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ISO LATIO N AND STRUCTURAL STUDIES ON NO VEL  
NATURAL PRODUCTS OF ISOPRENOIO O R IG IN

A TTA -U R RA H M A N *, M .I. CH O U D H A RY  and H A B IB NASIR

H.E.J. Research Institute o f Chem istry, U niversity o f  K arachi 
K arachi-75270, Pakistan 

Fax Nos. (92-21) 4963373/4963124

There has been an explosive grow th in NM R spectroscopy in recen t years. T he advent o f 
such ID  and 2D techniques as D EPT, C O SY , N O ED , N O ESY , 2D  J-reso lved , norm al and 
long-range hetero-C O S Y /CO LO C, 2-D  IN A D EQ U A TE, H O H A H A  etc. [1,2] have provided 
the organic chem ist w ith pow erful new  tools for structure e lucidation  o f  com plex  natural 
products. Inverse m easu rem en t techn iques such as H M B C  and H M Q C  have allow ed  
substantial enhancem ents o f  sensitivity in the heteronuclear shift correlation  experim ent. Some 
of these new m ethods will be presented, and their use illustrated with exam ples o f  structure 
elucidation of new natural products from  medicinal plants.

O ur work on a num ber o f m edicinal plants has recently led to the isolation and structure 
elucidation o f  a host o f  new  natural products o f  isopreno id  o rig in . M odern techn iques, 
particularly 2D -N M R  and N O E d ifference m easurem ents have been used to assign  their 
structures and stereochem istry.

W e have reported a num ber o f  steroidal alkaloids from  the leaves Buxus papillosa. W ork on 
the roots o f this plant has resulted in the isolation and characterization o f  novel criterpenoides, 
buxapentalactone (1) and buxahejrine (2). T heir structures w ere determ ined  exp lo iting  X-ray 
and recently developed NM R and other spectroscopic techniques.

Dihydroxypetchenol (3) was isolated from Petchia ceylanica, a Sri L ankan origin plant. This 
m ierpene o f ursane series contains an exocyclic double bond at C-19. In addition it contains 
two hydroxy groups at C-3p and C-28 positions. The structure was finalized  w ith the help o f 
EIM S, HREIM S, L inkscan with 2D -N M R  techniques including inverse experim ents such as 
HMBC, HM QC and H O H A H A  experim ents.

A new steroidal alkaloid buxidienine-A (4) was isolated from  the leaves o f  Buxus longifolia 
of Turkish orig in . The structu re o f  bux id ien ine-A  w as d e te rm in ed  by using  2D NM R 
techniques such as C O SY -450, H M Q C and HM BC, etc.

2-D ehydroxy-02-buxafuranam ine (5), another steroidal alkaloid contain ing  tetrahydrofuran 
ring was isolated from Buxus hildebrandtii o f  African origin and its structure was determ ined 
using the ID, 2D NM R and other spectroscopic techniques.

M acroxine (6) w as isolated from  the leaves o f  Alstonia macrophylla. The structu re  was 
elucidated on the basis o f m odem  spectroscopic methods.

The structure elucidation o f  a num ber o f  o ther novel com pounds w ill a lso  be d iscussed 
during the lecture highlighting  the potential o f m odem  2D -N M R  spectroscop ic  studies for 
structure determination o f  com plex natural products.

R cferen ccs

1. A tta-ur-R ahm an, N uclear M agnetic R esonance Spectroscopy , S pringer V erlag , New 
York (1986). Japanese translation by M. Tori and H. H irota, S pringer-V erlag , Tokyo 
(1988).

2. Alta ur Rahman, O ne and T w o D im ensional N uclear M agnetic R esonance Spectroscopy, 
Elsevier Science Publishers, A m sterdam  (1989).
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The Tremulenes, A New Type of Sesquiterpene. 
Structural and Biosynthetic Studies.

W illiam  A. Ayer and E lizabete R. Cruz 
Department of Chemistry, University of Alberta, 

Edmonton, Alberta T6G 2G2, Canada

The fungus Phellinus tremulae  (= Fom cs igniarius  var. popu lus)  
causes severe heartwood rot in trembling aspen (Populus tremuloides), an 
economically important hardwood in Canada. We have studied the 
metabolites produced when P. tremulae  is grown in liquid malt extract 
broth in the presence of DIAION HP20, a nonionic resin useful in 
removing nonpolar metabolites from aqueous media. In addition to
2-carbomethoxyoxepin (1), isolated from natural sources for the first time 
(Ayer and Cruz, Tetrahedron Letters,  in press), the fungus produced 
several sesquiterpenes which possess the bicyclo[5.3.0]decane skeleton 2, a 
new skeleton among the sesquiterpenes.

Tremulenolide A (3) is representative of these new sesquiterpenes. 
The structure elucidation of trem ulenolide A (3) and several other 
members of this new class will be described.

The tremulanes (2) cannot be derived in a straightforward manner 
from famesyl pyrophosphate. Biosynthetic studies utilizing singly- and 
doubly- labe lled  acetate suggest a b iogenetic  pa thw ay  involving 
condensation of isopentenyl pyrophosphate and an irregular monoterpene 
of the chi^santhemyl skeleton. The biosynthetic studies will be discussed.

CH3
1 2 3
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LECTURE TITLE: Recent Progress in the Design and Testing of Chiral Adjuvants for 
Stoichiometric and Catalytic Asymmetric Synthesis

R. K. Boeckman, Jr.

Department o f Chemistry, University o f  Rochester, 
Rochester, N Y 14627, U.SA

E fforts underw ay in our laboratories to design general new  chiral auxiliaries and to 
understan d  the stru c tu ra l featu res w hich are resp o n sib le  for th e ir  ab ility  to exhibit 
diastereoselection in a variety o f reactions will be discussed. The design criteria employed will be 
enum erated  and the rationale for the selection of the inital cam phor-derivcd system s will be 
developed. Exam ples o f the utility o f the initial aux iliaries in D iels-A lder cycloaddition, 
alkvlation, aldol, and 2+2 cycloaddition reactions will be described. L im itations on the scope of 
effective use of these auxiliaries will be outlined, and a m echanistic rationale (or the limitations as 
well as a predictive model for the sense o f asymmetric induction will be proposed.

The design and preparation of a second generation group of auxiliaries will be described 
along with initial studies com paring these new auxiliaries with the first generation in cycloaddition 
and other reactions. Initial attem pts to convert these auxiliaries into chiral catalysts suitable for 
use in cycloaddition and other reactions will be discussed if time permits.



STRUCTURAL ELUCIDATION OF NATURAL PRODUCTS

Joseph D. Connolly.

D epartm ent o f Chem istry, University o f Glasgow,

Glasgow G 12 8QQ, Scotland, U.K.

T he structural elucidation o f  a range o f com pounds including squalene derivatives 
from  the M eliaceae and Euphorbiaceae, m ethylated flavones from the A nnonaceae 
and terpenoids from the Hepaticae and from  Salvia species will be described. T he use 
o f  com puter assisted structural e lucidation  w ill be illustrated  for som e o f  these 
com pounds1.

Reference

(1) J.-M. Nuzillard and G. M assiot, Tetrahedron, 1991, 47, 3655.
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ISOPRENOIDS IN SYSTEMS OF CHEMICAL COMMUNICATION

Wittko Francke 
Institute of Organic Chemistry 

Martin-Luther-King-Platz 6 
D-20146 Hamburg

Apart from acctogcnins, isoprcnoids constitute the most widespread class of 
compounds used in chcmical communication between animals. Almost all types of 
signals, from sex phcromoncs to highly potent defense substances, are found among 
the mevalogcnins. Many of these seem to be directly sequestered from plants or 
represent simple transformation products thereof. It has, however, been shown that 
de novo synthesis may also take place. Sometimes associated microorganisms play 
an important role in the production of terpenoids: they may be involved in de novo 
synthesis as well as in secondary (or tertiary) transformations of plant-derived 
compounds.

The lecture will provide an overview over isoprcnoids used as semiochemicals and 
will show close relationships in structural principles of chcmical communication 
among many insect spccics.

Many variations of "oxygenated isoprcnc" have been identified, however it is not 
always clear whether such iso-Cj-units represent metabolites of higher tcrpcnes or 
direct derivatives of mcvalonatc or whether they arc produced from leucine.

Monotcrpcncs arc particularly important in systems of bark bceUc communication, 
but they were also found in many other insect species. Distinct sequences of simple 
biotransfomiaiions of monotcrpcncs may produce volatilcs which represent highly 
intra- or intcrspccific signals. This is exemplified by the slcrcosclcctivc epoxidation 
of 6-mcthylhcplen-2-oncs in some bark bcede spccics:

a) Pteleobius vitutus start from a monotcrpcnc precursor

b) Dendroctonus simplex start from a monoterpene precursor

—

Sesquiterpenes and diterpenes arc less frequently found as insect-scmiochemieals.
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A P P R O A C H E S  T O W A R D S  T H E  T O T A L  S Y N T H E S IS  O F  D E S O C E S T R E L

M B. G roen and E M. G roen-Piotrow ska

Organon Scientific D evelopm ent G roup, P.O. Box 20,

5340 BH Oss, The Netherlands

Desogestrel (1) is a potent progestagen widely used for oral contraception. Its current production process 

is based on partial synthesis starting from natural steroids such as diosgenin. Starting from diosgenin the 

entire process involves 24 steps, including som e critical reactions i.a. a high dilution intram olecular 

hypoiodite reaction.

Total syntheses offer an attractive alternative as the routes can be tailored tow ards specific structural 

features of 1 and, therefore, are potentially shoner than the partial synthesis used. A m ong the many 

conceivable routes leading to 1 we have focussed i.a. on interm ediates having an arom atic A-ring and a 

functionalized C -l 1 position, such as 2 and 3, as previously routes from  2 and 3 ю 1 had been developed 

in our laboratory.

The synthesis o f 3 was accom plished some years ago by a m odification o f the Johnson-B artlett synthesis 

o f estrone, which, however, suffered from  som e inefficient steps. Recently, we com pleted the synthesis 

o f 2 by an adaptation o f M ikam i’s strategy for the 13-methyl analogue. Key step in this synthesis is the 

ene-reaction o f  -4, which gave the desired secosieroid 5, along with

t-BuMe-iSiO
c o o c h COOCH

4 5 13 3-ethyl
6 13 a -e th y l

the 13u-isom er 6 Com pound 5 was converted in 7 steps into the relay com pound 2, using an 

intram olecular W ittig reaction to construct the steroid C-ring.



11

TRANSFORMATION OF PHYTOECDYSTEROIDS FOR ANALYTICAL 

AND CHEMOECOLOGICAL USE

J u r a i  H a r m a t h a . J a r o s l a v  P i S  a n d  M i l o S  B u d 6 5 i n s k y

I n s t i t u t e  o f  O r g a n i c  C h e m i s t r y  a n d  B i o c h e m i s t r y ,
Ac ad emy  o f  S c i e n c e s  o f  t h e  C z e c h  R e p u b l i c ,

166 1 0 - P r a g u e ,  T he  C z e c h  R e p u b l i c

E c d y s t e r o i d s  r e p r e s e n t  a  w i d e l y  d i s t r i b u t e d  f a m i l y  o f  n a t u 

r a l  c o m p o u n d s  o c c u r r i n g  b o t h  i n  p l a n t s  a n d  i n v e r t e b r a t e s .  They  

r e g u l a t e  a  s e r i e s  o f  i m p o r t a n t  p h y s i o l o g i c a l  f u n c t i o n s  i n  i n 

s e c t s .  H o w e v e r ,  t h e i r  f u n c t i o n  i n  p l a n t s  a n d  i n  t h e  p l a n t - i n s e c t  

c h e m i c a l  i n t e r a c t i o n  i s  n o t  y e t  e n o u g h  a p p a r e n t .  To  s t u d y  t h i s  

f u n c t i o n ,  a  r a n g e  o f  e c d y s t e r o i d  d e r i v a t i v e s  h a s  t o  b e  p r e p a r e d .  

I n  o r d e r  t o  p r e p a r e  a n a l o g u e s  o f  n a t u r a l  e c d y s t e r o i d  c o n j u g a t e s ,  

a c o m b i n a t i o n  o f  p r o t e c t i o n  g r o u p s  w a s  a p p l i e d .  R e a c t i o n  o f  p h e -  

n y l b o r o n i c  a c i d  e x c l u s i v e l y  w i t h  t h e  d i o l  i n  t h e  s i d e  c h a i n  was  

u s e d  f o r  s e l e c t i v e  p r o t e c t i o n .  R e g i o s e l e c t i v i t y , q u a n t i t a t i v e  

y i e l d  a s  w e l l  a s  p r o p e r t i e s  o f  f o r m e d  b o r o n a t e s  d e t e r m i n e d  a  w i d e  

u s e  o f  t h i s  r e a c t i o n  i n  c h e m i c a l  t r a n s f o r m a t i o n  a n d  a n a l y s i s  o f  

e c d y s t e r o i d s .  C h a n g e  o f  c h r o m a t o g r a p h i c  p r o p e r t i e s  o f  b o r o n a t e s  

wa s  u s e d  f o r  a  s i m p l e  p r o o f  o f  e c d y s t e r o i d s  by  TLC o r  HPLC a nd  

f o r  s p e c i a l  s e p a r a t i o n s  a n d  p u r i f i c a t i o n s .  A r a p i d  m e t h o d  was  

d e v e l o p e d  f o r  d e t e r m i n a t i o n  o f  2 0 , 2 2 - h y d r o x y e c d y s t e r o i d s  i n  

b i o l o g i c a l  s a m p l e s  b a s e d  on s o l i d - p h a s e  e x t r a c t i o n  a n d  f a s t  a t o m  

b o m b a r d m e n t  MS. T h e  i n  s i t u  a c y l a t i o n  o f  h y d r o x y l s  w i t h  t r i c h l o r -  

a c c t y l i s o c y a n a t e  ( T A I - m e t h o d )  i n  t h e  NMR s a m p l e  t u b e  wa s  u s e d  f o r  

s t r u c t u r a l  a n a l y s i s  o f  a  s e r i e s  e c d y s t e r o i d  d e r i v a t i v e s .
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SYNTHESIS AND CH EM ISTRY  O F TH E IN SECT A N TIFEED A N T A ZA D IR A CH TIN

The insect antifeedant and growth disruptant A zadirachtin (1), isolated from  the Neem  tree 
Azadirnchm indica is show ing considerable promise as a new method of pest insect population 
con tro l.1 C om m ercial form ulations o f the Neem extract such as M argosan O® and A zatin*  
an: now available.

We have been studying the synthesis o f azadirachtin and related derivatives w ith the aim  of 
understanding the structure activity relationships and the fundamental feeding m e c t^ is m s  and 
perception by insects.

jiu u h -h uit.it u t i l  » I4V.O, »» ь  н и т ь  u ijw  (tiu|vu v.\j|ii|< tiH ^iiu  i>i v 1 / w h ic h  ini|;k.

will eventually be useful in the total synthesis o f the natural product a /ad irac lu m . The new 
biological data together with recent synthetic efforts will be discussed to illustrate the current 
position (it our research effort in this area.

1) "The C hem istry o f A zadirachtin". S. V. Ley, A. A. Denholm  and A. W ood, Nat. Prod. 
Reports 1УУЛ, 109.

2) For Part 11 see S. V. Ley, J. C. A nderson. W. M. B laney, E. D. M organ , R. N. 
Sheppard. M. S. I  S im m onds, A. M. Z. Slaw in, S. C. Sm ith. D. J. W illiam s, Tetrahedron 
1991, 47, 9231.

3) Part 12, II. C. Kolb, S. V. Ley, A. M. Z. Slawin, D. J. W illiam s, J. Chem. Soc. Perkin 
Trans. I, 1992, 2735.

4) Part 13. H. C. Kolb, S. V. Ley, R. N. Sheppard, A. M. Z. S law in, S. C. Sm ith, D. 1. 
W illiams and A. W ood, J. Chem. Soc., Perkin Trans. /, 1992, 2763.

5) Part 14, S. V. Ley, H. Lovell and D. J. W illiam s, J. Chem. Soc., Chem. Commun., 
1992,13(11.

6) Part 15, S. V. Ley, P. J. Lovell. A. M. Z. Slawin, S. C. Sm ith, D. J. W illiam s and A. 
Wood, Tetrahedron 1993, 49, 1675.

