemistry

Olive A.Henrich and others have xmdertaken Investigation
of the synthesis of . two sex pheramenes securing in Aoni-—
diella aurantii (Haskell). They have obtained the inter-
mediate product for the synthesis (Z)~3—methyl-6——ieopro—
penyl-3,9—decadien—l-yl—-acetate the 6-—isopropenyl-2—haptm-
nal by a 9 step* synthesis starting from (s)+carvona. The

final yield was «boat 12% the** calculated on (S)—*—earv«se.

In this experiment leaving the + me as the substra-
te In the 4-steps thesis the 4-isepropenyl—-2—
—hept ild of 28* was obtained.

She scheme of the synthesis is presented bellow.
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14-HXDHOX1CAB7C5PHTLbroB-4,5-0X1ll, A HE*
SESQUIISEPEBE ,f,80M WL W PLWHONS

1 ,D.Pokhilo,V,4.Beniseako,Y«L.Hotlkov»K.1.Uvarova

Pacific institute of Bioorganic Chemistry,lar last
Scientific Centre,Aeadeay of Sciences of the W 1,
TladiTostok

from unsapordfiable pert of foliar ether extract

of B* abescene a »*w sesquiterpene ,14—-hydroxyoa-
ryophyllene-*,5-oxtde(l)thas been isolated, flus reae -
tion of 1 witii KOKunder ref haaol produeed
diol (111) in 376 yleld»profc os a res”
tm»mm tra&sannolar Interaction, of oae aelecole of the
water iiltli epoxide ring sad exo. hyleae group,
treatment tie anhydride in. pyrlii-
Imi' >eratex« gr -  *oaeetat™™ i & m-
"ftl1~*, 7 P -.metores |, 04 > , WF deter-
mined by IfisMS, N data. Stereochemistry of

epoxide ring ia 1 is the subject of a further study*

.CSLgOH
Ijc 1 M5C

CH2 HO C~OCHj

(1) 1 =H
(1 . Ac
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molicolar BMHUWIMELLLLI3 01 soke sesquitbrpbnes
LI SOTERACIDS
M.P.Polovinka, S.A.Osadehy, D.V»Korchagina» Yu.V.Gatilov,
Zh_V «DuboTeal i rkhash
Institute ef Organic Chemistry, Siberian Division of

Academy of Sciences, Sovosibirsk, USSR

Stable carbocatione have been generated fro® saiie ses-
quiterpenes isolated from oleoresiae of conifers (eCc- and
A" —auuroleaea, and <£cadiB.enea, sonarene, 10-episonarene,

isocadinene, ot-copawte, etc»). The structures of the earbo*—

oations Mawe been established (by 1E, BMR), their mole-
cular rearrange*» r«seti®a,s with nucleophiles have
been studied. I- <«”i 1y" *>* rearraageaents are sug-

gested. The results of experimental observations of rearran-
sweats are compared with the predictions provided by mole-
cular mechanics calculations. The effects have been stu"-
died ef the structures of substrates and the reactions
conditions (the temperature of geaerat ions and that
of "defreeaing” ef them, acidity of a medium) on the patters

of skeletal rearrangements ia superacide.



A SYNTHETIC APPROACH TO CARDIOTONIC 19—NOR STEROIDS
K. Ponaold and M. Wunderwald
Central Institute of Microbiology and Experimental

Therapy of the Academy of Science* of the GDR, 3ens

19—Nor—analogoue of cardiotonic steroid* are not
easily available and therefore the knowledge on their
biological activity is very limited. W looked for
procedures for the synthesis of such compounds. As
starting materiel we used 8(14)-dehydroestradiol methyl-—

ether !» easily available by Torgov total synthesis.

We investigated two ways for the introduction of essen-
tial elements of cardiotonic steroids (AB-cis ring
junction, 3B- and 144S—hydroxy groups and a i?B-configu—~
rated side chain) in the estratetraene |. By the well
known Birch procedure and following oxidation | can be
transfor*ed to 19-nor-—androetene—4,8(i4)—diene—3,17—
dione. Fro* this the AB-cis configurated compound IX
was prepared by two selective hydrogenation steps and
acylation of the hydroxy group. Wittig reaction of 11
gave the aethylene compound I11. On boranation of 111 '
the 17B—hydroxymethyl compound XV could be isolated as
main product. An alternative route for the synthesis of
IV was the transformation of the estratetraene I to

the ketone V by a procedure developed by Langbeinl” and

1) S. Langbein et al., WP 128 564
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coworkere, introduction of the «ethylene group in
position 17 by Wittig reaction, silylafion of the
14B-hydrbxy function, boranation and hydrolysis of the

silylether group.

fro* the key compound 1v, having all essential functions
of cardiotonic steroids in the skeleton, the acrylic
acid «ethylester VI {a ring open cardenolide) was
prepared by oxidation of the hydroxyaethyl group to the

aldehyde and following Wittig—Horner reaction.

