
358 Bull. Korean Chem. Soc., Vol. 12, No. 4, 1991 Communications to the Editor

elimination reaction from Zrans-isomer. Further st거dies on 
the removal of protecting groups as w이 1 a응 the attachment 
of suitable groups on N1 and C3 position to the 옹ynthesis 
of useful monobactam antibiotics are currently in progress.
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Fosfazinomycin B (1), methyl arginylmethylhydrazinohy- 
droxyphosphonohydroxyacetate, is a new antifungal substa
nce isolated from the fermentation broth of Streptomyces la- 
vendofoliae1^3. It is 죠 tripeptide which contains a carbon-pho- 
sphorus-amine bond. Mo아 of the organic compounds in na
ture are composed of carbon-carbon bond. But it ha옹 been 
proved that the compounds having carbon-phosphoric bond 
are also stable. Recently aminophosphonic acids and their 
derivatives have attracted attention because of their antibac
terial, herbicidal, pesticidal, anticancer and enzyme inhibitory 
activities, and particularly their structural similarity to the 
biologically important amino acids. Since 2-aminophosphonic 
acid (2-AEPn) was isolated from sheep rumen in 1959 by 
Horiguchi and his coworkers4, twenty six aminophosphonic 
acids and their derivatives have been discovered form living 
organisms. Aminophosphonic acids are also discover은d in 
mammalian tissues like human muscles, sheep liver, and ox 
brain5^11. Their concentrations in human tissues, in heart 
and sk이etal muscles was higher than in liver and brain.

Here we report the synthesis of Fosfazinomycin B (1) from 
methyl methylhydrazinobenzyloxyphosphonoacetate (2)12 
which has carbon-phosphorus bond. N-Carbobenzyloxynitro- 
arginine (4) was prepared in 82% yield from protecting guano 
group and amino group of L-arginine (3) by treatment with 
nitric acid and carbobenzyloxychloride, successively. The pep
tide (5) was prepared by coupling of acetate (2) with 4 in 
the presence of ethyl chloroformate in 67% yi이d. F。동fazino- 
mycin B (1) was obtained by hydrogenation in 62% yi이d. 
In conclusion. Fosfazinomycin B (1), a new kind of phospho- 
rus compound was synthesized from methyl methylhydrazi- 
nobenzyloxyphosphonoacetate efficiently in 4 step오 in 24% 
overall yield.

Experimental

N-Carbobenzyloxynitroar9inine(4). To a 250 mZ th
ree neck round-bottomed flask. 12.5 g (0.057 m시) of nitroar
ginine12, 18.9 g (0.135 mol) of potassium carbonate 거nd 100 
ml of distilled water were added. With stirring at 0t, the 
solution was added with 8.54 m/ (0.06 mol) of benzyl chloro
formate was added carefully through a dropping funnel over 
30 minutes. After being stirred for 4 hours, the reaction mix
ture was washed with chloroform and ether successively, 
nd acidified with dilute HC1 solution. White oily organic layer 
was extracted with ethyl acetate, and the extract was dried 
over anhydrous magnesium sulf간e. After the solvent was 
removed by evaporation in vacuot the crude product was 
chromatographed on a silica gel column by 이uting wi버 ethyl 
acetate. The major compound eluted from the column wa당
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Scheme 1

crystallized in ethyl alcohol and water to gave a white crystal 
in 85% yi이d. mp. 133°C; 】H・NMR(CDC13)： 8 1.7 (m, 4H, - 
NHCH2CH2CH2CH-), 3.2 (m, 3H, -NHCH2CH2CH2CH-)t 5.1 
(s, 2H, -OCH2C6H5), 7.35 (s, 5H, -OCH2C6H5).; IR (KBr): 3500 
(Guano group), 1700 cm-1 (C —0).

Methyl N - Carbobenzyloxynitroarginylmethylhydra- 
zinobenzyloxyphosphonobenzyloxyacetate(5). In a
50 ml three neck round bottomed flask fitted with a dropping 
funnel 0.66 g (1.87 mmol) of N-Carbobenzyloxynitroarginine 
(4) in 3 m/ of tetrahydrofuran and 0.26 m/ of triethylamino 
were added under nitrogen. With stirring at Ot：, the solution 
was added with ethyl chloroformate (0.37 ml) through a drop
ping funnel. After the mixture was stirred for 30 minutes, 
it was added with 0.71 g (1.87 mmol) of methyl methylhydra- 
zinobenzyloxyphosphonobenzyloxyacetate(2) in 2.4 ml of te- 
trafhydrofuran and 0.26 ml of triethylamine slowly at 此, 

and stirred further for 12 hours at 5t. The reaction mixture 
was extracted with ethyl acetate and water successively. The 
extract was evaporated under vacuo to give a residue which 
was purfied by silica gel column chromatography. An oily 
product was obtained by eluting the column with ethyl ace
tate and n-hexane (3:2, v/v) in 67% yield.〔H-NMR (CDCI3): 
8 1.7 (m ,4H, -NHCH2CH2CH2CH-)f 2.87 (d, 3H, Jh-p=6 Hz, 
・NC旦3), 3.2 (m, 3H, -NHC旦2CH2CH2C旦-)3.8 (st 3H, -OCH3), 
4.6 (s, 2H, -CHOC旦2C6HQ, 5.0 (d, 2H,了 =8 Hz, -P(O)OClfcC6 
H5), 5.1 (s, 2H, -COOCH2C6H5), 5.5 (s, 1H, -CHCOOCH3)t Z35 
(s, 15H, -OCH2C6旦5).； IR (neat): 3500 (Guano group), 1760 
(amide), 1220 (P=O), 1020 cm"1 (P-O-C).

Fosfazinomycin B(l). In a 250 ml parr low pressure 
hydrogenation apparatus, 0.57 g (0.8 mmol) of methyl N-Car- 
bobenzyloxynitroarginylmethylhydrazinobenzyloxyphospho- 
nobenzyloxyacetate(5) in 20 m/ of methanol and 0.4 g of 5% 
palladium on charcoal were added. Hydrogenation was car
ried out with stirring at 15 psi of hydrogen pressure. After 
shaking for 4 hours at room temperature, 2.8 psi. of hydrogen 
pressure was comsumpted. After the mixture was filtered 
through Celite, the solvent was removed by evaporation in 
vacuo to give a yellow-green oil. The oil was chromatogra
phed on a silica gel column using ethyl acetate and n-hexane 
(5:2, v/v) as an eluent, to give a white crystal in 62% yi미d. 
m.p.: 149t3： 】H・NMR (D2O): 5 1.7 (m, 4H, -NHCHK旦2C旦2 
CH-), 2.87 (d, 3H, Jh—p=6 Hz, -NC旦3), 3.2 (m, 3H, -NHCH2 

CH2CH2CH2CH-), 3.8 (s, 3H, -OCH3), 5.35 (s, 1H, -CHCOOCH3).; 
IR (neat): 3600 (OH), 1770 (C = O), 1200 (P=O), 980 cm-1 
(P-O-C).
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