Steven V. Ley 
D epartm ent o f  Chem istry, University of Cam bridge, 

Lensfield Road, Cambridge CB2 1EW

Azadirachtin (1)



A TO TAL SYNTH ESIS OF TH E A NTIM ALARIAL  
NA TU RA L PR O D U C T  (+)-Q IN G H A O SU

H sing-Jang L iu . W en-Lung Y eh, and Sew  Yeu Chew 
D epartm ent o f Chem istry, University o f  Alberta 

Edm onton, A lberta, C anada T6G  2G2

Starting from  (-)-(3-pinene, an effic ien t total synthesis o f  the title antim alarial 
agent has been accom plished using an interm olecular D iels-A lder approach.
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S Y N T H E T IC  S T U D IE S  O N  IS O P R E N O ID S  
AS S E M IO C H E M IC A L S

K en ji M ori

D epartm ent o f Agricultural Chem istry, The U niversity o f Tokyo. 

Yayoi 1-1-1, Bunkyo-ku, T okyo 113, Japan

Many isoprenoids are em ployed as sem iochem icals by various organism s. 

Recent exam ples of our synthetic studies related  to chcm ical ecology will be discussed.

mcso- and (±)-Lim atulone ( la  and lb ) ,  the defensive triterpene m etabolites o f 

the limpei Coliisella limn tula, were synthesized. The limpet was found to produce both 

l a  and lb

Blattellastanosides A (2) and В (3) are chlorinated steroid glucosides isolated as 

the aggregation pherom one of the G erm an cockroach Blattclla gcrmanica Both 2 and 

3 were synthesized by starting from stigm asterol.

ОН О

ч - ^ Y
meso-Limatulone ( 1 8 ) (t)-Limatutone (1b)

Blattellastanoside A (2) Blattellastanoside В (3)



SYNTHESIS OF VITAMIN D METABOLITES AND ANALOGS

Antonio Mourino

Departamento de Quimica Organica, Facultad de Quimica у Seccion de 
Alcaloides del CSIC, Universidad de Santiago de Compostela, 15706 

Santiago de Compostela, Spain (FAX 34-81-595012)

The application of the dienyne approach (I) and other routes (II,III) to the 

synthesis ol vitamin D metabolites and analogs will be presented.

(I)

(III)

d i  ф  
н T  н

(O)PPhj

TIO

X)
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CHIRAL SELECTIVITY IN ENZYME TRANSFO RM ATIO NS  
AND CHIRAL CHEM ODIVERSITY IN NATURE

Torbjorn Norin

Departm ent o f  O rganic Chem istry, Royal Institute o f  T echnology, 
S-100 44 Stockholm , Sweden

Chiral selectivity in enzym e transform ations and som e aspects on the use o f  enzym es as a natural 
tool for organic synthesis will be discussed.

T he molecular bases for biodiversity may be term ed chemodiversity. M any com pounds occur in 
Nature in both enantiom eric form s and this chiral chemodiversity p rovides useful inform ation on 
the biogenesis o f  the com pounds as well as on taxonom ic and phylogenetic relationships.

Chiral chem odiversity is very pronounced am ong certain classes o f natural products whereas 
o ther classes o f com pounds usually occur in only one o f  the enantiom eric forms. Thus 
Inierpenoids and steroids occur in one enantiom eric forms whereas m any o f  the low er terpenoids 
are  present in Nature in both o f their enentiom eric forms.

T h e  chiral chem odiversity am ong the terpenoids will be discussed in relation to the biological 
functions o f  the com pounds. The discussion will refer to recent results on the enantiom eric 
com positions o f  m onoterpenes from various natural sources.17

References

1. M. Lindstrom, T. Norin, G. Birgersson and F. Schlytcr, J. Client. Ecol., 15, 541 (1989).
2_ M. Lindslrom, T. Norin, J. Rocraadc, J. Cliromatogr., 513, 315 (1990).
3. А. К. Вогц Kjtlson M. Lindstfom, M. Pcrsson, I. Vallerova and T. Norin. Acla Chem. Scan/i, IM7, 138 (19*93).
4. M. Luidsirorn, T. Nonn, 1. Valtcrova and J. Vrkoc, Naturwissenschaften, 77,134 (1990).
5. M Lmdiirom, T. Norm, K. Sjodin, Pure and Appl. Cliem., <2, 1329 (1990).
6. I. Vilicrova, C. R. Unelius, J. Vrkoc and T. Norin, Phytochemistry, 31, 3121 (1992).
7. I. Valirrova, M Lindsirom, J. Vrkoc and T. Norin, Naturwissenschaften, 79, 416 (1992).
8. K. Sjodin, M. Pcrsson and T. Norin, Phytochemistry, 32, 53 (1993).
9. M. Pcrsson, A. K. Borg Karlson and T. Norin, Phytochemistry, in press.
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T E R P E N E  S Y N T H E S I S  B Y  H O M O G E N E O U S  A S Y M M E T R I C  
C A T A L Y SIS

R . N o y o ri
D e p a r t m e n t  o f  C h e m i s t r y ,  N a g o y a  U n iv e r s i ty ,  C h i k u s a ,  N a g o y a  4 6 4 -  
0 1 .  J a p a n

W e l l - d e s ig n e d  m e t a l  c o m p le x e s  w i th  c h i r a l  o r g a n i c  l i g a n d s  c a n  
d i s c r i m i n a t e  b e t w e e n  e n a n t i o t o p i c  a t o m s ,  g r o u p s ,  o r  f a c e s  In  a c h i r a l  

m o le c u le s  w i th  a n  a c c u r a c y  o f  1 0  k J / m o l  a n d  c a t a ly z e d  p r o d u c t i o n  o f  
a  b r o a d  a r r a y  o f  c h i r a l  c o m p o u n d s  o f  e x c e l l e n t  e n a n t i o m e r i c  p u r i t y .  
T r a n s i t i o n  m e t a l  c o m p l e x e s  c o n t a i n i n g  B I N A P  ( 2 , 2 ' -  
b i s ( d i a r y l p h o s p h i n o ) - l , l ' - b i n a p h t h y l ) ,  a n  a t r o p i s o m e r i c  С  2 c h i r a l  

d i p h o s p h i n e ,  e x h i b i t  a n  e x c e p t i o n a l l y  h i g h  c h i r a l  r e c o g n i t i o n  in  
v a r i o u s  h o m o g e n e o u s  c a t a l y t i c  r e a c t i o n s ,  o p e n i n g  t r e m e n d o u s  
p o t e n t i a l  to  s t e r e o s e l e c t i v e  o r g a n i c  s y n t h e s i s .  T h e s e  a r e  n o t  o n ly  
u s e f u l  fo r  l a b o r a t o r y  s y n t h e s i s  o f  c h i r a l  c o m p o u n d s  b u t  a l s o  a r e  o f  
i n d u s t r i a l  s i g n i f i c a n c e .

B I N A P - R u ( I I )  c o m p l e x e s  c a t a l y z e  e n a n t i o s e l e c t i v e  
h y d r o g e n a t i o n  o f  a  w id e  v a r i e ty  o f  p r o c h l r a l  f u n c t lo n a l iz e d  o le f in s  a n d  
k e to n e s .  G e r a n lo l  a n d  n e r o l  a r e  h y d r o g e n a t e d  w i th  s u b s t r a t e / c a t a l y s t  
m o le  r a t i o  a s  h ig h  a s  5 0 .0 0 0  to  g iv e  n a t u r a l  a n d  u n n a t u r a l  c i t r o n e l lo l  
q u a n t i t a t i v e l y  a n d  in  9 6 - 9 9 %  е е .  T h e  o p t i c a l  p u r i t y  o f  t h e  p r o d u c t s  
is  m u c h  h i g h e r  t h a n  t h a t  o f  t h e  n a t u r a l l y  o c c u r r in g  c o m p o u n d s .  T h is  
m e t h o d  is  a l s o  u s e f u l  fo r  s t e r e o s e l e c t i v e  s y n t h e s i s  o f  t h e  С 15 s i d e -  

c h a i n  o f  a - t o c o p h e r o l .

C a t io n i c  B IN A P -R h (I)  c o m p le x e s  a c t  a s  c a t a l y s t s  o f  a s y m m e t r i c  
i s o m e r i z a t i o n  o f  a l l y l i c  a m i n e s  to  c h i r a l  e n a m i n e s  o f  h i g h  
e n a n t i o m e r i c  p u r i t y .  T h e  R h - c a t a l y z e d  h y d r o g e n - s h i f t  r e a c t i o n  o f  

g e r a n y l d i e t h y l a m i n e  g iv in g  t h e  c i t r o n e l l a l  e n a m i n e  p r o c e e d s  v i a  a n  
u n u s u a l  n i t r o g e n - t r i g g e r e d  m e c h a n i s m .  T h e  t e c h n i c a l  r e f i n e m e n t  

h a s  le d  to  a n  in n o v a t iv e  p r o c e s s  w o r k in g  o n  a  9 - t o n  s c a l e  w h ic h  h a s  
b e e n  a p p l i e d  to  H - m e n t h o l  s y n t h e s i s .

( S ) - B I N A P( R ) - B I N A P
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ID E N T IF IC A T IO N  A N D  P U R IF IC A T IO N  O F  T H E  
T O C O P H E R O L -C Y C L A S E  

A N E W  E N Z Y M E  F R O M  AN A B A E N A  V A R 1 A B IU S  (CYANOBACTERIA)

Incubation of spheroplasts o f Anabaena variabilis (Cyanobacteria) with the 
2,6-O-dim cthyl-p-cyclodextrin com plcx o f  2,3-dim ethyl-5-phytylhydroquinone 1 
revealed the presence o f a new enzym e catalyzing the cyclization o f the substrate 
to give enandom erically pure rto c o p h e ro l 2. Insight into the m echanism  of this 
conversion was obtained by incubation o f  the synthetic lsO -labelled precursor

-1 with the enzym e in deuterated buffer yielding (2R ,3S ,4 'R ,8’R) 
u -  u , j -  H ^ -2 . T he chirality at C(3) w as determ ined by com parison with a 
synthetic deuterated sample o f  know n absolute configuration. Accordingly the ring 
closure proceeds with ji'-protonation o f  the double bond o f  1 and concom itant 
re-attack of the phenolic oxygen. Investigation o f  the substrate specificity with 
spheroplasts and purified Tocopherol-C yclase, respectively , revealed three 
recognition sites at the substrate: the O H  group a t C ( l) , the (E) configuration o f  the 
double bond and the length o f the lipophilic chain. T he enzym e is a very 
hydrophobic, m em brane-bound 42WD protein m ost likely operating w ithout a 
co-factor.

W olf-D . W oggon 
O rganisch-chem isches Institu t der U n iv ersity  Ziirich 

W interthurerstrasse 190, C H -8057 Zurich

H
r.O

(4-1,0 - / / ) - l

T ocopherol-C yclase 
(Anabena variabilis)

HC

( l -u O,3-2H ,)-2
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P o s t e r  A b s t r a c t s
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M O N O TICK PI-:N FS F R O M  C U B A N  P IN E S  A N D  T H E I R  E N A N T IO M E R IC  
C O M P O S IT IO N

Irena Vnlicrnvaa. K ristina S jodin^, Jan V rkoc“ , T orb jom  N orinb

л Institute of Organic Chemistry and Biochemistry, Academy of Sciences o f the Czech Republic, 
166 10 Prague, The Czech Republic 

bRoyal Institute of Technology, Department o f Organic Chemistry, 100 44 Stockholm, Sweden

The Cuban pine species Pinus caribaea  and P. cubensis are often heavily  infested 
by Diuryctria hnrneana, a m ulh o v ip o s itin g  in the resin  ex uded  at bark  in ju r ie s1. 
P. iroptcalis and P. maeslrensis, on the o th er hand, are not a ttacked by this pest in 
their natural habitat. One reason for this cou ld  be a d ifferen t attractiveness o f  the pine 
species due to different com positions o f  the volatiles released from the resin.

Resin from the four C uban pine species w as investigated. A  large series o f  resin 
samples from attacked and unattacked trees, as well as from trees grow ing  in d ifferen t 
localities, was analyzed by G C -M S and their com position o f  m onoterpene h ydro 
carbons was determ ined. The enan tiom eric  com position o f  six o f  the chiral m ono
terpene hydrocarbons were determ ined using  a tw o-dim ensional G C  system  equipped 
with a perm ethylated |i-cyclodex trin  co lum n2. The results w ere evaluated  statistically  
according to an earlier investigation3 using two methods for multivariate data analysis , 
PCA (Principal Com ponents A nalysis) and PLS-D A  (Projections to Latent S tructures 
- Discriminant A nalysis).

B ased on the c o m p o s itio n  o f  m o n o te rp e n e  h y d ro c a rb o n s , P. tro[>icalis and  
P. cubensis fo rm ed  one  g ro u p  s e p a ra te d  from  P. caribaea, w h ile  the sp e c ie s  P. 
maeslrensis was found in both groups. N o significant d ifference w as found betw een 
the an u k id  and unattacked P. cubensis trees, while the com position  o f  volatiles o f  
attacked P. earthaca trees w as sign ifican tly  different from that o f  unattacked trees.

The enantiom ers ( - ) - a -  and ( -) -p -p in e n e , (-)-cam phene, and (-t-)-(i-pinene w ere 
important lot differentiating between attacked and unattacked P. caribaea trees. The mean 
proportions o f these constituents w ere a lso  found to be h igher in attacked  than in 
unaitacked trees.

REFERENCES:

1 Valdi-s E , Mtlia М., Martinez J.F.: Rcvista Forcstal Baracoa 15, 93 (1985).
2. B-'i. Kurlsou A.-K., Lindstroin М., Norin Т., Person М., Vallerova I.: Acta Chem. Scand. 

47, 138 (1943).
3. Sjodin K., Schroeder L.M., Eidmann H.H., Norin Т., Wold S.: Scand. J. For. Res. 4, 379 

(1989).
4. Wolii S., Albano С . Dunn III W.J., Esbensen K., Gcladi P., Hcllbcrg S., Johansson E., 

Lindlierg W., bjoilrom М., Skagerbcrg B., Wikstroin C., Oilman J : Intcll. Iiislrum. and 
Cumpul. 19S9, 197.
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GUAIANOLIDES FROM CREPIS PULCHRA

K i s i e l  W. a n d  Gr omek D

D e p a r t m e n t  o f  P h y t o c h e m i s t r y ,  I n s t i t u t e  o f  P h a r m a c o l o g y ,  

P o l i s h  Ac ade my o f  S c i e n c e s ,  31 343 K r a k b w ,  P o l a n d

The e t h a n o l  e x t r a c t  o f  t h e  r o o t s  o f  C r e p i s  p u l c h r a  L. 

( A s t e r a c e a e )  wa s  r e p e a t e d l y  c h r o m a t o g r a p h e d  o n  s i l i c a  g e l  

t o  a f f o r d  8 - e p i i s o a m b e r b o i n  ( 1 )  a n d  g u a i a n o l i d e  D - g l u c o -  

p y r a n o s i d e s  2 - 4 .  Compo und s 3 a nd  4 o f  c l o s e l y  r e l a t e d  

s t r u c t u r e s  w e r e  s e p a r a t e d  by HPLC. W i t h  t h e  e x c e p t i o n  o f  4,  

t h e y  w e r e  i d e n t i f i e d  by  d i r e c t  c o m p a r i s o n  w i t h  a u t h e n t i c  

s a m p l e s .  Compound  4 was  c h a r a c t e r i z e d  by c o m p a r i n g  i t s  

s p e c t r a l  d a t a  w i t h  t h o s e  r e p o r t e d  i n  t h e  l i t e r a t u r e .

I n  a d d i t i o n  t o  t h e  s e s q u i t e r p e n e  l a c t o n e s ,  s t i g m a s t e r y l -  

3 - 0 - I 6 ’ - O - p a l m i t o y 1 ) - ^ - D - g l u c o p y r a n o s i d e  was  i s o l a t e d .

0

00

1 2 R = H v e r n o f l e x u o s i d e

3 R = OtOH m a c r o c l i n i s i d e  A

A R = ДОН d i a s p a n o s i d e  A
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CONSTITUENTS OF CLADANTHUS ARABICUS
.M. Daniewski®, M. G um ulka*, K. Ptaszynska8, W . A nczew ski8, 
. G rabarczykb, M. W ichlaczb.

a) Institute of Organic Chemistry Polish Academy of Sciences, Kasprzaka 44, 
01-224 Warsaw, Poland.

b) Department of Medicinal Plants. Academy of Medicine, 60-623 Poznan, 
Poland.

Multiple column chromatography and HPLC of methanol extract 
of aerial parts of Cladanthus arabicus (L.) Cass, allowed to 
isolate a series of compounds which included two guaianolides 
сladantholide (1)/ cladantholide В (2) and two 
germacranolides sintenin (3) and 11,13-dihydro-novanin (4) .