Vi



PREPARATION AND ABSOLUTE CONFIGURATION AT of

21,26,27-TRINQR—-5«*~CHOLESTANE—-22,25—-DIOL DERIVATIVES

V.Pouzar, P.Drasar, l.Jerny, and M.Have |l
Institute of Organic Chemistry and Biochemistry,
Czech.Acad.Sci», 166 10 Prague 6, Czechoslovakia

5«6—Pregnan—21-ol was converted into 2l1-aldehyde by
oxidation with pyridinium chlorochromate and then con-
densed with the lithium salt of 1-methoxymethoxy—-2—-pro-—
pyne. The epinefit (22S)- and (22R)-25-methoxymethoxy—
—21,26,27—-trinor-5<*-cholest~23-yn-22-0l$ isolated from
the above reaction mixture were converted to correspond-—
(22R)- and (22S) -25-methoxy»etbexy—-21 ,26,27—tHnor-5fc—
—cholestan-22-o0ls (1), for the cheeicai determination
of the configuration at c£22) t1* above compounds
22-substi tuted derivatives | were correlated with

20-substi tuted derivatives 1l of known configuration

0~OCHjOCH}j

1. Pouzar ¥., Havel W.: Collect.Czech.Ch«a.Conaun«
46, 2758 (1981).
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'THE CURTIUS REARRANGEMENT OP 3-0OXO—-B-HOW-A—-HOE-5-OXA— '
—5,5a—SEOOCHOLBSTAN—-5a—-0IC M 1D AZXDB
by Wladyslaw J.RODEWAIB and Jadwiga FKELEK

Department of Chemistry, University, 02095 Warszawa

In search for physiologically active analogs of ste-
roids hormones, studies were undertaken to transform na—
tural systems by modifying the steroidal skeleton so as
to replace carbon by nitrogen. Replacement of tetragonal
carbon, at the ring juncture by trigonal nitrogen seemed
to be of particular interest in view of an expected re-
lation. to numerous physiologically active alkaloids. Syn-
theses of several 5-aza—emalogs we have already reported.
In this communication we—present transformations of la-
ctone—acid 1] previously obtained from cholesterol, into
heterosteroids with, nitrogen atom or atoms in rings A
and B as well as at tlie ring junction A/B in position,

5 of steroidal skeleton. As a next reaction has been

a replaoement of the carbotxyl group» in compound 1 into’,
the primary amine group to obtain lactone—amine 2a and/

or dihydroxy—ejaine Ja with the five—aembered lactone ring
cleaved. For this reason lactone—acid 1 was subjected to
modified Curtius reaction to furnish the acid azide 4

as a main product. However, the obtained compound 4 hea-
ted in acetic acid did not undergo rearrangement to the
expected amine 2a, but a disubstituted derivative of carba-

mide J1 and N-acetyl-lactone—amine 2b were formed. Heating
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of the acid azide 4 in dimethyl formamide solution affor-'
ded izocyanate 6 which subjected to alkaline hydrolysis

gavef besides carbamide Jji, the disubstituted derivative of
carbamic acid anhydride £+ However, compound 6 hydrolyzed
in 55 hydrochloric acid afforded the free lactone—amine 2a

in ¥ yield and the mentioned above compounds j? and 2 as

by—-products.

H,
0 f H OH
cr i 1 f
OR nhr
i_——R=cqH 3a: R-H
i=nh2 3b ; R.=Ac
2b;R=NHAc

4 :R=CON3
:R=NCO
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CONSTITUENTS OF Vi qui era tnacuTata and V. stenoloba,

STRUCTURE REVISION OF STENOLOBIN.
Alfonso Romo de Vlvar and Guillermo -DeJjado.

Instituto de QuTmica de la Universidad National Autdnoma de
Mexico. Circuito Exterior. Ciudad Universitaria, CoyoacSn.
04510. Mexico. D. F.

