This article was downloaded by:

On: 30 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

Phosphorus,
Sulfur, and
Silicon

and the Related Elements

Inchudad in e prist eetiss

e Phosphonic analogues of morphactines

Wamber 1, Jamsary

Wasubes 2, Fatinary ) Roman Gancarz?®; Pawel Kafarski®; Barbara Lejczak®; Przemystaw Mastalerz?®; Jan Sylwester Wieczorek?;

Warber 3, March

Elzbieta Przybytka® Witold Czerwinski®
* Institute of Organic and Physical Chemistry, Technical University of Wroctaw, Wroctaw, Poland ®
Institute of Plant Biology and Biophysics, Agricultural Academy, Wroctaw, Poland

Editatan Chiel. Wariin 0. Fasdd —
Uuregmsn [dier Spestasin Ksaghigest ) i P

To cite this Article Gancarz, Roman , Kafarski, Pawet , Lejczak, Barbara , Mastalerz, Przemystaw , Wieczorek, Jan
Sylwester , Przybytka, Elzbieta and Czerwinski, Witold(1983) 'Phosphonic analogues of morphactines', Phosphorus,
Sulfur, and Silicon and the Related Elements, 18: 1, 373 — 376

To link to this Article: DOI: 10.1080/03086648308076043
URL: http://dx.doi.org/10.1080/03086648308076043

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648308076043
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 13 30 January 2011

Downl oaded At:

Phosphorus and Sulfur, 1983, Vol. 18 pp. 373-376 © 1983 International Union of Pure and Applied Chemistry
0308-664X/83/1801-0373/$18.50/0 Printed in the United States of America

PHOSPHONIC ANALOGUES OF MORPHACTINES

ROMAN GANCARZ , PAWEL KAFARSKI , BARBARA LEJCZAK ,
PRZEMYSLAW MASTALERZ , JAN SYLWESTER WIECZ0REK ,
Institute of Organic and Physical Chemistry,Technical
University of Wroclaw,50~370 Wroclaw,Poland

ELZBIETA PRZYBY:KA end WITOLD CZERWINSKI
Institute of Plant Biology and Biophysies,Agricultural Academy,
50=375 Wroclaw,Polaend

Abstract Derivatives of 9-aminofluorene-9-phosphonic acid
and 9-aminofluorene-9-phosphinoxides,the phosphonic analogues
of morphactines,were synthesized.All the obtained compounds
showed marked morphactin-like activity ageinst test plants:
Spirodela oligorrhiza and Lepidium sativum.

Derivatives of fluorenecarboxylic acid 1,known as morphactines1,
appear to be one of the most interesting,synthetic plant growth regu-
lators,They show strong influence on plant morphogenesis and develop-
ment ,and usually exhibit synergism with known herbicides or natursl

plant hormones.

H COOH

Studying the effect of replacement of carboxylic moiety in amino
acids by phosphonic group on their activity against chosen plant sy-
stems we focused our interest on derivatives of 9~-aminofluorene-9-
phosphonic acid - phesphonic analogues of morphactines 2.They were
prepared2 by known addition of dialkyl phosphites té imines accor-
ding to the scheme:
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NHR RHN P03R§

R=H,Ph.Bu", BUS, He 2z
R', R% H, CL,Br. NO 5

R’=Me £t,BJ"

It is worth noticed that the dialkyl esters of 9-aminofluorene-9-
phosphonic ecid as well as their N-alkyl derivatives underwent par=
tial decomposition during hydrolysis with concentrated hydrochloric
acid or acidolysis with hydrogen bromide in glacial acetic acid so~-
lution,yielding fluorsnone,The reaction rates strongly depended on
the nitrogen substituent.For example,aromatic substituents strong-
ly promoted the decomposition resction while dialkyl 9-aminofluore-
ne-9-phosphonates were quite stable,

The physiological activity of the derivatives 2 was tested
egainst Spirodela oligorrhize and Lepidium sativum.Nearly all of
the tested compounds affected the growth of both tested plants.
Esters of 9-/N-butylamino/fluorene-9=-phosphonic and 9=/N-heptylami-
no/fluorene-9~phosphonic acids were the most effective.They inhibi-
ted the growth ef Spirodela by 50% in concentratiems of 0,5-1,5 1072
mole per liter.Also mest of the tested analogues showed strong sy-
nergism with 2,4-D and mecoprop.Fhosphonate if spplied with suble-
thal dose of herbicide caused lethsl effect on Spirodela eligerrhi-
z& within 10-20 hours.

In order to explain the mechaniem of action of phosphonic anae
logues of merphactines,which may consist in active transpert of di-
alkyl phosphonate 2 into the plent tissues followed by its hydroly-
sis yielding phosphonic acid which is responsible for herbicidal
action,we synthesised a series of phosphinoxides 3.In these com-
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pounds the ester oxygen of 2 is replaced by methylene fragment
yielding "non-hydrolysable"” amalogue.

RHN PO (CH,R!y
R =H,Bu"BU BuS,Am", Am]
R'=pr", Bu", Pri
The sotivity of the obtained phosphinoxides 3 against Lepidium sati-

3

vum was nearly the same as activity of the corresponding esters 2,
while against Spirodela oligorrhiza concentratioms of 3 in order of
megnitude lower than 2 caused the same lethal effect.Thia clearly
indicates that the ester group is not hydrolysed during herbicidal
action.Surprisingly,the phosphinoxides 3 exhibited antagonistic
affect if applied with mecoprop,i.e.the opposite effect to compounds
2.

Trying to improve the activity of 9-aminofluoreme-9-phosphonic
acid we synthesized its P-terminal pepfides 4 assuming that they
could be better transported into the plant tissue.The peptides were
prepared by coupling diethyl 9-aminofluorene-9-phosphonates with
N-benzyloxycarbonylamino acids using standard mixed carboxylic-car-
bonic anhydrids procedurs,followed by removal of blocking groups
with hydrogen bromide in glacial acetic acid solution.The sieries of
phosphonopeptides 4 containing N-terminal alanine,leucine,valine,
phenylalanine,proline,threonine,glutamine,lysine,methionine and gly-
cilglycine was prepared in this manner.Also in this case we have no-
ticed the carbon-phosphorus bond cleavage under basic conditions du-
ring peptide synthesis as well as during deblocking step.

Preliminary biological tests performed using Lepidium sativum
showed interesting properties of the obtained peptides.They exhibi-
ted typical morphadtin-like activity influencing plant morphology.
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The kind of the morphological changes of the plant strongly depen-
ded on the N-terminal fragment of the peptide 4.

QO

FbOBP NH~%-QH-NH2
0 R

B

The observed effects were quite similar to those found for the pep-
tides of known herbdicide 1-aminocyclohexanephosphonic acid 5.

This data,and similarity between structure-activity relationship
for aminophosphonates 2 and derivatives of 1-aminocyclohexanepho-
sphonate 6 /among which the most effective is herbicide TrakephonB,
where R = R1= Bu-n/ suggest the same mechanism of action of these

two groups of aminophesphonates.

® S

1
H203P NH-CO-CH-NH, RHN P03R2
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