Structures of all these compounds were substantiated by 
extensive NMR spectroscopy. Structure of comp.l was confirmed 
by X-ray investigation. Moreover the extract yielded a known 
coumarine "scopoletin" and a known flavonoid "artemetin".
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N E W  S E S Q U IT E R P E N E  L A C T O N ES FR O M  
M onlanoa tomentosa subsp. xanlhiifoha

Ana Lidia Perez C astorena. Aida Beda Caballero, Alfonso Romo de Vivar,
Alfredo O rtega and Ruben Gabino.

lnstituto de Quimica, Circuito Exterior, Ciudad Universitaria, Coyoacan,
04510, Mexico, D. F.

Monlanoa tomentosa Cerv. (Zoapatle) has been used in Mexico since prehispanic 
time by the midwives to regulate the menses and induced labour and abortion. Previous 
chemical studies o f  M onlanoa species showed that the oxepanes1'2, kauranes-1, flavonoids4 
and sesquiterpene lactones5'7 are the main secondary metabolites o f  the genus Biologycal 
tests showed that the zoapatanol (oxepane) induced uterine contractions8 and 16a- 
hydroxy-e/»-kauran-19-oic acid and angeloylgrandifloric acid possesses an 
u teroconstrictive effect in guinea pig9-10

We investigated the aerial parts o f  Monlanoa tomentosa subsp xanlhiifoha 
collected in Chiapas, Mexico, and obtained some known com pounds as p-sitosterol, 
stigm asterol, taraxasterol acetate, e/^-kauran-l6-en-19-oic acid and four new 
sesquiterpene lactones ( l a ,  lb ,  2 and 3), whose structures were determined by 
spectroscopic m ethods and chemical transformations. The relative stereochem istry o f  lb  
w as corroborated by X-ray analysis.

The result obtained o f  the treatm ent o f  lb  with benthonic earth (Tonsil) in 
acetone showed that this substance can be the precursor o f  the com pounds 2 and 3.

о

1. Quijano L. et al.. Phytochemistry 24, 2741 (1985)
2 Quijano L. et al.. Phytochemistry 24, 2337 (1985)
3. Enriquez R. G. et al., J. Chromatogr. 258, 297 (1983).
4 Oshima Y et a l,  J. Nat. Prod.49, 552 (1986)
5. Quijano L et al.. Phytochemistry 24, 861 (1985)
6 Seaman F С et al., Phytochemistry 25, 2663 (1986).
7 Quijano L et a tP h ytochem istry  30, 1947 (1991).
8 Hahn D W et al., Contraception 23, 133 (1981)
9 Lu Z et al., J. Nat. Prod. 50, 995 (1987).
10. Ponce-M onter H et a l.,J. Ethnopharm. 24, 127 (1988).
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TH E IS O L A T IO N  O F  A  N E W  M E R U L ID IA L  D E R IV A T IV E  F R O M  
C U L T U R E S O F  M E R U U U S  TR E M ELLO SU S

M ik ae l J o n a s s o h n 1, H e id r u n  A n k e 2. O lo v  S tp rn p r1 a n d  C h r is te r  S v e n s s o n 3, 
D e p a r tm e n ts  o f  'O rg a n ic  C h e m is try  2 a n d  3In o rg a n ic  C h e m is try  2, 
U n iv e rs ity  o f L u n d  (S w e d e n ), a n d  d e p a r t m e n t  o f  B io te c h n o lo g y , 
U n iv e rs ity  o f  K a is e rs la u te rn  (G e rm a n y ).

M e ru lid ia l (1) is  a  p u n g e n t ,  a n tib io tic , a n d  m u ta g e n ic  s e s q u i te r p e n e  c o n ta i
n in g  a n  u n s a tu r a te d  d ia ld e h y d e  fu n c t io n a l ity , is o la te d  f ro m  s u b m e rg e d  
c u ltu re s  o f  th e  f u n g u s  MeruUus tremellosus. R e c e n tly  i t  w a s  s h o w n  th a t  
th e  fu n g u s  a ls o  p ro d u c e s  th e  d e r iv a t iv e  2 in  a p p r o x im a te ly  e q u a l  a m o u n ts .  
T he s tru c tu r e  o f 2 w a s  d e te rm in e d  b y  s p e c tro s c o p y  a n d  X -ra y  c ry s ta l lo g ra 
phy . In  a d d i t io n ,  th e  p ro d u c t  o b ta in e d  a f te r  th e  c o n d e n s a t io n  o f  m e ru l id ia l  
w ith  th e  tr ik e tid e  3 w a s  in  a ll re sp e c ts  id e n tic a l  w i th  th e  is o la te d  
c o m p o u n d .

,C L  О

CHO

1 OH 2 OH

3 OH 4

The ra te  o f r e a c tio n  o f  3 w ith  o th e r  u n s a tu r a t e d  d ia ld e h y d e s  (e.g . iso v e lle ra l
4) h a s  a lso  b e e n  in v e s tig a te d , as th is  m a y  b e  s ig n if ic a n t  f o r  so m e  o f  th e  
b io lo g ica l a c tiv itie s  th a t  th e se  c o m p o u n d s  sh o w .
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ANTITUM3UR SESQUITERPENE LACTONES FROM KAZAKHSTAN PLANTS

Sergazy Adekenov, Viktor Alikov, Erzhan Neldybayev, 
Kairolla Rakhimov, Kani Musulmanbekov, Boris Malyuchenko. 
Institute of Organic Synthesis and Coal Chemistry of the 
Kazakh National Academy of Sciences 
Scientific Industrial Introduction Small Enterprise 
"TABIGAT", Karaganda, 470032, Kazakhstan 
Karaganda State Medical Institute 
Karaganda Regional Oncology Center

Antitumour activity of 43 sesquiterpene lactones from 
plants of the family Asteraceae of Kazakhstan natural flora 
has been investigated on 12 transferring strains of animals 
and their drug resistant modifications.

The prospects of searching compounds of this row in 
species of Achillea, Artemisia, Centaurea, Chartolepis, 
Inula, Jurinea, Saussurea, Stizolophus, Tanacetum have been 
demonstrated.

At chemical modifications of the isolated germacrano- 
lides, eudesmanolides, guaianolides and pseudoguaianolides 
it has been determined,that the presence of oO-methylene-'y- 
lactone, -unsaturated keto-group, epoxy cycle, hydroxy- 
function, galoid atoms in their molecule promotes inhibiti
on of tumour strains growth.

The data on acute and chronic toxicity, mutagenity as 
well as the effect of some lactones on hemogenesis and im
munity are given in the paper. The preparation of rational 
formula of preparate usage on the basis sesquiterpene lac
tone is being discussed.
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IZ0EP0XYESTAF1ATINE AND 3,4-DIHYDROXY-IZOEPOXY- 
ESTAFIATINE FROM ARTEMISIA SP. NOVA

Aibek Turmuchambetov, Aisha Zapolskaja-Dovnar,
Ulmeken Abdumutalieva, Koblandy Turdybekov,
Andrei Kuprijanov, Sergazy Adekenov 

Institute of Organic Synthesis and Coal Chemistry 
of the Kazakh National Academy of Sciences 
Scientific Industrial Introduction Small Enterprise 
"TABIGAT", Karaganda, 470032, Kazakhstan

Two crystal substances (1) and (2) have been isolated 
from overground part of Artemisia sp. nova by chloroform 
extraction and column chromatography methods

Substance (1), C15H1804, m. p. 167-170°C (ethylacetate) 
Substance (2), m‘p‘ 206'208°c (ethylacetate)

On the basis of physical and chemical constants, 
spectral data and X-ray analysis the substance (1) has been 
identified as sesquiterpene lactone isoepoxyestafiatine, 
and the substanse (2) - 3,4-dihydroxy-izoepoxyestafiatine.
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CONSTITUENTS OF LACTARIUS VELLEREUS, NEW 
EVIDENCE FOR THE BIOGENESIS OF 

14-HYDROXYLATED LACTARANE SESQUITERPENES

P. Skibicki

Institute o f  Organic Chemistry, Polish A cadem y o f Sciences,

Kasprzaka 44, 01-224 W arsaw, Poland.

The sesquiterpenes of lactarane skeleton are derived from common 
precursor velutinal (marasmane skeleton). So far four 14-hydroxylated 
sesquiterpenes were isolated. It is unknown at which stage of the 
biogenesis oxidation of the 14-methyl group takes place. The isolation 
of the new lactone 1 (marasmane skeleton) implifies that possible oxidation 
of the 14-methyl group could take place at the early velutinal stage 
before its transformation to the final sesquiterpenes.

О
1. R = OH 2.

la .R  = OAc

New lactone 1 and diketopiperazine (cyclo-L-Pro-L-Leu) 2 were isolated 
from the most polar fraction of ethanolic extract of Lactarius Vellereus. 
The structure of compounds 1 and 2 were established by extensive NHR 
studies together with acetylation experiment.
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NEW  NEOCLERODANE D ITERPENOIDS FR O M  S C U T S -I A R IA

ppnm  Pio7yi. Mauiizio Bruoo, Giuseppe Savona

Diporumento di Chimica Organ k a , A rchirafi 20, 90123 Palerm o, Italy

Benjamin Rodriguez, Maria C annen de la T o n e  

Institute tie Quimica Organica, C .S .I.C ., Ju a n  d e  La C ierva  3, 28006 M adrid, Spain

N eoclerodanes are  a class o f diterpenoids w idespread in nature: plants from different 

fam ilies (V erbenaceae, Labiatae, E u p h o rb ia c e a e , C o m p o s itae )  are  the m ain natural 

nourcc.

Several biological proprieties were found in neoclerodanes. but their notoriety is bound 

essentially  on the antifeedant activ ity  against infesting  in sects by a g roup o f products 

having a furan or hydrogenated furofuran system .

Inside the fam ily  L ab iatae, the  g en u s S cu te llaria , b o ta n ic a lly  c lo se  to the genera 

Т с и ш и т  and Ajuga. includes some 300 species w idespread in the w hole world unless in 

South Africa, and was reported to contain som e neoclerodanes.

The present com m unication describes the isolation and the structural elucidation o f six 

new  n eo clerodane d iterpeno ids ex tra c te d  fro m  the sp e c ie s  S cu te lla ria  g a lcn cu lato. 

Scutellaria cypna subsp. elatwr and Scutellaria ajpina subsp. javalarribrensis.

The antifeedant activity o f some o f these products was also ascertained.
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NEO  -C L E R O D A N E  D ITER PEN O ID S FR O M  SALVIA POLYSTACHYA

Inslitutode Qui'mica, Universidad Nacional Autonom ade M exico, C ircuilo Exlerior, 

Ciudad Universitaria, Coyoacan, 04510 Mexico, D.F.

The Salvia genus is one o f the largest genera of the Labiatae family. Chemically it is 

characterized by the presence of diterpenes, mainly with clerodane or abietane skeletons, 

although pimarane and labdanediterpenoidsalso have been isolated from these plants.

In our search for new natural compounds from Salvia spp., we have analised a 

population o f Salvia polyslachya , a perennial shrubby species classified in the Section 

Polysiachyae, subgenus Calosphace.
From the aerial parts of this plant the known cis-neo- clerodane diterpenes salvifaricine 

( l ) a n d  lineanfo line(3) were isolated together with four new com pounds, which we have 

named polvsiachynes A (2), В (4), С (5) and E (6). Structures of these diterpenes were 

deduced from their spectral data, except that of polysiachyne E, which is actually in 

progress.
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PHYTOECDYSTEROID DITSRIBUTION IN THE PLANTS OF THE  
COM POSITAE AND CARYOPHYLLACEAE FAM ILIES

U. A. Baltaev

Intsitute o f Plant Substances Chem istry, Academ y o f Sciences, Republic o f  Uzbekistan. 

Tashkent, 700170, Kh. Abdullaev Ave. 77.

A system atic study o f  several species o f Rhaponticum plants for ecdysteroid content has 

been conducted. New ecdysteroids o f the C-27, C-28 and C -29 groups were isolated.

On the ground o f our own experim ental work and literature data we made a conclusion 

on the phytoecdysteroids distribution in the investigated plants and other taxonom ic features.
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New Constituents of Entandrophragma utile and their 
Antifeedant Activity

W .M . Daniewskl *, M. Gum ulka *, W. Danikiew icz *, P. G luzinskl", J. Krajewski",

E. Pankow ska*, E .B Ioszykb, U. Jacobssonc, T. Norinc, F. Szafranskid.

a) Institute of Organic Chem istry, Polish Academ y of Sciences, Kasprzaka 44, 
01-224 W arsaw, Poland.

b) Departm ent of Medicinal PLants, Academ y of Medicine, 60-623 Poznan, 
Poland.

c) Royal Institute of Technology, Departm ent of Organic Chem istry,
S-1D0 44 Stockholm , Sweden.

d) University of Kisangani, The Faculty of Sciences, B.P. 1665, K isangani, Zaire.

The chloroform extract of Entandrophragma utile besides the 
already known compounds [1] afforded two new limonoids Utilin В 
and Entilin C. The structures of the new compounds were 
established by extensive NMR spectroscopy.

2* О 
Ac

Utilin В (tetranortriterpenoid) Entilin С  (heptanortriterpenoid)

Structure of Utilin В was confirmed by X-ray measurement. 
Antifeedant activity measured against some storage pests of isolated 
compounds will be presented.

1. Taylor# D.A.H. Fortschr. Chem.Org. Naturst. 45, 1.
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T R I-N O S-D A M M A R A N ESTR ITER PEN O ID S AND A N T IFE E D A N T NEO- 
C L ER O D A N ED ITER PEN O ID SFR O M  SALVIA ASPERA (LABIATAE).

Francisco G uerrero, Georgina Espinosa, Rubdn A. Toscano, Lydia Rodrigucz-H ahn and
Baldom ero Esquivel.

Inslilu iodc Q uCm icadelaU niversidad Nacional A ut6nom ade Mdxico. C ircuito Exterior, 
Cd. Universitaria, Coyoacdn 04510 M dxico D F.

Salvia L. is the largest genus o f the Labiatae fam ily w ith over 900 species 

w idespread all over the world. Benlham divided this genus into four subgenera: Salvia, 

Sclarca, Leonia and Calosphace. The phytochem ical studies o f  Salvia spp. led to the 

isolation of different types of d iterpenes'. T n ie rpenes o f  the ursane, oleanane and lupane 

groups arc also com m on in the genus.

In continuation o f our studies on m exican Salvia spp (Subgenus Calosphace) we 

investigated the aerial parts of Salvia aspera M. et G .(Section Conzattiana). From the 

acetoniccxtract o f this specie we isolated two new tri-nor-dam m aranedcrivatives I and 2. 

T he structure of these products were established on chem ical and spcctroscopic grounds. 

X-Ray analysis was perform ed on I. T reatm ent o f  1, w ith Jones reagent produced 2.

This is the first report on the isolation o f tn-nor-dam m arane tn terpenoids from  a 

Salvia spp of the Calosphace subgcnus. D am m aranc tn terpcnoids arc known only from 

Salvia bicolor-  and Salvia hierosolymilana^.
In addition three known neo-clcrodane ditcrpcnoids were isolated and 

characteri/cd  The most abundant was identified as scm iatrin and show s a significative 

antifccdam activuv against SpoA>p/era litioralis
R

1 R= a and p OMe
2 R= О

R cfcrences:
l.-Rodrfguez-H ahn L., Esquivel B ..Cardenas J. Trends in Organic Chemistry 
3,99  (1992)
2 -Valvcrde, S., Escudero.J., L<5pez J.C. .Rabanal R.M. Phytochemistry 24, 
111(1985).
З .-Pcdreros S., Rodreiguez, Benjamin, De la T orre  M .C., B runo М ., Savona G., 
Perales A., Torres M.R. Phytochemistry 29 , 919 (1990).
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T R IT E R P E N E  CO N STITU EN TS OF T H E  ROOTS O F ACANTHOTHAMNUS 
APHYLLUS (C E L A S T R A C E A E ).ST R U C T U R A L E L U C ID A T IO N O FT H R E E N E W  

OLEA NAN TRITERPEN ES

L ydiaR odriguez-H ohn, Rosa Estrada, Jorge Cardenas and B aldom ero Esquivel.

In stitu todeQ ui'm icade  laU niversidad Nacional A ut6nom ade M exico. C ircuito  
Exterior.C d. Universitaria, Coyoacan 04510 M exico D.F.

T h e  study o f  the aerial parts o f Acaniholhamnusaphyllus (Celastracea$ led* to the 

isolation o f  acanthotham ine a  sesquiterpene alkaloid structurally related to ev o n in e -, w hich 

possesses a 2-epi-(R) evoninic acid residue.

From  the roots o f  this plant vve isolated and characterised the m ethylen-quinones 

prislim erin, tingenon and 22[5-hydroxytingenon frequently found in the roots o f  plants o f 

the Celaslraceae2. T he known oleanane tritcrpenes germ anicon, 2 ip -hydro .\y -o leano lic  

acid and the friedelan  triterpene 3p-hydroxy-2-keto-29-oic acid, w ere also  found in this 

study.