Recently we described the diterpenoid constituents
of Viguiera insignis and pointed out the similarities be-
tween the diterpenoids of some sections of Viguiera and
Helianthus. We now describe structure determination of
15-oxo-zoapatlin 1, a new tetracyclic diterpenoid lactone
of rearranged kaureno\d type isolated from V. bhaeulata,
and the sl;ructure revision of the biogenetically related
diterpene stenolobin 2, isolated from v. stenoloba. A new

diterpene hydroxy-diester, 15-a-angeloiloxy stenolobin 3

was also Isolated from this specimen.

Comments are offered on the biosynthesis and che-

motaxonomiC implications of these compounds.
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COMTRIMJITIOIS TO THE CHEHISTHI OF 2Kdb-CTCBHLWIPAMXKI-
1,>DIOHES - WOI0 LDIHG BLOCKS fOR THE
SIHTHBSIS of IATTOAL PRODUCTS
H. SoMek. B. Pogoda and s. Ballssbuh
Central Inatitute of Organ!oOChemistry ef tie Aoadeny
of Soienoee of the GBR, Berlin,»

StiMB Democratic Republie

2~Alkyl-ayol«pentaxu aa
important intereediatee for tal «yafkeeie of
steroida (1), In last years they * st '* . >y,

intereat as building bleaks fer otber olaasee of
natural produete (2 - 4>.r h» «*bl'l"'>0f fiw
general reaction babaviem* ef thaae valuable intarma-—

diatea 't* » 0? *eair derivatives ®«v represented.

1) L. TELLTIZ, J. TAILS and S. 1 «O It Angew. B1«. L|*
:if65)

2) K TASAJKA, f. UCHITAMA, K 8&AOIOand X. W W W,
JACS 104, 4965 (1982)

3) P. T. MK3BLUDK> 1, XX seis, J. 1. HSiQBTXU) aal
D. G. HASGAUBE, Tetrahedron A6, 2701 (1980)

4) i. S. SCHULTZ M1 L. A. MOLWA, JACS 10*. 5 » (1982)

5) B. H. TROST and 1, B. Ho BOTBAb, JACS 104. 6110
(1982)
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HSCSTT 11aTBSSIGATIOITS Cil SOEB PBbANT TEKPEIIOIDS

K. Schreiber

Institute of Plant Biochemistry of the Academy'of
Sciences of the GBR, Halle/Saale, German Democratic.
Republic

Prom plants of European, subtropical and tropical
origin a number of new terpenoidal constituents
representing different structural types have been
isolated and structurally elucidated. The results

of further investigations dealing with the biosynthesis
and/or metabolism of terpenoids in plants especially in
plant cell cultures are also reported®
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CAKDEHOLIDE DERIVATIVES WITH W UISATORATBD
AbDSH'ffDE PLUTONOXX AT THIS LACTOSE RIJTG

Barbara Streckenbach

Bioraembrane Section, Central Institute of Molecular
Biology, Academy of Sciences, Berlin-lloh, 6DR

Oxidation of 22-allyl—digitoxigenin—3—acetate 1 and
22—-allyl—digitoxin 2 with selenium dioxide resulted
in the introduction of an oxygen function into the
ungaturated C-22 substituent of the cardenolide
molecule. The isolated compounds were the

22— (3*—oa»—prop—1*—en—1r—-yl)—derivatives 2. and [

of 1 and 2, respectively, Other oxygenated compounds
were not found. The inhibitory effect of 2. on
Ha,K—ATPaee, the molecular point of attack of eardiin
active steroids, was estimated to be about six times
higher than that of the parent compound 1U

1 H1l = -Q0Cl| 3 R > —OOCH™
H2 = —CH2-CH=CH2 R2 » —CH*C1r-CHO
2 Rl = —(D-DigitoxoBe)* 3 = 3 —(D-Digitoxoee)2

R2 = -CH2-CH=CH2 H2 - -CH-Cff-CBD
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PREPARATION OF SOME 8-0XA ANALOGUES

OF JUVENILE HORMONE
L. Streinz and M, Rom&nuk

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

CzeclioSlovakia

The synthesis of several juvenoids derived from
2,4~dienoic aoid has been outlined using ethyl 3>7-
«sdimethyl-8-exa—2, #—undeoadien—-10-ytioate as a key
intermediate. 'Wre appropriate aldehyde used for the
svnthesis /of this compound has been prepared by the
reaction of4 propargyl alcohol with crotonic aldehyde
(see the Scheme), The reaction conditions have bean
studied.