T hree new  friedelan Irilerpencs were isolated and their structures deduced on 

spectroscopic evidence as 2,4{23)-friedeldien-20-keto-28-oic acid, 2 ,4{23)-friedeldien-21- 

hydroxy-20-on^ and 1 p-hydroxy-friedel-3-en-2-keto-28,20p-olide.

1 -  Sanchez A .A., Cardenas J., Soriano-Garcia M , T oscano R., Rodrfguez-H ahn 

^.Phytochemistry 25, 2647 (1986).

2,- Bruning R. W agner, H. Phytochemistry 17, 1821 (1978)



34

COMPARATIVE STUDY ON THE STEAM DISTILLATION - C 0 2 

EXTRACTION OF THE VOLATILE CONSTITUENTS  

ORTAINED FROM M E N TH A  PIPE R ITA  L. LEAVES

F. S enato re*  a n d  E. R tv e rc h o n 0

•D ipanim ento Chimica delle Soslanze Naturali, Universita degli Studi "Fedcrico II” - 

Via D Momesano, 49 - 80131 - Napoli - Italy.

“Dipartimenlo di lngegneria Chimica ed Alimentare, Universita degli Studi di Salerno 

Home Don Mclillo. 84084 Fisciano (Sa) - Italy

We examined the yield and composition o f extracts obtained by steam 

distillation (SD) and supercritical fluid extraction (SFE). The extraction of 

natural matters using supercritical gases represents a major and wide field 

of application of this technique. Treatment o f products at low temperatures 

with physiologically safe solvents, such as C 0 2 ; offers particular 

advantages: no organic solvent residues, storage stability and purity. The 

essential oil o f the M entha piperita  L. leaves was obtained using SD and 

SFE extraction with different parameters o f temperature and pressure to 

compare the influence o f  extraction technique on the composition and 

flavour of the essential oil. The SFE extracts shows better fragrance with 

respect to that obtained from hydrodistillation.
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CONSTITUENTS OF CRITHMUM MARITIMUM  L. ESSENTIAL OIL

Felice Senatore

Dipartimento Chimica delle Sostanze Naturali, Universita degli Studi 

"Federico II" - Via D. Montesano, 49 - 80131 - Napoli- Italy.

С 'rithmum marinmum  L. is an herbaceous, perennial plant that occurs in 

wild state in coastal sections o f  Mediterranean countries. The succulent 

leaves are used in folk medicine for their carminative, diuretic and 

vermifuge properties. The essential oil extracted by steam distillation from 

plants growing in Campania shows a composition different from that o f  

other plants examined by other Authors. This variety could represent 

another chemiotype.
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LACTONES AS MIMICS OF THE ACETATE FUNCTION IN 
PHEROMONE-BASED ATTRACTION

Michal HOSKOVEC. Pavel 5EBEK and Bohumir KOUTEK 
Institute of Organic Chemistry and Biochemistry. 

Flemingovo ndm6stf 2. 166 10 Prague 6. Czech Republic

In the search for new biorational pesticides based on semiochemicals. we 

concentrated ourselves on synthesis of lactone analogues of the Oriental fruit moth (Cydia  

mo/esto) and the European com borer (Ostrinia nubilalis) sex pheromones.

Five-membered enoHactones bearing a halogen at the vinylic position are known' 

to  be  mechanism-based inactivators (suicide inactivators) of serine hydrolases. Similarly, 

ynenoi lactones are featured as suicide Inactivators of serine proteinase It is also known 

that smple () propiolactone is a powerful alkylating agent proposed to alkylate even 

sulphide sulphur in methionine. We expect that due to their alkylating properties even the 

more smple 4- and 5-membered lactones could exhibit similar inhibition effects
The synthesis of 4-membered lactones is based on a cycloaddition of ketene on 

corresponding aldehyde' (Reaction 1). The 5-membered lactones have been prepared by 

reduction of suitable ketoesters followed by lactonlsation. The ketoesters had been 

synthesized by Fe(acac)j catalyzed coupling of alkenylmagnesiumbromides with methoxy- 

carbonylpropionylchloride1 (Reaction 2).

R-CH,-OH
PC С

CH jCIj , 20'C
R-CH=0

BfyEbO . -40"С
R— < ^ У = 0  

О

Reaction 1

C I0 C (C H 2 b C 0 2Me 1. NaBH.
R-MgBr -------------—— ------► R. COOMe ------------R^ ,0 ^  ^O

Y  V  2 HCI

Reaction 2

Fe(acac)3 Y r c

for Cydia m desta

for Ostrinia nubilalis

References:
1. Grant A.K.. Katzenellenbogen J.A.: J.Am.Chem.Soc. 103. 5459 (1981).

2. Noels A.F., Herman J.J.. Teyssie P.; J.Org.Chem. 4 ], 2527 (1976).

3. Caidelllcchio C., Fiandanese V.. Marchese G. Ronzlnl L.: Tetrahedron Lett 28. 2053 (1987)
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PR EPA R A TIO N  O F Я -ALKENES 
U SIN G  LITH IU M  AND 1,3-D IA M IN O PR O PA N E

Iren a  КоуйУоуй an d  Ludvlk Streinz

Institu te o f  Organic Chemistry a n d  Biochem istry  
A ca d em y  o f  Sciences o f  the Czech Republic  

Flemingovo ndm esK 2, 166 10 P raha 6  
Ib e  Czech Republic

W e re p o rt h e re  a n e w  an d  co n v en ien t m e th o d  fo r th e  p re p a ra tio n  o f  

(E )-a lkenes b y  a  n e w  se lec tive  red u c in g  system , lith ium  in  1 ,3 -d iam in o p ro p an e . 

T h is sy s tem  e n a b le s  th e  p re p a ra tio n  o f  (E )-o lefins fro m  a c e ty len es  in  h ig h  

purity . W e fo u n d  th a t th e  red u c tio n  o f  1 ,2 -d ia lky lacety lenes b y  lith iu m  in

1 ,3 -d ia m in o p ro p a n e  h a s  m an y  advan tag es o v e r co m m o n ly  u se d  re d u c tio n  in 

liq u id  a m m o n ia  o r  re d u c tio n  in  1 ,2 -d iam inoe thane. T h e  re a c tio n  d o e s  n o t re q u ire  

a  h ig h  ex c e ss  o f  so lv e n t a n d  p ro c e e d s  fast e n o u g h  u n d e r  m ild  co n d itio n s  O ow  o r 

ro o m  te m p e ra tu re ) . TH F ca n  b e  u se d  as a coso lven t. T he sy s tem  is a p p a re n tly  

c a p a b le  o f  re d u c in g  tr ip le  b o n d s to  sa tu ra te d  ca rb o n  chains, b u t it is p o ss ib le  to  

s to p  th e  re a c tio n  in  th e  first red u c tio n  stag e  b y  co n tro llin g  th e  reac tio n  

co n d itio n s. In  th e  ex p e rim e ts  various c o m p o u n d s  co n ta in in g  a  tr ip le  b o n d  a n d /o r  

an  aro m atic  rin g  w e re  u se d  as red u c tio n  substra tes. T he re d u c tio n  y ie ld ed  68-98%  

o f th e  c o rre sp o n d in g  (E )-a lkenes w hile  th e  p re se n c e  o f  (Z )-iso m ers w as  less th a n

1.5%.
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ENANTIOSPECIFIC SYNTHESIS OF CHIRAL PHEROMONES, BASED 
ON OXIDATION RING OPENING PRODUCT IN L-(-)-MENTHOL

V.N.Odlnokov*, G.Yu.Ishmuratov**, R.Ya.Kharlsov**,
M.P.Yakovleva**, R.L.Saflullln**, G.A.Tolstikov**
‘institute оГ Petrochemistry and Catalysis, Bashklrlan 
Academy of Sciences
‘‘institute of Organic Chemistry, Ural Department of the 
Russian Academy of Sciences

The paper describes an effective approach to the 
synthesis of Insect chiral pheromones, starting from an 
available natural compound L-(-)-menthol (1). Decane sulfo- 
peracld (DSPA) was used as a new oxldltlng agent at princi
pal steps of the synthetic procedure, I.e. at those of oxi
dative breakage of (-)-(1R,4S)-menthone (2) and acyclic 
ketone (4). The peracld provides for regloselectlve trans
formation of (2) and (4) Into a lactone (3) and an ester 
(5), respectively, In high yields. Proceeding from the 
ester (5) having the (R)-configuration, optically pure sex  

pheromones for Tenebrlo molltor, Blatella germanlca and 
Neodlprlon sertlfer, (6), ( 7 ) and (8), respectively, were 
synthesized.

Reagent and conditions; a, p ec, снас | 2 , 22°C, 2ч; b, d s p a , 
MeCN, 22°C, 0.5ч; с, кон, м*он, 22°С, 4ч; d, м®он, Теон, 
22°С, 48ч; е, (сн 2о н )2 , т«о н , р ь н , 80°С, 30 ч ; f ,  d ib a h , 
PhM*-EL2o, - 1 5°С, 1.5ч; g, BuCi, кон, d m so , 22°С, 20ч.
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NEW BICYCLIC NITROGEN-CONTAINING DERIVATIVES 
OF LIMONENE .

S tan islav  A . B a k u n o v , A n d rey  M . C h ib ir ja e v ,

Alexey Y u . D enisov , A lexev V . T kachev

Novosibirsk Institute o f  Organic Chemistry 
Novosibirsk 6300 9 0 , Russia

D im e ric  n itro so  c h lo rid e  2 d e r iv e d  fro m  m o n o te rp e n e  h y d ro c a rb o n  
lim o n en e  1 is k n o w n  to re a c t e a s ily  w ith  p r im a ry  and  se c o n d a ry  a m in e s  to  
g iv e  a - a m in o  o x im es 3 . W e  hav e  fo u n d  th a t tre a tm e n t o f  n itro so  c h lo r id e  2  
w ith  N I I 2 O I I  re su lts  in th e  fo rm a tio n  o f  u n u su a l b ic y c lic  c o m p o u n d  4 . T h e  
s tru c tu re  o f  the  c o m p o u n d  o b ta in ed  w as d e te rm in e d  by  N M R -sp e c tro sc o p y  

( IN A D E Q U A T E ,se le c tiv e  IN A D E Q U A T E ; 3J c 7 - C 10 =  2 .1  H z ) B ased  o n  
the  new  a -h y d ro x y la m in o  o x im e  4 , a n u m b e r  o f  in te re s tin g  b ic y c lic  
d e r iv a tiv e s  o f  lim o n en e  5 -9  hav e  b e e n  sy n th e s ized .
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R IT T E R  R E A C T IO N  O F  C A M  P H E N E  A N D  T R IC Y C L E N E  W IT H  

C H L O R O A C E T O N IT R IL E

Victor L yse n ko v

In s t i tu te  o f  P h y sica l O rg a n ic  C h e m is try  

A c a d e m y  o f  S c ie n c e s  o f  th e  R e p u b lic  o f  B e la ru s  

13 S u rg a n o v  S tre e t, M in sk  2 2 0 6 0 3 , R e p u b lic  o f  B e la ru s

It is k n o w n  th a t  3 - a m in o is o c a m p h a n e  a n d  so m e  o f  its  N -a lk y i d e r i 

v atives, w h ic h  hav e  s tro n g  g a n g lio b lo c k in g  p ro p e r t ie s ,  a re  o b ta in e d  f ro m

3 -a c y la m in o iso c a m p h a n e s .

W e fo u n d  a  n ew  a p p ro a c h  to  th e  sy n th e s is  o f  3 - a c y la m in o is o c a m -  

p h a n e s  b ased  o n  read ily  acce ss ib le  raw  m a te r ia l  -  c a m p h e n e  (1 ) ,  t r ic y c le n e  

(2 )  a n d  c h lo ro a c e to n itr i le .  M ix tu re  o f  3 - e x o -c h Io ro a c e ta m id o is o c a m p h a n e  (4 ) 

a n d  2 - e x o -c h lo ro a c e ta m id o b o m a n e  (5 )  is fo rm e d  w ith  h ig h  y ie ld  as a  re su lt 

o f  in te ra c t io n  c a m p h e n e  (1 ) a n d /o r  tr ic y c le n e  (2 )  w ith  c h lo ro a c e to n itr i le .

CICHgCN

CCH^Cl

F o rm in g  a m id e s  ra t io  (4 /5 )  d e p e n d s  o n  th e  r e a c t io n  c o n d i t io n s  

essen tia lly .

T h e  s tru c tu re  o f  th e  o b ta in e d  a m id e s  (4 ) a n d  (3 ) is c o n f irm e d  b y  th e ir  

N M R  >H a n d  ^ C .
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SYNTHESIS OF NEW AZA-DERIVATIVES OF 
a-PINENE AND 3-CARENE.

Pavel A. P e tu k h o v , A lexey Y u . D en iso v , A lexey V . T kach ev

Novosibirsk Institute o f  Organic Chemistry 
Novosibirsk 630090 , Russia

T re a tm e n t o f  o x im es o f  3 -(N -h y d ro x y )-a m in o c a ra n -4 -o n e  2 a  and  3 -[N - 
(0 -a c e ty l) -h y d ro x y ]-a m in o c a ra n -4 -o n e  2 b  w ith  so d iu m  b o ro h y d rid e  in b o ilin g  
ace to n itr ile  g a v e  ca. 1:1 m ix tu re  o f  e p im e r ic  c y c lic  a m id o o x im e s 3 a ,b .  
T h e  re a c tio n  o f  a - p in e n e  d e r iv a tiv e  5  re su lte d  in  the  o n ly  iso m e r  6 , w h o se  
c o n fig u ra tio n  b ased  on  c o m p a riso n  o f  c a lc u la te d  and  e x p e r im e n ta l N M R  
p a ra m e te rs . Z -C o n fig u ra tio n  o f  the  o x im e  m o ie ty  in  th e  a z a -d e riv a tiv e s  
sy n th e s ized  se em s to  be  m o re  p re fe ra b le  d u e  to  the  a n o m e r ic  e ffe c t. T h is  
w as co n f irm e d  fo r  6  by N M R  sp e c tro sc o p y : e x p e r im e n ta l v a lu e  o f  the 

c a rb o n -c a rb o n  co u p lin g  co n s ta n t ' / c 3-C 4 ‘s 5 1 .5  H z , w h ile  c a lc u la te d  ones 
a re  5 1 -5 3  H z  an d  4 3 -4 4  H z  fo r  Z - an d  E - iso m e r  re sp e c tiv e ly .

2a (R =H ) | 3a,b

2b (R=Ac) (mixture ЫС-3 epimers,ca. 1:1)

R O - N

N aB H ./ai,

T h e  re a r ra n g e m e n t fo u n d  is a  s im p le  an d  c o n v e n ie n t sy n th e tic  ro u te  to  the  
new  a z a -d e riv a tiv e s  o f  3 -c a re n e  1 and  a - p in e n e  4 .
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SYHTUESIS OF LACTONES WITH THE LIHONENE SYSTEH

E d y t a  PARUCH a n d  C z e s l a w  WAWRZEHCZYK

I n s t i t u t e  o f  F u n d a m e n t a l  C h e m i s t r y ,

A g r i c u l t u r a l  U n i v e r s i t y ,  W r o c l a w ,  P o l a n d

T e r p e n e  a n d  e e s q u i t e r p e n e  l a c t o n e s  a r e  w i d e l y  o c c u r i n g  

n a t u r a l  p r o d u c t s .  T h ey  u s u a l l y  e x h i b i t  s p e c i f i c  b i o l o g i c a l  

a c t i v i t y .  One o f  t h e  m o s t  i n t e r e s t i n g  g r o u p  among t h e m  a r e  

t h e  l a c t o n e s  w i t h  a n t i - f e e d i n g  a c t i v i t y  a g a i n s t  i n s e c t s .  

Be in g  i n t e r e s t e d  i n  t h e  s y n t h e s i s  o f  new a n t i f e e d a n t s  we 

o b t a i n e d  two t y p e s  o f  / - - l a c t o n e s  ( 1  a n d  2 ) w i t h  t h e  

l i m o n e n e  s y s t e m  i n  t h e i r  s t r u c t u r e .

E -  -H or -J

The s p i r o l a c t o n e s  1  w e r e  o b t a i n e d  i n  a  s i x  s t e p  s y n t h e s i s  

f r om S - ( - ) - 1  i m o n e n e . T h e  l a c t o n e s  2 ,  a s  a  m i x t u r e  o f  

d i a s t e r e o i s o m e r s  w e r e  p r e p a r e d  i n  f i v e  s t e p  s y n t h e s i s  f r o m  

S - ( - ) - p e r i 11 a l d e h y d e . T he  k e y  s t e p  o f  t h e s e  s y n t h e s e s ,  

l a c t o n e  r i n g  c l o s u r e ,  h a s  b e e n  c a r r i e d  o u t  by 

i o d o l a c t o n i z a t i o n  NaHCO^l o f  c o r r e s p o n d i n g  j ' . S - u n s a t u -
r a t e d  a c i d s .
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SUPERACID REARRANGEMENTS OP ot-CEDREN TO TRICYCLIC 

COMPOUNDS

M. P . P o l o v i n k a . D . V .K o r c h a g i n a ,  V . A . B a r k h a a h .

I n a t i t u t e  o f  O r g a n i c  C h e m i a t r y ,  S i b e r i a n  B r a n c h  o f  

t h e  R u s s i a  Academy o f  S c i e n c e s ,

6 3 0 0 9 0 ,  N o v o s i b i r s k ,  R u s s i a .

Р о г  t h e  f i r s t  t i m e  Ы - c e d r e n  ( I )  w e re  t r a n s f o r m e d  

i n  s u p e r a c i d  t o  t r i c y c l i c  h y d r o c a r b o n s  w i t h  n a t u r a l  

z i z a a n e  ( I I )  a n d  p a t c h o u l a n e  ( I I I )  t y p e s  o f  s k e l e t o n .  

T h e i r  s t r u c t u r e s  w e re  d e t e r m i n e d  on t h e  b a s i s  o f  and 

13C NMR d a t e  a n d  a l s o  t h e  2D s p e c t r u m  o f  ^ C - ^ C  c o r 

r e l a t i o n  b a s e d  on  b iq u a n t u m  c o h e r e n c y  ( 2D-INADEQUATE).

H
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NEW TRICYCLIC C H IR A L  A U X ILIA R IES OBTAINED FRO M  0-PIN EN E. 
CRYSTAL AND M O LECU LA R STR U C T U R E  O F A TETRACY CLIC LACTON 

AND L A C TO L W IT H  T H E  PIN ANE SKELETON.

S.W .M arkowicz* and J.Karolak-Wojciechowska**

*Institute o f Organic Chemistry, ** Institute o f General and Ecological 
Chemistry,Technical University o f  Lodz, ul Zwirki 36, 90-924 Lodz, Poland.

2 u n s a t u r a t e d  
lalnoilcohola

Я - п В и ,  Ph R*Me,Ph

T etracyc lic  anhydride 4 , available from /З-pinene 1 by nopol 2  and n o p ad ien e  
3, can b e  purified by crystallization and then used as a precursor of optically  p u re  
chiral auxiliaries. To reach this goal the diol 5 was obtained and nex t, th e  
d e riv a tiv es  o f  m ajor product of esterification of 4  - lacton 6 w e re  syn the tized . 
R e ac tio n  o f  lacton 6 w ith L A H  in T H F  led to lactol 7 and saturated diol 8. L acto l
7 was transform ed  in to 1,4 diols 11 w ith  a new C -14  chiral cen te r and 1 ,4  
aminoalcohois 10. Structures of lacton 6 and lactol 7 were d e te rm in ed  by the X - 
ray m ethod.

References: J. Karolak-Wojciechowska, S. W. Markowicz,
J. Cryst. Spekt. Res., 23, 33, (1993), and cited ref.
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C 5 -C 0 N F IG U R A T I0 N  IN A -H O M O -B .19-D IN O R -STER O ID S . A C O R R E C TIO N

A.Kasai and M.Bud£S(nsky,

Institute of Organic Chemistry and Biochemistry,

166 10 Prague 6, The Czech Republic.

Solvolysis of Westphalen - type compounds (e.g., I) was reported to yield 

corresponding A-homo-B,19-dinor-steroids (e.g., II and III); structure assignment 

was based on chemical correlation and indirect evidence. X-Ray diffraction of two 

products of hydrogenation of diene II cast doubts at the reported a-configuration 

of hydrogen in position 5.

Detailed NMR study of compounds II and III, particularly, complete 

assignment of all proton and carbon signals and interproton NOE's, prove that 

the 5-hydrogen occupies the а-configuration even before the hydrogenation, thus 

structures lla and Ilia are to be corrected to lib and lllb.

I  l a  5 0 - H  (wrong)
I  l b  5 a - H  (c o r re c t )

I l i a  5/3-H (wrong)
11 l b  5 a - H  ( c o r re c t )
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BRASSINOSTEROID ANALOGUES WITH CHOLESTANE SIDE CHAIN 

L a d i s l a v  K o h o u t 1  a n d  M i r o s l a v  S t r n a d 2

1  I n s t i t u t e  o f  O r g a n i c  C h e m i s t r y  a n d  B i o c h e m i s t r y ,  Ac ad e my  o f  

S c i e n c e s  o f  t h e  C z e c h  R e p u b l i c ,  166 10 P r a g u e  6

2 I n s t i t u t e  o f  E x p e r i m e n t a l  B o t a n y ,  Academy o f  S c i e n c e s  o f  t h e  

C z e c h  R e p u b l i c ,  7 72  00 O lo mo u c

B r a s s i n o l i d e 1  i s  t h e  o n l y  p l a n t  h o r m o n e  w i t h  t h e  s t e r o i d  

s k e l e t o n .  Many t y p e s  o f  b r a s s i n o l i d e - l i k e  c o m p o u n d s ,  b r a s s i n o -  

s t e r o i d s ,  h a v e  b e e n  s y n t h e s i z e d 2 .

S y n t h e s i s  o f  new b r a s s i n o l i d e  a n a l o g u e s  w i t h  c h o l e s t a n e  

s i d e  c h a i n  w i l l  b e  d e s c r i b e d  a n d  t h e i r  b i o l o g i c a l  a c t i v i t i e s  

i n  t h e  s e c o n d  b ea m i n t e r n o d e  b i o a s s a y 2 w i l l  b e  g i v e n .

R e f e r e n c e s :

1 .  G r o v e  M.D.  e t  a l . :  N a t u r e  ( L o n d o n )  2 8 1 . 261  ( 1 9 7 9 ) .

2 .  Ma nda va  N . B . :  An n.  R e v .  P l a n t  P h y s i o l .  P l a n t  M o l .  B i o l .

2 2 ,  23 ( 1 9 8 8 ) .
3.  M i t c h e l l  J .  W. e t  a l . :  A g r i c u l t u r e  H a n d b o o k  No.  3 6 ,  p .  3 6 ,  

US G o v e r n m e n t  P r i n t i n g  O f f i c e ,  W a s h i n g t o n  D . C . ,  1 9 6 8 .
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OZONOLYSIS OF 
2-OXA-3-OXO-A4-ANDROSTANES

K ^ r 1 h n i n 7  KDCKERT a n d  F r i e d r i c h  W. VIERHAPPER

D e p a r t m e n t  o f  O r g a n i c  C h e m i s t r y  
U n i v e r s i t y  o f  V i e n n a .  V i e n n a .  A u s t r i a

As s t a r t i n g  m a t e r i a l s  f o r  t h e  s y n t h e s i s  o f  

s t e r o i d s  c a r b o n  l a b e l l e d  a t  p o s i t i o n s  2 . 3  a n d
4 i n  t h e  A - r i n g .  1 , 5 - s e c o - s t e r o i d s  (C)  w e r e  
p r e p a r e d  f r o m  c o m m e r c i a l l y  a v a i l a b l e  3 - o x o -  
A4 - s t e r o i d s  ( A ) .  B e s t  r e s u l t s  w e r e  o b t a i n e d  
b y  o z o n o l y s i s  o f  2 - o x a - 3 - o x o - A 4 - a n d r o s t a n e s  

(B,  R = O t B u ) .

C o n d i t i o n s  f o r  b o t h  t h e  o z o n o l y s i s  o f  В a n d  

t h e  s u b s e q u e n t  h y d r o l y s i s  o f  t h e  i n t e r 

m e d i a t e l y  f o r m e d  r i n g - o p e n e d  e s t e r s  w e r e  

c a r e f u l l y  o p t i m i z e d .

R e a c t i o n  p a r a m e t e r s  ( t i m e ,  t e m p e r a t u r e ,  s o l 
v e n t s  e t c . )  a n d  d i s t r i b u t i o n  o f  p r o d u c t s  w i l l  
b e  p r e s e n t e d .
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FURTHER INVESTIGA TIONS INTO TH E ELU SIV E M ECH A N ISM  O F ACID AND BASE 
CATALYSED ELLMINATION O F ETH A N O IC ACID FROM  AN 1 8 -N O B -ll-i-A C E T O X Y - 
9P-A N D RO STA N -17-O N E

William S. Murphy and  A ndrzei Zarvcki

Department o f  Chemistry. University College Cork, Ireland

Treatment o f (1) with acetic acid or pyridine a t elevated tem peratures effects elim ination o f  acetic 
acid molecule and form ation o f a conjugated ketone (5) M urphy and C ocker" challenged the 
mechanism proposed by Diassi at al 2) [(1) -»  (2) -»  (5)] with the proposal o f  the initial form ation 
o f  the A, n - androstane (3) rather than the Д11'12- androstane (2) w hich rapidly rearranged to the 
corresponding Al!-isom er [(1) -»  (3) -»  (4) - »  (5)] under the conditions A further series o f  
experim ents to elucidate this mechanism w ill be presented - such as an investigation o f  the dienol 
acetate derived from  the A9,"-androstane, com parison o f  the 13a- w ith the 13fVsenes. dem and 
for 17-oxo- functionality, a detailed re-invesugation o f  the deuteration experim ents o f  M urphy 
and Cocker "

1) W S M urphy and D Cocker, J. Chem. Soc. Perkin Trans. I, 1977, 2565
2) P A. Diassi, G. W. Krakower, I. Bacso and H. Ann Van Dine, Tetrahedron, 1966, 22, 3459
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NOVEL EFFECTIV E STEREO SELEC TIV E EPO X ID A TIO N  O F ALLYI- AND H O 
MO ALLYL A LCO H O LS BY H 20 2 W ITH C H LO RA L H Y D R A TE AS A CA TA LY ST

Helmut Kasch
H ans-K noll-Insdtute o f Natural Product Research 
Beutenbergstr. 11 HA 07708 Jena, G erm any

Introduction o f epoxids into the steroid sceleton via olefinic double bonds is a synthetic 
tool in organic chemistry. It is one prerequisite to prepare vicinal substituted 
compounds.
A lot o f catalysts can be used in chemical as well as in biological systems for this 
reaction in the presence o f H 2O 2 .
Epoxidation with participation o f  neighbouring groups is known from reactions o f allyl- 
o r homo-allyl- alcohols o r appropriate urethanes with peracids.1 W ith highly active per- 
acids the selectivity is not as high as in case o f  H 2O 2 and a catalyst like hexachloro- or 
hexatluoro-acetone2 or m -nitro-trifluoracetophenone.
Until now, aldehydes were not used for epoxidation because o f their easy oxidadon into 
the corresponding acids o r rearrangem ent into esters by Baeyer-Villinger o r Dacin
reaction.
We could indicate that aldehydes which are able to form hydrates can be used for 
epoxidadon in catalydcal and equim olar am ounts, respectively.
In the presence o f H 2 O 2 hydroperoxide anion was added to the carbonyl group, and this 
intermediate product is able to epoxidize olefinic double bonds in a different manner.
One of the best catalyst in this series was found to be chloral hydrate which is non-toxic 
and very cheap.

Isolated olefinic double bonds are nearly inert whereas conjugated double bonds, 
allyl- and homoallyl alcohols are very reactive and give epoxides o f  excellent yields. The 
selectivity was found to be better than with peracids.
This reaction behaviour o f chloral hydrate and H jO i to allyl- and homoallyl-alcohols 
seems to be especially attributed to the neighbouring group participation o f the reagent 
with the substrate via hydrogen bonding.

Stereoselective epoxidations were likewise found by reaction o f tert. allyl- and tert. ho- 
moallyl-chromic acid esters.

1К Punsokl, G .Schubcri, M .W undcrw ald and D .T rcssc ll; J.pracl.Chcm. 3233 (1981) 819-828 

4 '.T  R .ikliftc . C .V .Hardin, L.R.Anderson and W .B.Fox; J.Chem .Soc., Chem .Comm. (1971) 784

OH OH
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NEW GLUCOCORTICOIDS WITH THE PRONOUNCED 
IMMUNOSUPPRESSIVE PROPERTIES

T e r e s a U s z v c k a - H o r a w a * . B a r b a r a  T r z p i l * ,  G r z e g o r z  G r y n k i e w i c z ”

* IIJFARM L e d .  "I P o l a n d ,  0 1 - 7 9 3  War saw
• • I ' l i a r m u c c u t i c a l  R e s e a r c h  I n s t i t u t e .  J 8 R y d y g i e r a  S t r e e t

A new g r o u p  o f  1 6 a - h y d r o k s y p r e d n i s o l o n e  d e r i v a t i v e s  
o f  a g e n e r a l  f o r m u l a  I wa s  s y n t h e s i z e d .

[H.F]
Our  p r e v i o u s  e x p e r i e n c e  i n d i c a t e d  t h a t  t h e  c o n f i g u r a 

t i o n  o f  new s t e r e o g e n i c  c e n t e r ,  i n t r o d u c e d  w i t h  a n  a c e t a l  
f u n c t i o n ,  may b e  c r u c i a l  f o r  b i o l o g i c a l  a c t i v i t y .  
C o n s e q u e n t l y ,  s t e r e o s e l e c t i v e  a c e t a l i z a t i o n  p r o c e d u r e  was  
d e v e l o p e d ,  a l l o w i n g  t o  o b t a i n  b o t h :  22R a n d  22S s t e r e o 
i s o m e r s  w i t h o u t  r e s o r t  t o  t e d i o u s  s e p a r a t i o n  b y  
c r y s t a l l i z a t i o n  o r  c h r o m a t o g r a p h y .  New c o m p o u n d s  w e r e  
c h a r a c t e r i z e d  b y  a n a l y t i c a l  a n d  s p e c t r a l  m e t h o d s  a n d  f o r  
o n e  p a i r  o f  C - 2 2  e p i m e r s  a n  a b s o l u t e  c o n f i g u r a t i o n  was  
e s t a b l i s h e d  b y  t h e  X - r a y  c r y s t a l l o g r a p h y .
P h a r m a c o l o g i c a l  s t u d y  c o n f i r m e d  c o n s i d e r a b l e  d i f f e r e n c e  
i n  a c t i v i t y  o f  e p i m e r i c  f u r f u r y l  a c e t a l s .  22R e p i m e r  
( ( l l . F )  -  H, Ri  - COCH>) wa s  f o u n d  t o  e x h i b i t  p r o n o u n c e d  
i m m u n o s u p p r e s s i v e  p r o p e r t i e s .
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STABILITY OF O RG A N O SILIC O N  PROTECTING G RO UPS ON  
17B-HYDROXYL G RO UP OF ANDRO STENE DERIVATIVES

Ivan Cernv. Pavel DraSar, and Vladimir Pouzar

Institute of Organic Chemistry and Biochemistry ASCR, Flemingovo n. 2, 
166 10 Prague, Czech Republic

For the use in complex synthesis we needed versatile protection of the 

17B-hydroxy group, compatible with other functions present in intermediates 

(acetates, hemisuccinates, etc.). Taking into account that in the final step of 

indirect method of hemisuccinate preparation the tetrabutylammonium 

fluoride (TBAF) splitting of protecting 2-(trimethylsilyl)ethyl group takes place, 

we focused our attention to organosilicon hydroxyl protection, from which we 

awaited the very mild protection with the possibility of accomplishing both 

deprotections in one step.

Initial experiments with thexyldimethylsilyl (TxDMS) and t-butyl- 

dimethylsilyl (TBDMS) groups revealed their unawaited stability against TBAF 

and even in acidic medium. We prepared corresponding trimethylsilyl (TMS) 

and isopropyldimethylsilyl (IPDMS) model derivatives and compared the 

behavior of ail these groups in TBAF and acidic medium.

The results shows extremely quick splitting of TMS group in both 

medium, however, this group remains unstable to base and this limits its 

broader use. In all respect the best group for our use is IPDMS group, not 

only for its easy splitting but also for quick introduction, which compensates 

relatively difficult availability of starting reagents for protection.