The synthesized compounds exhibit juvenile hor-—"'
wore activity when tested topically on various unre-

lated inseot species.
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FIRST— AMD SECOND—-ORDER WESTPHALEN—-TYHS REARRAHGEKEKSS
OF 5p—HYDROXY—-SIEROIDS
Wojciech J. Szczepek
Department of Chemistry, Warsaw University

Pasteura 1, 02093 Warszawa, Poland

It is well known that no rearrangement products are
obtained from 5p—hydroxy-steroi.de under traditional con-
ditions of Veetphalen rearrangement 1*" (KHSO” or HgSO"—
—ACgO—AcOB) or backbone rearrangement ~ ~ (BFj.Bt"O-ACQgO) ,

We now report the reactions of SjJ—hydxoxycholestaaes
J., 2 and J with our new reagent (eHSON-TFAa) leading to

the respective rearranged products.

The rearrangement of hydroxyketone + in flIF at r.t.
with subsequent hydrolysis resulted in formation of
hydroxyketoa.ee £ and 8, Under analogous conditions
liydroxydiketone 2 gaye diketones 6 and 7 ae "**e main
products. Treatment of hydroxyketone J. with KHSO"M-TFAA
in TW at r.t. and subsequent hydrolysis afforded rearran-
ged hydroxyketones 2, tj,f Vg and 1J, Compounds Jj> and 13
are formed from intermediate hydroxyketone - 3"—acetoxy—
—5—hydroxy—A—homo—-B—nor—-501-choleatan—4a—one. Rearrangement
of triol g in THF and subsequent hydrolyeie gave
rearranged diol JO accompanied by normal dehydration pro-'*
ducts. The structurea of all compounds were confirmed ly

chemical and spectroecopical methods.



S.Saatske, m»—W»feJjUtaiwirt Ang.. (tf§4) 676 LI8»
1.f.Rewlaai, J.tog.Cheat.. N LER2.
2.X.J.Bathurst, J.M.Cexea, M.J.Eartafeorn, liaatral.J.
® Kk, C«?4) x 1505.

W,J.S*c*epek, HFtbill*-ata theala. Waressawa, 1982.



RECENT DEVELOPMENTS IN THE STUDY OF THE STRUCTURE
ACTIVITY RELATIONSHIPS (SAR) OF CARDIAC GLYCOSIDES

RmE, Thomas

Department of Pharmacy, The University of Sydney,
Sydney, Australia, 2006

The study of cardiac glycoside SAR has proceeded
through three stages. The first period could be called
the classical period and was limited to the study of
the many hundreds of naturally occurring cardiac
glycosides. During this period, the glycosides were
isolated, their structures determined and their
biological activity measured using a variety of methods,
The pharmacology of this period was dominated by the
work of Chen & Henderson who used cat toxicity as a
measure Of cardiotonic activity. This work led to the
conclusion that the indispensable requirements for
cardiotonic activity were the 176 unsaturated lactone,
the 146 hydroxyl group and the unique stereochemistry
of the cardiac glycoside steroid.

The above assumptions began to be challenged during
the second period of cardiac glycoside SAR study"-—
namely the period of semi-synthetic modification.

During this period, a number of investigators, including
the present author, showed that it was possible to
modify significantly the basic cardiac glycoside
structure and still retain activity. It was shown that
the lactone could be replaced by open chain structures
of the type —-CH=CH-C=A (where A is a heteroatom). The
l4e hydroxyl group and the A/B cis configuration #tere
also shown not to be indispensable. Considerable
attention was also given to the sugar moiety which was
shown to influence both pharmacokinetic and pharmaco-
dynamic properties. Relatively minor changes in the
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2.

sugar moiety were shown, to alter greatly the rate of
drug-receptor interaction as well as changing potency

by factors ranging up to several hundred-fold.

The third period of cardiac glycoside SAR study
is the period of QSAR - quantitative structure activity
relationships. Notable contributions have been the
work of Repke et al. who determined activation
energies for the interaction of cardiac glycosides
with Na+,K+—ATPase and 'the work of Fullerton et al.
who determined the optimum configuration of the CI?
side chain using potential energy calculations and

computergraphics

Based 611 all this work, a model of the digitalis
receptor can. be deduced, although the ultimate aim of
SAR studies — namely the development of a safer drug

has yet to be achieved.
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THE REACTION OF ex—EPOXYKETONBS WITH BIBGRME

L.Tomaszewska, M.Zaidlewicz
Institute of Chemistx*y Nicolas Copernicus
Torui, POLANB

The stereoohemiatry of reduction W f5«~
atiel k$, ¥3—-epoxycholes tan—-3-ene, 5*— and 4/*»5/5—
—epoxy—l17—xthylandroetan—l7ii—®1—3—eii® and =115
and hf,5"—epoxypregtiau—3 t20-dion» with boran«—THF

co»pl«x has been studied.