TBAF/r.t

TBAF/500

H +

TMS

< 5 ' 2 h

IPDMS TBDMS TxDMS

> 4 8  h > 4 8  h

15 h >24  h

< 5 ' 10' 6 h >24  h
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THE SYNTHESIS OF "НОМО''-BRAHMANOL1® -
A CONTRIBUTION FOR THE INVESTIGATION OF STRUCTURAL RELATIONS 
BETWEEN SANDALWOOD-FLAVOURS

К Beutmann К Wyliuwa. К Schulze

Fachbereich Cliemie der Universitat Leipzig, Germany

The synthesis of sandalwood flavours, resulting from «-campholenic aldehyde (1), 
has an old tradition at the University of Leipzig [1]

1 2 
During the last decade we investigated the correlation between structure and odour 
of this flavours Besides the well known Brahmanol® (2) it was possible to prepare 
the isomeric fencholenic (3) and the isomeric ll-campholenic (4) substances (2; 3]

J  4
We found that the compounds 3 and 4 possess a woody but no sandalwood note 
Now we are interested in giving a more detailed statement about the influence of the 
methyl group at the ring on the fragrance of these compounds This should be 
possible by the replacement of this methyl group by an longer alkyl group So we 
concerned with the homologous campholenic and fencholenic derivatives First we 
used elhylapopinene (5) for the synthesis of the ethyl-a-campholemc aldehyde (6) 
and prepared fiom it the Homo''-Brahmanol® (7)

5 6 7
We want to report on this synthesis and on attempts to prepare the isomeric 
fencholenic compound

111 M Muhlstadt. G Feustel, M Herrmann, W  Dollase DD 68 936 (20 9 69), 
С A 1970, 72. 125 008

[2] II Uhlig. M Muhlstadt. К Schulze, Miltilzer Berichle 1985, 23 
|3| К Schul/e Л К Habermann, H Uhlig, К Wyduwa, J Prakt Cliemie. in press
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A New Approach to the Synthesis of Iridolactones
V.V. Veselovsky, A.V. Bcliankin, A.M. Moiscenkov*

N .D . Zelinsky Institute of Organic Chemistry,
Russian Academy of Scicnccs, Moscow, Russia

Efficient route to the construction of iridoads was elaborated using as 
a key step an intramolecular 1,3-dipolar cycloaddition o f  the silylnitronate 2 
generated in situ firora the nitroolefin 1. Transformation o f  isoxazolidine 3 
into oximes 4 involved an unprecedented 1,3-tertiary to primary allylic shift 
of nitroeogroup. Conversion of 4 into the target structure 5 was carryed out 
via a sequence of routine steps.

t о

1 3

5

Reagents: a - BSA; b - K F• 2H20 ;  с -T H N O jV  H d ty M cO H ;  
d -  CrOj/dl. H2S 0 4; e -  N id 2- 6H20/N aB H 4
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SYNTHESIS OF TRICYCLIC FURANOSESQUITERPENOIDS 
RELATED TO PALLESCENSIN A

V. A. Dragan. A. M. Moisccnkovt, A. V. Lozanova, A  A. Surkova

N. D. Zelinsky Institute of Organic Chemistry, Russian Accdemy of 
Sciences, Moscow. Fax:(095) 135-53-28

Cationic cyclization of the Б- and Z-isofamesols 1 containing и-isopre- 
noid unit with eromcthylene group leads smootlily to the regio- and stereo- 
isomeric oclalins 3 and 4 in ratios /гял!-3/с/л-3/4»80:15:5 and trans-3/cis- 
3/4»10.70.20, respestively. Sesquiterpene 2 under treatment F 3B-OL.iT in 
СН2СЬ gives the same compounds in ratio //Yjn$-3/aj-3/4ra20:60:20. Thus 
obtained alcohols were transformed futhur to tricyclic furanoscsquiterpenoids
5 and 7 related to the metabolites of some marine organisms, and /v-oxyal- 
dcliydcs 6 and 8 .

о

Reagents and conditions: a — F 3B • OEt2/hexane( emulsion) or CHjClj, 
0->25‘, >60% for 1, -40% for 2; b -  MCPBA/CH2C12, O'; с -  
CrOj • 2Py/CH2Cl2, 25*; d -  SiOj, 25V
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APPROACH TO THE SYNTHESIS OF GUAIANE SESQUITERPENE
В. T. Zhuzbaev, V. V. Veselovsky, S. M. Adekenov
and |A. M. Molaeenkovl 

Institute of Organic Synthesis and Coal Chemistry of the 
National Academy of Sciences, 470061 Karaganda, Kazakhstan 
N. D. Zelinsky Institute of Organic Chemistry Academy of 
Sciences, 117913 Moscow, Russia

A stereocontrolled synthesis of the gualane-type hydro- 
azulenold 1 starting from the cyclopentane derivative 3 
readily available from metylheptenone 2 Is reported.

Chlorination of the 3 under the conditions developed [1] 
gave the chloride 4 which was converted smoothly to the 
sulfone 5. Alkenation of the 5 led to the dlene 6. Heptaan- 
nulation of the key 6 followed by desulfonylated gave keto
ne 7. Aldol condensation of the latter with acetone gave 
finally the target ketol 1 as a single stereoisomer.

1, S02Cl2/Py; ii, PhS02Na; lii, CH2Br2/TiCl4/Zn; 
iv, NaN(SiMe3)2; v, Al(Hg); vi, LDA, ZnCl2, (CH3)2C0
LITERATURE
1. V. V. Veselovsky, В. T. Zhuzbaev, S. M. Adekenov et.al. 
Izv. Akad. Nauk SSSR, Ser. Khlm., 1992, 658.
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A Short Synthesis of Gastrolactone
C. RLkard U nelius and T orb jom  N onn

Royal Institute o f  T echnology, D epartm ent o f  O rganic C hem istry,

S-100 44 S tockholm , Sw eden, and

G astrolactone (I) has been iso lated  from  the larval defense secre tion  o f  the c h ry so m d id  beetle 
Gastrophysa суапеал G astrolactone has been synthesized  by Jones and B lum  in more than ten steps 
in 4 % overall yield from  carvone.2 H ere w e w ould  like to repo rt a four step syntesis from  citral 
according to the schem e below. T he key step is a enal-enam ine [2+4]-cycloaddition  (Fig 1) 3

IV V
Citral

Fig. 1.

The synthesis gives, so far, a racem ic  p roduct. A ttem pts to  perform  the cycloadd ition  in a 
stereoselective m anner by use o f  a chiral am ine w ill soon be execu ted  and m ight be reported on the 
conference .4

(1) Blum , M. S.; W allace, J. B.; D uffield , R. М.; Brand, J. М.; Fales, H. М.; Sokoloski, E. A. 

J. Chem. Ecol. 1 9 7 8 ,4 , 47-53.
(2) Jones, Т. H.; B lura, M . S. Tetrahedron Lett. 1 9 8 1 .2 2 , 4373-6.
(3) Schreiber, S. L.; M eyers, H . V.; W iberg, К . B. J. Am. Chem. Soc. 1 9 8 6 ,103. 8274; 

D aniew ski, W .M . and G um ulka, M . U npublished results.
(4) Schreiber, S. L.; M eyers, H . V. J. Am. Chem. Soc. 1 9 8 8 ,110, 5198-5200.



57

J e r zy  S zych o w sk i  an d  K ry s ty n a  W ojtas iew icz  

D e p a r tm e n t o f C h e m is try , W arsaw  U n iv ersity

SYNTHETIC STUDIES OF N UP H AR  ALKALOID -  NUPIIAGTUSTINE

N u p h a c r is tin e  ( 6 ), an  alkaloid iso la ted  from  Nuphar lutcum  is p ro b ab ly  b io 
sy n th e tic  p re c u rso r  o f d im eric  su lfu r-co n ta in in g  Nuphar a lka lo ids. C o n tin u in g  our 
s tu d ie s  d ire c te d  to w ard  th e  to ta l sy n th e sis  o f these  d im eric  a lkalo ids we chose n u 
p h a c r is tin e  as sy n th e tic  p recu rso r. A g en era l id ea  o f s tu d y  w as one p o t fo rm ation  
of all ch ira l cen te rs  by red u c tiv e  am ino cy c liza tio n .

0

COOEt

NCHO к
COR

S ta r tin g  fro m  d ie th y l 3 -oxopim ela te  (1  R  =  R | =  O E t)  co n d itio n s of regio- 
se le rtiv e  am ino lysis for b o th  es te r  g ro u p s (1  R  o r  R | =  1 -p ip e ry d y l)  w ere found. 
A fter co n d e n sa tio n  w ith  M ann ich  base (2 ) , red u c tiv e  am in o cy c liza tio n  step  gave 
c o m p o u n d  (3 )  w ith  d es ired  s te reo ch e m is try  (in  case o f R  =  1 -p iperydy l a  yield 
was u n sa tis fa c to ry ) . T h e  se lective re d u c tio n  o f th e  c a rb o e th o x y l g ro u p  in th e  pi- 
p e r id m e  rin g  u n ex p ec ted ly  cou ld  b e  co m p le ted  a fte r  fo rm y la tio n  of n itro g e n  a to m  
(4  R  =  O E t) . O th e rw ise  th e  re d u c tio n  involves th e  e s te r  g ro u p  in th e  side chain . 
C y c liza tio n  o f (4 )  to  (5 )  is be ing  c u rre n tly  in v es tig a ted .
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Jacek Nowacki, Departm ent, o f  C h em istry , U n iv e rs ity  o f  W arsaw , 
L .P a steu ra  1, 02-093 W arsaw , Poland.

The m a jo r ity  o f  Nuphar a lka lo id s  in c o rp o ra te  in t!ie*ir s t r u c 
tu re s  un ifo rm ly  s u b s t itu t e d  (p o s it io n s  1,4 and 7 ) q u in o liz id i-  
ne r in g  system , like th e  sim ple r e p r e s e n t a t iv e  -  deoxvnu- 
pharidirie _1.

GENERAL APPROACH TO THE S Y N T H E S I S  O F  NUPHAR A LK A LO ID S.

Consequently, developm ent o f  a g e n e ra l ap p roach  
to  the sy n th e s is  o f  th is  g ro u p  o f  compounds seem s to  be  
a w orthw hile  o b je c t iv e . S y n th es is  o f  th e  p rom ising  key in t e r 
m ediates 4 and 5, s u it a b le  f o r  e la b o ra t io n  in to  a v a r ie ty  
o f  Nuphar a lka lo id s, invo lved  a c ry lo il ch lo ride  an n e la tion  
o f  cyclic v iny logous u re ta n e s  J3 d e riv ed  v ia  lactim  e t h e r s  
from  2 -p iperido n e  d e r iv a t iv e s  2.

R= -H; -CH3; -OAc; -C02Et; -OAc, -CH3

In v e st ig a t io n  o f  th e  s y n th e t ic  p o te n t ia l o f  th e  en am id o este r  
m oiety and c o n ve rs io n s  o f  th e  fu n c t io n s  on ca rb o n  7 o f  dehydro - 
quinolizidones 4 and a f fo r d e d  h igh ly  advanced p r e c u r s o r s  
o f  the m ost known to  d a te  C-15 Nuphar a lka lo id s, a s  well a s  
lupinine, ep ilup in ine and a num ber o f  novel p ip e rid in e  and 
quinolizidine d e r iv a t iv e s . The s te re o -c h e m ic a l a s p e c t s  and syn 
th e t ic  scope o f  t h is  m ethodology w ill be d iscussed .
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Hana  C h o d o u n s k c i  a n d  B a r b o r a  S l a v i k o v S

I n s t i t u t e  o f  O r g a n i c  C h e m i s t r y  a n d  B i o c h e m i s t r y ,
Academy o f  S c i e n c e s  o f  t h e  C z e c h  R e p u b l i c ,  166 10 T r n q t i c  6

1 l R - H y d r o x y a n d r o s t - 4 - e n e - 3 , 1 7 - d i o n e  ( I I )  was  c o n v e r t e d  i n t o  

a  p o t e n t i a l  m e t a b o l i t e  o f  e p i t e s t o s t e r o n e  ( I )  -  l l R , 1 7 r t - d i -  

h y d r o x y a n d r o s t - 4 - e n - 3 - o n e  ( I I I )  i n  5 s t e p s ,  i n c l u d i n g  i n 
v e r s i o n  o f  c o n f i g u r a t i o n  o f  a  1 7 5 - h y d r o x y  g r o u p .  T he  i n v e r 

s i o n  wa s  n o t  f e a s i b l e  i n  t h e  p r e p a r a t i o n  o f  t h e  o t h e r  a n a 

l o g u e s ,  w h e r e  t h e  1 7 a - h y d r o x y  g r o u p  was  i n t r o d u c e d  f i r s t  a n d  

o n l y  t h e n  t h e  r e s t  o f  t h e  m o l e c u l e  was  w o r k e d  o u t .

SYNTHESIS OF SOME EPITESTOSTERONE ANALOGUES

I, R* =H; R1 =H; R5 =0H
II, R* =0H; R1 +RS=0
III, R* =0H; R1 =H; Rs =0H
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SYNTHESIS AND THE IN ITIAL B IO LO G ICAL EVALUATION OF STERO IDAL  

THIAZOLES AND THEIR SMALL CO NJUG ATES

URBANSKY Marek, CERNY Ivan, POUZAR Vladimir, and DRA§AR Pavel

Institute of Organic Chemistry and Biochemistry, Academy of Sciences of the Czech 

Republic, Flemingovo 2, CZ-166 10 Praha 6

Steroidal thiazoles are known for their close relationship to cardiac steroids of 

bufadienolide and cardenolide type. Also, they represent a typical example between 

the above type of activity and antimetabolic activity, postulated by Kamano. Hence, 

a broader biological screening has been initiated where steroids were tested on their 

antimicrobial, antimetabolic, Na+ ,K+ -ATPase inhibitory, antiviral, and anti-HIV activities 

La. The first cummulative results of the screening show that there are several 

compounds among steroidal thiazoles exhibiting antimetabolic and N a+ ,K+ -ATPase 

inhibitory activity. Some of the compounds tested exhibited in anti-HIV screen a 

remarkable biological activity, however of a cytotoxic type only; the anti-HIV activity 

was in several compounds moderate in concentrations of ca 5x10"5 mol/l.

Steroidal thiazoles studied were synthesized by reactions described in 

literature1’2. They were tested as for their water solubility in the form of 

hemisuccinates.

References:

1. Urbansky М., DraSar P.: Synth. Commun. 23, 829 (1993).

2. DraSar P., Тигебек F., Havel М.: Collect. Czech. Chem. Commun. 46, 2906 

(1981).
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FIRST SYNTHESIS OF A 9p-C-HOMO-AZASTEROL
William S. Murphy  *  and Basil Sarsam 

Chemistry Department University College Cork Ireland

Investigation of the Beckmann rearrangement of oximes derived from 
fusidic acid have been investigated for two reasons : ( i ) , as an entry into 
novel aza-steroids with potential biological activity and ( i i ),  determine 
whether the uncommon 90 -steroids with ring В constrained in a boat 
conformation , undergo normal rearrangement. The result of 
rearrangement of the 11 -E- oxime is outlined in the Scheme below .The 
structure of the lactone has been confirmed by high field nmr and X- ray 
crystallography . Results of the Beckmann rearrangement of rings A and 
D lactones will also be presented .

Reagents : i , CH2N2 .quant. ii, H2. Pd° , quant. ; i i i , Ac20  -py, RT, 16 h, quant.; iv , PDC - 
CHjCIj - RT, 24 h. quant. ; v, NHjOH.HCI - KOAc , MeOH , Д , 30 h. quant. ; v i , TsCI-py, 
RT.13 d ,81%



62

S Y N T H E S IS  O F  S O M E  S a - I I - B U F A D I E N O L I D E S

M achikoT ozaw a1. Pavel D rasar2 and Yoshiaki К а тап о З

1. Department of Chemistry, The Jikei University, School of Midicinc;
8-3-1, Kokuryou , Chofu Tokyo, 182, JAPAN

2. Institute of Organic Chemistry and Biochemistry, Academy of Sciences of Czech Republic, 
CS-166 10 Praha 6 , CZECH REPUBLIC

3. Department of Biological Sciences, School o f Science, Kanagawa University;
2946 Tsuchiya. Hiratsuka, Kanagawa, 259-12. JAPAN

The research was undertaken to prepare the 5 a -H  isom ers o f  natural bufadienolides, 

ow ing to the aim  of fu rther b io log ical investigation . T h e  p repara tion  o f  5 a - H -  

c in o b u fa g in (l)  was already reported  by the m eans o f L 1BH 4 reduction  o f  Д^-З-кею 

derivative in pyridine1) by using sim ilar method as Stache et al,2).

In this report, reduction o f Д4-3-кею  derivatives o f  resibufogenin , bufalin , bufotalin 

and gam abufotalin  with L1BH4 in pyridine at 0°C  afforded the aim ed 5 a - H  isom ers 

(2 Д 4  and 5) o f resibufogenin , bufalin , bufotalin  and gam abufo talin  in good yield, 

together with their 3a-hydroxy 5(J-compounds.

R=OCOCH3 ; (1) R=R'=H : (3)
R=H ; (2) R=OCOCH3, R'=H ; (4)

R=H, R'=OH ; (5)

In the connection with the results o f  L 1BH4 pyridine reduction o f  Д4 -3-кею  derivatives 

o f  above m entioned bufadienolides, reduction o f cholest-4-en-3-one w as achieved under 

the same condition and by KBH4 , NaBFLt, 1лА1[ОС(СНз)з]зН at several tem perature.

1) Y.Kamano, P.Drasar, G.R.Pettit, M.Tozawa; Coll.Czcch.Chcm.Commun., 52, 1325 

(1987)

2) U.Stache, K.Radscheit, W.Fritsch, W.Haede, H.Kohl, H.Ruschig; Liebigs Ann.Chem.,

750, 149(1971)
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A STEROID ZIRKONOCENE TEMPLATE SYNTHESIS

R. K rieg , B. Schdnecker, D. W alther

Depanmem o f  Chemistry, Friedrich Schiller University,
D  0 7743 Jena, (ierm any

As part o f  a program for the synthesis o f  steroids with new side chains we are 
interested in the utilization o f  recently developed transition metal com plexes as starting 
materials for stereoselective organom etailic tem plate reactions

A num ber o f steroid mode) com pounds as substrates have been prepared. Starting with 
com pound J  we developed an efficient six step approach to the 3-protected 3J)- 
hydroxypregna-l,5-diene-20-carbaldehyde 2, a C ;:-steroid with potential im portance in 
the synthesis o f  vitamin D analogues

1  2 55% overal yWd

The reaction o f  (7t-a lly l)z irco n o x y carb en e  com p lex es _3 w ith stero id  carbonyl 
com pounds as 2 results in the form ation o f  so far unknow n chiraj nine-m em bered 
metaJlacyclic ring systems 4.

cpv /CP
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B. Schonecker*. R Prousa', M Reichenbacher", S. G liesing’, H. Kosan*, P D roescher1’ 

‘ D epanm ent o f  Chem istry, Friedrich Schiller U niversity, D 07743 Jena, Germ any

* Division o f  Research and D evelopm ent, Jenapharm  Gm bH, D 07740 Jena, Germ any

2P.25-D ihydroxyvitam in D , (6 ), an isom er o f  ihe biologically im portant vitam in D 

m etabo lite  la ,2 S -d ih y d ro x y v itam in  D ,. has been synthesized  from  (20S)-20- 

hydroxym ethyl-pregna-l,4-d iene-3-one (JJ in thirteen steps.

SYNTHESIS OF 2^25-DIHYDROXYVITAMIN D,

Com pound 2, suitable for C-C coupling reactions, is available in three steps from £ The 

further key com pound 3, which is to be obtained by allylic oxidation, represents a new  

steroid type, possessing a protected 3P-oxygen function and the l,5-diene-7-oxo system 

The ip ,2p-epoxy group has been introduced by H O B r addition and cyclization After 

introduction o f  lhe 5,7-diene system  reduction with LiA IH, gave the provitam in 5 

Irradiation and thermal isom erization furnished the desired dihydroxyvitam in D 

isomer 6
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STEREO SELEC TIV E SYNTHESES AND BIO LO G IC A L A CTIV ITIES O F (22/?)- 
AND (22S)-22-M ETH Y L- la,25-D IH Y D R O X Y V ITA M IN  D 3, A CTIV E V ITAM IN 
D 3 ANALOGS W ITH FIX ED SIDE CHAIN CONFORM ATION

S. Y am ada .1 K. Yam am oto ,1 K. Yamaguchi 2 and H. F. DeLuca3 
1Institute for Medical and Dental Engineering, Tokyo Medical and Dental University, 
2-3-10 Surugadai Kanda, Cbiyoda-ku, Tokyo lOi, 2School o f  Pharmaceutical 
Sciences, Showa University, 1-5-8 Hatanodai, Shinagawa-ku, Tokyo 142, Japan; 
3 Department o f  Biochemistry, University o f  Wsconsin-Madison, Madison, W  53706 
USA

Tw o new  active vitam in D3 analogs, (22R)- and (22 .5)-22-m elhyl- l a , 25- 
d ihydroxyvitam in D 3 ( l a  and lb ) , were synthesized from la-hydroxy la ted  C(22)- 
steroid 2 (Schem e 1). The vitam in D analogs ( l a  and lb ) ,  whose side chains are 
conform ationally rigid, were designed to study the stercochcm ical structures required 
to bind to the receptor (VDR) for la ,2 5 -d ih y d ro x y v itam in  D 3 ( l c )  and to serum  
vitam in D binding protein (DBP). A ccording to force-ficld calculations, the active 
vitam in D 3 ( lc )  adopts the anti and gauche(+) conform ations w ith  respect to the 
dihedral angle at C( 17-20-22-23) with nearly equal distribution. In the 22-methylated 
analogs, l a  and lb ,  however, the side chain conform ations are restricted w ith more 
than 90% population in the gauche(+) and the anti forms, respectively. E ither the 
( 2 2 R)- or (22S)-m ethy la ted  stero idal side  chain w as co n stru c ted  w ith  h igh  
stereoselectivity  (>97% ) via a  kinetically controlled conjugate addition  o f  M ejC uL i 
to (22E)- or (22iJ-22-ene-24-one (3 or 4), respectively, as a key step. The abilities o f  
the two analogs, l a  and l b ,  to bind to pig intestinal V D R w ere 1/50 and 1/3, 
respectively , and those to rat serum  DBP w ere 1/200 and 2/3 respectively. The 
results suggest that the side chain conform ation o f  the active vitam in D j ( l c )  best 
fitted to V DR and DBP is the same C( 17-20-22-23) anti form.

1b: 22 S Y-Me, Z-H
Yamamoto, K., et al. Tetrahedron Lett 1992, 33, 7521-7524;
J. Org. Chem. 1993 ,58, 2530-2537. l'C; Y-Z-H
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N O V EL 2-H Y D R O X Y - A ND 2-A LK O X Y -A N A LO G S 

O F l a ,  25-D IH Y D R O X Y - 19-NOR- V ITA M IN  D 3

IL L . Esrlman. R. R. Sicinski and H. F. D cLuca

Department o f  Biochemistry, College o f  Agricultural and Life Sciences, 
University ofWisconsin-Madison, W I53706

l a ,  2 a , 25-Trihydroxy-19-nor-vitam in D 3, l a ,  2p, 25-trihydroxy-19-nor-viiam in D 3 

and their alkoxy analogs were prepared efficiently  in a convergent synthesis stoning  with 

(-)-quinic acid and a W indaus-G rundm ann type ketone. C onfigurations o f  the A-ring 

fragment substituents were determ ined by 'н, ’Н C OSY 2D spectra and 'h NOE 

difference spcctroscopy.

The new analogs exhibited an interesting biological profile, with potential for the 

treatment o f osteoporosis.

OH OR OR



N O V E L  C O N C U R R E N T  SY N TH ESIS 

O F  S ID E -C H A IN  A N A LO G U ES O F  VITAM IN S D2 AND D j

A. K u tn e r . M . C hodynsk i, J . C holinsk j

P harm aceu tica l R esearch  Institu te

8 R ydygiera, 01-793 W arszaw a, P oland

S J .  I la lk e s  a n d  J .B ru g m a n ,

Solvay D u p h a r  B.V., P .O . Box 2, 1380 A A W eesp, H o lland

A novel syn the tic  m e th o d  was d ev e lo p ed  for the  concu rren t synthesis o f  bo th  se ries  o f  

v itam ins D 2 an d  D 3. T h e  m e th o d  was conceived  as a p a rt o f ou r p ro g ram  o f the  ev a lu a tio n  

of the  v itam in  D  ana lo g u e  w ith a highly specific activity p rofile. T h e  m e th o d  is illu s tra ted  

by th e  p re p a ra tio n  o f ana lo g u es o f  25-hydroxycholecalciferol w ith the  ex ten d ed  side  chain , 

i.e. 24 ,24 -D ihom o- an d  (22E )-22-dehydro-24 ,24-d ihom o-25-hydroxycholecalcifero ls . T h e  

new  ana lo g u es w ere  also  d esigned  in o rd e r  to  verify the  hypothesis o f th e  po ss ib le  invo lve

m en t o f the  side  chain  d o u b le  bo n d  and  m o re  specifically, C-22 and  C-23 carb o n s, in th e  

deactiva ting  m etab o lism  o f syn the tic  analogues o f vitam ins D. T h e  p re se n t m e th o d  allow s 

for th e  conven ien t p re p a ra tio n  o f v itam in  D 2 and  D 3 analogues from  th e  sam e sy n th e tic  

in te rm e d ia te s  i.e. C -22 a ldehyde o f  p h en y ltriazo lined ione  ad duct o f  p rev itam in  D  an d  a  

side -ch a in  alkyl su lfone . T h e  key steps in th is synthesis involve the  Ju lia  coup ling  o f th e  

v itam in  D  syn thon  w ith th e  s ide-chain  su lfone  follow ed by B arton  rad ica l deoxygenation  o f  

the  C -22 alcohol o r  dehydroxy- desu lfony la tion  o f  the  respec tive  B-hydroxysulfone. T h e  

ab so lu te  co n figu ra tions a t C -22 and  C-23 o f  the  in te rm e d ia te  B -hydroxysulfones w ere  

ten ta tive ly  assigned  by H  N M R . T h e  vicinal coupling  constan ts o f  H -22  and H -23  w e re  

co m p ared  w ith the  re sp ec tiv e  values calcu la ted  for the  least energy  co n fo rm ers  o b ta in e d  

by m o lecu la r m echan ics m odeling .

1 .A . K u tner, M. C hodynski, S.J. H alkes, J. B rugm an, Bioorg. C hem . 1993, in p ress .

2. A . K u tn er, J . C holinsk i, M . C hodynski, S.J. H alkes, B ioorg. M ed. C hem . L e tt., 1993, 

in press.
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A Total Synthesis o f the C/D Rings - Side Chain 

Fragment o f Vitamin D and Sterols, Using 

M ukaiyama - Michael Conjugated Addition

Stanistaw  M arczak and Jerzy W icha

Institute o f Organic Chem istry, Polish Academy o f  Sciences, 

ul. Kasprzaka 44, 01-224 Warszawa, Poland

Vitamin Г) and sterol C\D - side chain fragm ent 2 w as synthesised from ketene acetal 4 derived 

from 6 -m ethylheptanoic acid, 2-m ethylcyclopent-2-en-l-one 5 and allyl m ethyl carbonate, using  the 

M ukaiyam a-M ichael conjugate addition and Tsuji alkylation as the key steps.



Convergent Synthesis of Isocalysterol Hnmologue

A licja Kurek-Tyrlik, K .izimierz M inkszlvm . Jerzy W icha 

Institute o f  O rganic Chem istry, Polish A cadem y o f Sciences

In a program  o f research aimed on the synthesis o f  isocalysterol ( I , Schem e 1 ) and 

related cyclopropene - containing marine sterols, 27,28-dinor hom ologue 2 has been 

synthesised. The synthesis involves alkylation o f  ester 3 w ith iodide 7 and further 

transform ation o f the alkylation product 4. Iodide 7 w as prepared from the propargyl alcohol 

derivative S via vinylsilane 6  and the corresponding dibrom ocyclopropane.

i-Pr Me
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ST R U C T U R E A C T IV IT Y  R E L A T IO N SH IP S: P R E P A R A T IO N  A N D  
O LFACTIVE PRO PER TIES O F  (-)-T H IO A M B R O X  C O M P A R E D  

W IT H  (-)-A M B R O X  
C. C H A PIJIS*. M . B A R T H E  an d  С  V U ILLE U M IER

F IR M E N IC H  SA  
R e se a rc h  L a b o ra to r ie s  

P .O .B o x  239 
C H -  1211 G E N E V A  8

(-)-A m b ro x ®  ( ( - ) - la ,  [1], [2]), a  k e y  c o m p o u n d  in  p e r fu m e ry  fo r  its  p e r s is te n t  
a m b e r  s c e n t  [3], is  c o m p a r e d  in  te rm s  o f  v o la t i l i ty ,  l ip o p h i l ic i ty ,  d ip o la r  
m o m e n t, a c c e ss ib le  p o la r  s u r fa c e  [4], h y d ro g e n  b o n d  a c c e p to r  a n d  e le c tro n ic  
d e n s i ty  (5] w ith  th e  ( - ) - th io  a n a lo g u e  ( ( - ) - lb ) ,  w h ic h  p o s s e s s e s  s im i la r  
o lfa c tiv e  p ro f i le  b u t  w ith  a h ig h e r  th r e s h o ld  v a lu e .

H*

(+)-Sclareolide
H
(-)-la  X = О 

гас o r  (-)-lb  X = S

X R f1 > R ,2) R t3> R t" ) bp  [°C] A P S 5*
-»

ц 6> lo g  (P )7> th r e s h o ld  81

о 0.32 6.5 2.07 1.64 314.6 12.1 2.90 4.0 0.3

s 0.64 0.9 4.14 2.90 347.9 34.9 3.66 > 5 .4 170

1) T L C , S i 0 2 60  F 254 0 .0 2 5  c m , c y c lo h e x a n e ; 2) H P L C , N u c le o s i l  50 -5 , 
c y c lo h e x a n e /A c O E t 98 :2 , 2  m l / m i n .  350 b a r s ,  in  [m in .] ; 3) G C , C a rb o w a x  
C h ro m p a c  C P w a x  52 CB  10 m , 0 .25  m m , 160°C  1 m in ., 5 ° C /m in .  in  [m in .]; 4) 
G C  S ilico n  C h r o m p a c  C P S il 5C B  10 m , 0.25 m m , 160°C 1 m in , 5cC / m i n .  in  
[m in .]; 5) A c c e ss ib le  P o la r  S u rfa c e  fo r  a  p ro b e  r a d iu s  = 1.4 A  [5] in  [A 2]; 6 ) 
D ip o le  m o m e n t  m e s u r e d  in  d io x a n e  in  [D b ]; 7) p a r t i t i o n  c o e f f ic ie n t  
o c ta n o l /w a te r ;  8 ) D e te c tio n  o f  th e  ty p ic a l  a n d  c lean  a m b e r  n o te  in  [p p b ].

R e fe re n c e s

[1] r e g is te r e d  t r a d e  n a m e  o f  Firmenich S/4;
[2] M . S to ll, M . H in d e r ,  Helv. Chim. Acta, 1 9 5 0 ,3 3 , 1251;
[3] G. O h lo ff , R ie c h s to ffe  u n d  G e ru c h s s in n ,  D ie  m o le k u la r e  W e lt d e r  

D iifte , S p r in g e r  V e rla g  H e id e lb e rg ,  1990;
[4] B. W in te r , Helv. Chim . Acta, 1 9 8 9 , 72, 1278;
15] F. M o h a m a d i, N . R ic h a rd s , W . G u id a , R. L isk a m p , M . L ip to n , C. 

C a n fie ld , G . C h a n g , T . H e n d r ic k s o n ,  W .C . S till, /. C omput. Chem., 
1990,11,440;

2 6 .0 5 .9 3 /C H C /F L B
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2-SUBSTITUTED CYCLOHEXANOLS: 
A SURVEY OF ENZYME MEDIATED SYNTHESIS OF CHIRAL COMPOUNDS

Marie Zarevucka, Martin Rejzek, TomaS Macek and Zden^k Wimmer 
Institute of Organic Chemistry and Biochemistry,

Flemingovo namSsti 2, 166 10 Prague 6. Czech Republic

This contribution summarizes the results achieved during the investigation focused 

on a preparation of all possible enantiomers of 2-(4-hydroxybenzyl)-l-cyclohexanol. 

which has been used in a synthesis of biologically active insect juvenile hormone 

analogs (JHAs) During this research, a  demand for biological screening of all 
respective enantiomers of several promising JHA structures derived from the above 

identified alcohol has increased Enzymatic ways using microorganisms, plant cell cultures 

and even pure enzymes to prepare the compounds requested have been studied
The early stage of the research has been focused on a reduction of 

2-(‘3-methoxybenzyl)-l-cyclohexanone by either Saccharomyces cerevtsiae (Wimmer et 

a l . 1987, 1992) or by Solanum aviculare cell cultures (Van£k et al , 1989). 

respectively, followed by liberating the aromatic hydroxy group by a chemical way 

The c/s-OS.25)- and frans-(lS.2R)-2-(d-methoxybenzyl)-l-cyclohexanols have been 
achieved with different optical purity depending on an enzyme source used

Later, a porcine pancreatic lipase (PPL) mediated hydrolysis of the raceinic 

rer.pective сгл- and frons^-H-methoxybenzyD-l-cyclohexyl acetates and th*> racem c 

respective c/s- and frans-2-M-te!rahydropyranyloxybenzyl)-l-cyclohexyl acetates has been 

employed, and has resulted in a synthesis of the opposite enantiomers (i.e c/s-(lR.2R)- 

and frans-(lR.2S)-alcohols), while the c/s-( 1S.2S)- and frons-( lS.2R)-enantiomers have 

been found in a form of their optically active acetates.