The 3truotxir® of epexyalcohola was oon-—
firioed by means of spectral /XX » H*~1JMR/ and ohe-—
ilcal methods.



HUIF 3— W TTTO—rTTMT derivatives
J. Toth, I= Boor, CS. Moln4r

Chemical Work» of Qedeon Richter Ltd.
Budapest, Hungary

Imiaiua Mite have found widespread application in
organic preparative chemistry. The Vilsaeier reagent,
belonging to thia «reaps of compounds, has been used
several time in the conversion of steroids.

We have found that rather unreactive [A~’~-3-kato.
systems can be converted into Al»w ~-3-halogeno deriva-

tives rader”™appropriate conditions:



CYCLISATION OF ARTEMISIA KETONE AND ITS DERIVATIVES

E. Tsankova, E. Alexandrova and V. Enev

Institute of Organic Chemistry and Centre of Phytochemistry
Bulgarian Academy of Sciences, 1113 Sofia, Bulgaria—

As a result of the acid-catalyzed cyclisation of arte-—
misia ketone, and 5,6-epoxy-artemisia ketone, 5 the
cyclopentenone derivatives 2, 6 and 1 were obtained respec-
tively, while artemisia alcohol, 3 undergoes allylic
rearrangement yielding yomogi alcohol, 4. The cyclisation
of 5 via oxymercuration-demercuration proceeds stereo-
selectively leading to the furan deri¥atiwe 8. The structure
of all the products has been determined by spectral data.

The mechanism of the reactions will be discussed.
)
OH
| OH
3
6_ oLOH

i powu



DITERPKNES FROM THE DEFENSE SECRETION

OF NASUTITERMES COSTALIS SOLDIERS

Irena Valteroyaa, Milos BudSSinslc”a, Frantisek Turebek*’,

Jan Yrkoba

alnetitute of Organic Chemistry and Biochemistry
*j. Heyrovsk” Institute of Physical Chemistry
and Electrochemistry

Czechoslovak Academy of Sciences, Prague, CzeohoSlovakia

Nasutitermes oostalis is a highly evolved termite
species which employs chemical weapons in defense. The
compositic/m of the soldiers frontal gland secretion has
recently been investigated .in detail. This secretion
contains monoterpene hydrocarbons and polyoxygenated
bicyclic, tricyclic and tetracyclic diterpenes. A new
tetracyclic kempane—derived defensive compound (1) was

found in the soldiers secretion. Structure determination

baaed on mass and NMR spectra will be discussed.
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OCOUREENOE G5 BET1TbDKIC ACID IN TISSUE CULTURES OP
SOLANUM AVTCULARE PORST

T. Vanek, I» Macek, 1. Benes, L. Novotny

Institute of Organic Chemistry and Biochemistry
Czechoslovak Academy of Sciences
Prague, Czechoslovakia

During the analysis of ehemieal constituents of
Solanum avieulare callus cultures (strain Kb 9) also
betulinic acid was found in a remarkable amount (3% on
dry weight basis). This fact led us to the acreening .of
betulinic acid content in other cultures of this species.
The 50 strains tested were obtained in our laboratory
and subcultured under constant conditions for more than
3 years. The analysis was performed by means of HPLC.
The reasons why this compound appears in the tested
tissue cultures in relatively large amounts., are under

further investigation.



OXIDATION AND EPOXIDATION OF 4,4-BIMITHIL-A—HOMO
5—CHGL15TIMES,

Yelpgoyii.J.Za.iiSek
Institute of Organic Chemistry and Biochemistry
Czechoslovak Academy of Sciences,Prague

Czechoslovakia

Oxidation of 3-substituted 4,4-dimethyl-A—homo—5—
cholestenes bearing a hydroxy group in the position
4a with chromium trioxide—pyridine complex affords
accopfling to the configuration of the 4a—hydroxy
group the corresponding unaaturated ketones or 5,6—
epoxides as the main products.The 4a—hyaroxy group
does not exert any directing effect on the stereo-
chemistry of epoxidation of the 5,6-double bond

end 5f3,6P—epoxides are the only epoxidation products
The configuration of the 5,6—epoxidic ring was con-—

firmed by data.
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SU'fIBSIS OF 1-AMIHO—-GIBBERELbIHS
B. Voigt and G. kiisim