All enzymatic reactions used In the research have been performed in aqueous 

media. Satisfactory optical purity of the compounds desired has been determined In 

most cases, while satisfactory yield has not been achieved with the PPL m ediated 

hydrolysis of the above identified acetates Therefore, the attention has recently been 

focused on performing the PPL mediated hydrolysis of acetates in non-aqueous media.

References:
Van^kT.. Wimmer Z., Macek Т., Saman D.. SvatoS A.. Romaftuk M. (1989) Biocatalysis2. 
265-272.

Wimmer Z.. Bud§5i'nsky М.. Macek Т.. SvatoS A.. Saman D., VaSiikova S., Romafiuk M. 
(1987) Coll Crt'ch. Chrrn Common 52. 2326 2337

Wimmer Z. Vanfek T . Macek Т.. Saman D., SvaloS A. (1992) .Enzyme M ici c>b Inchnol 14, 
197-202.



HETABOLISM OF TESTOSTERONE AND I T S  D E R I V A T I V E S  I N  

THE CULTURE A b s i d i a  c o e r u l e a

Ewa BRZEZOWSKA, J a d w i g a  DMOCHOWSKA-GLADYSZ a n d  

T e r e s a  KOLEK

I n s t i t u t e  o f  F u n d a m e n t a l  C h e m i s t r y ,

A g r i c u l t u r a l  U n i v e r s i t y ,  W r o c l a w ,  P o l a n d .

The  s t r a i n  A b s i d i a  c o e r u l e a  was  u s e d  t o  t r a n s f o r m  

t e s t o s t e r o n e  a n d  i t s  d e r i v a t i v e s  t o  o b t a i n  some i n f o r m a t i o n  

a b o u t  h o r m o n e s  m e t a b o l i c  p a t h w a y s .

The  s u b s t r a t e s  w e r e :  t e s t o s t e r o n e ,  a n d r o s t e n d i o n e . 

1 - d e h y d r o t e s t o s t e r o n e . 17 c t - m e t h y  1 1 e s t o s t e r o n e  , 1 7 a - m e t h y l -  

- 1 - d e h y d r o t e s t o s t e r o n e  a n d  p r o g e s t e r o n e .  A l l  o f  t h e m  w e r e  

h y d r o x y l a t e d  by t h e  s t r a i n  u s e d .  P o s i t i o n  o f  h y d r o x y  1 a t i o n  

d e p e n d e d  on t h e  s t r u c t u r e  o f  t h e  s u b s t r a t e :  t e s t o s t e r o n e ,  

a n d r o s t e n d i o n e  a nd  1 - d e h y d r o t e s t o s t e r o n e  w e r e  t r a n s f o r m e d  

t o  1 4 a - h y d r o x y - d e r i v a t i v e 3 ; 1 7 a - m e t h y  1 t e s t o s t e r o n e  was  
t r a n s f o r m e d  t o  6 - d e h y d r o -  a n d  7 a - h y d r o x y -  d e r i v a t i v e s ,  a n d  

1 7 a - m e t h y  1 - 1 - d e h y d r o t e s t o s t e r o n e  was  h y d r o x y l a t e d  a t  C - l l  

f o r m i n g  1 1 0 - h y d r o x y - 1 7 a - m e t h y  1 - 1 - d e h y d r o t e s t o s t e r o n e . The  

m a i n  p r o d u c t  o b t a i n e d  a f t e r  t r a n s f o r m a t i o n  o f  p r o g e s t e r o n e  

was 7 a , 1 4 a - d i h y d r o x y p r o g e s t e r o n e .
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MICROBIAL DEGRADATION OF PLANT STEROL SIDE 
CHAINS BY A RECOMBINANT MYCOBACTERIUM SP. STRAIN

A . Jekkel. G. Ambrus, E. Ilkoy and Gy. Horvath 
Institute fo r  Drug Research Ltd., P .0  Box, Budapest, Hungary

About 10 years ago the tim e was ripe for the developm ent of genetic m anipulation on 

m ycobacteria, w ith m any applied objectives. The first is m edical, stim ulated by the 

fact that m ycobacteria are responsible for two of the w orld’s m ost im portant bacterial 

hum an diseases, tuberculosis and leprosy, as well as w idespread anim al infections. The 

second is utility  o f various non-pathogenic m ycobacteria in the field o f industrial 

bioconversion o f  steroids. From the eighties the industrial synthesis o f the m ajority of 

steroid drugs is based on the m icrobial transform ation products obtained by the 

rem oval o f the side chain o f the cheap and readily available sitosterol ( I) .

In recent years our group has isolated recom binant strains after spheroplast fusion 

which can bioconvert the different plant sterols (ergosterol, stigm astero l, sitosterol, 

cam pesterol) into new transform ation products having partially degraded side chain

(2). The structures of the new 26-oxygenated com pounds were elucidated by UV, 1R, 

'H -N M R , *^C-NM R and mass spectroscopy (3).
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MICROBIAL TRANSFORMATION OF SITOSTEROL HY A 
MUTANT MYCOBACTERIUM  SP. STRAIN

A A tutor. A. Jekkel, Ё. Ilkoy, G. Ambrus and Gy. Horvalh 

Institute fo r  Drug Research Ltd., P.O.Box 82. H-1325Budapest. Hungary

The m icrobial transform ation of sterols and various steroid interm ediates, is ail 

important expedient as a source of com m ercial supply of the steroid drugs ( / ) .  

A variety of m icroorganism s is capable of utilising sterols for growth as a sole carbon 

source (2) We investigate the use o f m ycobacteria for the degradation of sterol 

com pounds (3,4). W e used a new method of m ycobacterial lysis for application 111 

m utagenic treatment. This method applies rapid chemical pre-treatm ent o f bacteria 

with sodium dodecyl sulphate (SD S) that remove the outer layer in the tripartite 

structure of the cell envelope Our procedure makes the bacteria susceptible to 

nitrosoguanidine. Tw o M ycobacterium  m utants have been identified which degrade 

sitosterol and cam pesterol only partially and both of them accum ulate the sam e new 

degradation product o f 23,24-dinorcholane side chain as the main product, during the 

ferm entation process,
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HYDROXYL AT I ON OF 4 - E N - 3 - O X O  S TE RO ID S  BY F u s a n u m  

c u l m o r u m

T e r e s a  KOLEK a n d  A l i n a  SWIZDOR

I n s t i t u t e  o f  F u n d a m e n t a l  C h e m i s t r y ,  A g r i c u l t u r a l  

U n i v e r s i t y ,  W r o c l a w ,  P o l a n d .

The  s t r a i n  o f  F u s a n u m  c u l m o r u m  p r o v e d  t o  be 

e f f i c i e n t  i n  h y d r o x y l a t i o n  o f  some o f  4 - e n - 3 * - o x o  s t e r o i d s .  
A l l  t h e  u s e d  s u b s t r a t e s  u n d e r w e n t  c o m p l e t e  t r a n s f o r m a t i o n  

u s u a l l y  t o  o n e  m a i n  p r o d u c t .

The  s u b s t r a t e s  w e r e  4 - e n - 3 - o x o  s t e r o i d s  w h i c h  d i f f e r  

m  s u b s t i t u e n t s  a t  C - 1 7 ;  i . e .  1 7 0 :  -OH, -OCOCH3 , - 0 C0 C2 Hg, 

-COCH^,  o r  1 7 - o x o  g r o u p .  I t  was  o b s e r v e d  t h a t  

s t e r e o c h e m i s t r y  a nd  t h e  p o s i t i o n  o f  h y d r o x y l  g r o u p  
i n t r o d u c e d  ( 6 0 ,  120 , 1 5a  o r  1 5 0)  s l i g h t l y  d e p e n d e d  on 

s u b s t i t u e n t s  a t  C - 1 7 .
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SESQUITERPENE BIOSYNTHESIS IN HAIRY ROOT 
CULTURE OF LACTUCA VTROSA:

INFLUENCE OF TIIE NUTRIENT MEDIA

J Malarz. A Slojakowska and W Kisicl
1 )cparlment o f  Phytochcmistry, Institute o f  Pharmacology,

Polish Academy o f Sciences, 31-343 Krakow, Poland

I Iair\ root culture o f  I.aciuca virosa was derived from "in vitro" grown, aseptic 

plamleis infected with A grobacicrium  rh i/ogenes strain  I.BA 9402. The axcnic roois 

obtained were cultivated in MS m edium  w ith m acronu tncn tt reduced by a h a lf  on a 

g\rotors shaker (110 r p.m .) in the dark and w ere subcultured every two weeks. Genetic 

transform ation « a s  proved by rifam picin resistance o f  the tissue, as well as by opine 

bmsy nlhcsis

Six nutrient media: MS (1), V, MS (2), MS m edium  with m acronutrients o f 

half— trenght (3), OH, (4), MS -r 10 mg I G A > ^ 2 .2 5 p g /l  [ЗЛР (5) and MS г 10 my 1 

t iA , • lo p g  1 ИЛР (6 ), were exam ined to establish their intlucnce on biom ass incre

ment and кекцшегрепе lactone biosynthesis. All cultures were harvested three weeks 

alter inoculation

I he biom ass increm ent was the best in cultures grown in medium 1 M edia -1 and 

6 gave uiisaiisfaelory results, although in the case o f  m edium  4. a fresh weight was the 

h ig h e s t  one

1 he cultiues were capahlc o f  synthesizing sesquiterpene lactones characienslic  

o f the intact plant e g dihydrolactuein, jacqum elin , lactulide A. lactuside A and 

jacqunielin glycoside However, rem arkable d ifferences in their HPI.C profiles ( RP 

HP11', Nova-Рак C'S cartridge. solvent system: M eO H -H .O . 35:65, isocratic mode. How 

rate: 2ml nun ) were observed

The well growing cultures contained sesquiterpene lactones mainly in glycosidic 

form Agl>cones predom inated in the cultiues show ing poor biom ass increment
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SYNTHESES AND CONFORMATIONAL ANALYSIS  
OF THE 10- AND 13-HYDROXYDERIVATIVES OF CEM BRENE

A le iev  V. V oro b iev . M a k h m u t M . S h ak iro v , V ic to r A. R a ld u g in

Institute o f  Organic Chemistry,
Siberian Division o f  the Russian Academy o f  Sciences, 

Academician Lavrentjev Ave. 9, 
Novosibirsk 630090, RUSSIA

C onform ational analysis o f  10- and 13-hydroxycembrenes (2 )—(5) w as performed 
by using NM R m ethods and m olecular mechanics calculations. T he final results revealed 
that conform ational states o f  all investigated com pounds in solution are characterized by 
the same orientation o f  double bonds with respect to the average plane o f  the 
macrocycle. The alcohols (2), (5) are conform ationally hom ogeneous and their solution 
structures correspond to crystal structure o f  cembrene ( 1), which as was shown 
previously to be retained in solution. In the case o f  alcohols (3) and (4) additional 
conform ational flexibility in C (8 ) - C ( l l )  molecular fragment appears. T hese facts are in 
agreem ent with pseudoequatorial orientation o f  hydroxyl group in "cembrene-like" 
conform ation for alcohols (2), (5) and pseudoaxial hydroxyls for alcohols (3), (4).

1 R ,=  R2 = R 3 = R 4= H  4  R3 = O H , R^= R j=  R^= H 6

2  R ,=  OH, F ^ = R j= R 4= H  5 r 4= o h ,  r , =  r ^ = r 3= h

3  R ^ O H ,  R j= R 3= R 4= H  7  R3+R4= 0 ,  R ,=  R2 = H

The 13-hydroxyderivatives (2), (3) w ere prepared according to  previously 
published procedure o f  regioselective SeC tyt-B uO O H  oxidation o f  cem brene ( 1). The 
10-hydroxycembrenes (4), (5) w ere synthesized from  alcohol (6 ), which w as known to 
be the product o f  photooxidation o f  cem brene (1), by PCC oxidation to  ketone (7) 
followed by reduction with LiAUfy. Since cem branoids (5) and (7 ) are natural 
com pounds, this transform ation is a biomimetic synthesis as well.
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CONFORMATIONAL STUDY OF a-SUBSTITUTED CARAHONE-4
Davletshina G.R., Kazakova E.Kh.

A. E. Arbuzov Institute of Organic & Physical Chemistry, Kazan 
Scieintific Centre of Russian Academy of Sciences

Synthesis and investigation of conformational behavior of 
a-subsiluted caranones-4 in solution have been made The 
derivatives of cyclohexanon and aceton with the same 
substitution have been used as a model substances.

The application of complex of experimental and 
calculation methods made it possible to obtain correct data 
concerning the molecular conformations and dynamics of their 
interconversion.

Conformational analysis was carried out using dipole mo
ments method, Kerr effect, and X-ray diffraction. Molecular 
mechanics was used in addition to experimental methods.

It was established, that for the most compounds the axial
conformers are favour and for them along C-E bond the
structure is realised, in wich E-R bonds is parallel to 
carbonyl group.

Kazan, Russia
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DERIVATIZATION REACTIONS IN MASS SPECTROMETRY OF ECDYSTEROIDS

Tom££ V a i s a r ,  J a r o s l a v  P i § ,  J i r i  Hy k l  a nd  J u r a i  H a r m a t h a

I n s t i t u t e  o f  O r g u n i c  C h e m i s t r y  a n d  B i o c h e m i s t r y ,

Academy o f  S c i e n c e s  o f  t h e  C z e c h  R e p u b l i c ,

F l e m i n g o v o  n ar a . 2 ,  166 10 P r a g u e  6 ,  C z e c h  R e p u b l i c .

T he  e c d y s t e r o i d s  r e p r e s e n t  n a t u r a l  s t e r o i d s  w i d e s p r e a d  

i n  s e v e r a l  g r o u p s  o f  p l a n t s  a nd  i n v e r t e b r a t e s .  S t r u c t u r a l  

v a r i a b i l i t y  o f  t h e m  i s  d e r i v e d  f r o m  i n s e c t  m o l t i n g  h o r m o n e  

e c d y s o n e .  T he  s t r u c t u r a l  a n a l y s i s  o f  e c d y s t e r o i d s  i s  u s u a l l y  

a c c o m p l i s h e d  by s p e c t r a l  m e t h o d s  e s p e c i a l l y  NMR, IR a nd

MS. B e c a u s e  o f  t h e i r  l ow c o n c e n t r a t i o n  i n  b i o l o g i c a l  m a t e r i a l  

o n l y  l i m i t e d  a m o u n t  o f  c o mpou nd  i s  u s u a l l y  a v a i l a b l e  f o r  

m e a s u r m e n t . Mass  s p e c t r o m e t r y ,  t h e  m e t h o d  w h i c h  r e q u i r e s  o n l y  

s u b - m i l l i g r a m m e  a m o u n t s  o f  c o mp oun d t o  b e  a n a l y z e d ,  c a n  

f u r n i s h  i m p o r t a n t  s t r u c t u r a l  i n f o r m a t i o n s .  I n  o r d e r  t o  g a i n  

m o r e  i n f o r m a t i o n s  d i f f e r e n t  i o n i z a t i o n  m e t h o d s  h a v e  b e en  

e m p l o y e d .  F a s t  a t o m  b o m b a r d m e n t  (FAB) a n d  e l e c t r o n  i m p a c t  

( E l )  m a s s  s p e c t r o m e t r y  a p p e a r  t o  b e  t h e  b e s t  c o m b i n a t i o n  o f  

s u c h  m e t h o d s  t h e  f o r m e r  g i v i n g  m o s t l y  i n f o r m a t i o n  a b o u t  

m o l e c u l a r  w e i g h t  t h e  l a t t e r  some s t r u c t u r a l  i n f o r m a t i o n  

a r i s i n g  f r o m  e x t e n s i v e  f r a g m e n t a t i o n .  F u r t h e r  i n f o r m a t i o n  

w e r e  o b t a i n e d  u s i n g  d e r i v a t i z a t i o n  c a r r i e d  o u t  d i r e c t l y  i n  

FAB m a t r i x .  T h e  f o r m a t i o n  o f  c y c l i c  b o r o n a t e s  a n d  d e u t e r i u m  

e x c h a n g e  g i v e  t h e  b e s t  r e s u l t s .  An a p p l i c a t i o n  b o r o n a t e  

f o r m a t i o n  i n  c r u d e  p l a n t  e x t r a c t s  w i l l  a l s o  b e  d i s c u s s e d .
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