Institute for Plant Biochemistry of the Academy of
Sciences of the GDI, 4010 Halle, German Democratic

Republic

The present paper describes the synthesis of gibberel-
lia. derivatives with 18~aa+«© function which are of in-
terest for affinity chromatography and radioleaunoassay
of this phytohormone class» Starting compounds are 18—
azido—gibberellins prepared by addition of hydrazoic
acid to 3“dehydro-—gibberellin Aj followed by >XXTBB"—re—
duction of the obtained l-epimeric azidoketones. fieac—
tien of 18-azido-—gibberellin with propane-1, 3—4i—
thiol/triethylamine give* 1fi—asdno—gibberellin Al in
75 % yield. In analogous reactions frem 1B-azido—gib—
berellin A*—aethyl ester and 1S-—-azido-3-epi—gibherel-
lin A1l 1S—amino—gibberellin A methyl ester as well as
1fl-asiino—-3—epi—~gibberellia A* were obtained.

The stereochemistry of the synthesized coapoands was

detenainated by SAlllinvestigations.

HO



TERPENE SYNTHESIS
Ernest Wenkert
Department of Chemistry (D-006)", University of California-San Diego,

La Jolla, CA 92003, U.S.A.

The use of. a-diazocarbonyl compounds in terpene synthesis will
be described, The general chemistry of unusual ot-diazocarbonyl

substances will be discussed.



STIBffiSIS OF DXOXICQCYGBKXH WLW 31-1Ci1Wl1.5.|WB4A.
—17—0ONE ISVQLYIMG PALUBHIM W W 1WsesWi1»B(T CF
ALUHEC XXPLILW
J. meha and i» 1, » tt
Institute ef Organic Chemistry ef tb* Polish Academy ®f

Sciences, ul. Kaaprzaka 44» ©1-224 Warszawa, Poland

A synthesis <£ digitexygenin J, free 3l—«e*t«cy»s—
—androsten—17—wB [ has been developed is which W« key
step invelved rearrangement ef «Hylic 1 fer

butsks 4* z* lawc.® V v t2«fclsitriptoenylpespbime)—

/I
CS«5SCH2-CCO 0

C5H5S
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A SYHTHBSIS Of PTRIDCHE JALLMLLIIII O HO W W M
J. Wilcba aad H. Meenyk
Institute £ Organic Ch«*Is.try of th* Pellah Aeadeay

f Sciences, «1» Kasprsaka 01-224 Warszawa, Poland

Xeonerlc pyrldenes X a°d 13, rturtad te sclllarenlin
11l were synthesized free 38-*y4dmky—~5-aalireatec—~17—«ee
via intermediate |f deseribed.l 90 main step*
ef W« synthesis ef «p . wa | are abe—ya en 4/1* fellowing

acheae. Bie ipttini* ef ffridec jjl w carried #uf

similar way.

I, J, itctia am M. Masnyk, Hetereoycles, gg.251 (1983)
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B y-DILACTONES FROM GRAZIELIA SPECIES

C. Zdero and F. Bohlmann

Institute for Organic Chemistry, Technical University of Berlin

The Brazilian Composite Grazielia serrata (Spreng.) K. et R.
afforded in addition to known kaurene derivatives and 8£-ange-
loyloxy -90-hydroxy costunolide (1) a dilactone its structure and
stereochemistry being elucidated by high field NMR spectros-
copy and a few chemical reactions which clearly established the
presence of a @, y-dilactone which obviously was derived from 1.
Similar dilactones have isolated from a further Grazielia and a
Disynaphia species. The biogenetic relationships will be dis-

cussed.

OH



CONFORMATIONAL ANALYSIS OF STEROID SIDE—CHAINS
F«J.Zeelen
Organon, Scientific Developeieiit Group, 53**OBH Oss,

The Netherlands

The published X-ray structure determinations of sore than
*NeO steroids contain a wealth of information concerning
preferred conformations of steroids. This will be illustrated
by discussing the conformation of the acetyl side—chain of
progesterone derivatives and the conformations of the sterol
side—chains of cholestan.es and AwW;'—imsatiiratecl sterols* Strong
conformational preferences are found in all three series.

This information will then, be used to interpret the
stereoselectivity observed in a number of reactions, which

are used to construct sterol side-chains.
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