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SYNTHESES OF FLUOPSINS

Sir:
In a recent report we described the isola-

tion and structural elucidation of new anti-
bacterial substances, fluopsins C and F1}.
This communication reports the syntheses
of fluopsin F and its analogous compounds.

A solution of 2.3 g of potassium dithio-
formate in 20ml of methanol was added
dropwise to a solution of 835mg of N-

methylhydroxylamine hydrochloride in 10 ml

of methanol and 10 ml of chloroform. Dur-
ing the reaction 4 N hydrochloric acid was

also added to keep the mixture acidic.
After stirring for 10 minutes, nitrogen was

bubbled into the solution to remove hydro-
gen sulfide. To the resulting solution with-
out isolation of fluopsin (N-methyl-N-thio-

formylhydroxylamine) was added 120 ml of

chloroform and 1.5 g of nickel sulfate hepta-

hydrate dissolved in 20 ml of water. After
the mixture was shaken for 5 minutes, the

chloroform layer was separated, washed,
and dried. Evaporation of the solvent

afforded 504 mg of red purple crystals, which
were crystallized from ethanol to give 418mg

of needles. Its infrared and NMR spectra
were identical with those of authentic fluo-

p

sin Nx).

Fuopsin, 20.9 mmol in 1.25 liter of chloro-
form, and ferric chloride hexahydrate, 20.7 g
in 0.5 liter of water, were shaken vigorously
for 5 minutes. The aqueous layer, which
was acidic and purple blue, was extracted
with chloroform. After the resulting aque-

ous layer was diluted with 0.5 liter of water
and neutralized with saturated aqueous
sodium bicarbonate under ice-cooling, the
blue-colored material was extracted with

chloroform (200x3 and 150x4ml). The chlo-

roform extract (1.2 liter) was washed with

small amount of water and evaporated to

Table 1.

F lu op s in s F o r m u la e *

D ec o m -

p o s it io n
p o in t
(-C )

C o lo r i n K B r (c m " 1) R e a g e n t s

F lu o p s in A C2tLNOSAg - H 2O > 3 0 0 - g ra y 1 5 5 4, 1 3 8 0,  1 1 5 0, 9 2 7, 8 7 1 , 5 7 6 A g N O ,

//   C Q H 8N aO aS aC u 1 8 2 - d a rk
b r o w n

w h ite

1 5 8 0, 1 4 5 8, 1 1 5 2, 1 0 9 0, 9 0 8 ,
8,  8 7 5, 6 8 3

1 5 7 6, 1 5 6 8, 1 1 5 9, 1 0 1 6, 1 0 0 3 ,
9 2 8,  8 8 7, 5 9 7

C u S O 4 - 5 H 2O

C A C 4H 8N 2O 2S 2C a > 3 0 0 - C a (O H ) 2

C D C 4H 8N 2O 2S 2C d > 3 0 0 - w h ite 1 5 6 0, 1 3 5 6, 1 1 4 9, 1 1 1 0 , 9 2 8 ,
8 7 7,  8 6 6, 5 8 6

1 5 8 1, 1 1 4 2, 1 0 9 3 , 8 9 0 ,
8 2 8, 6 2 1

C d (O A c ) 2 -2 H 2O

C O C 6H 12N 3O 3S 3C o > 3 0 0 - b la c k C o C l2 - 6 H 2O

C R C 6H 12N 3O 3S 3C r > 3 0 0 - gr e e n is h
b la c k

1 5 9 5, 1 1 4 4,  9 0 0, 8 8 6, 6 4 4 C r C l3 - 6H 2O

n   F C 6H 12N 3O 3S 3F e * * 2 1 8 - d a r k

p u r p le

1 5 6 1, 1 4 5 6, 1 1 5 5, 9 1 6 , 8 9 3 ,
8 6 8,  6 1 0, 6 0 1

F e C l , - 6 H 20

H C H 8N 2O 2S 2H g > 3 0 0 - y ello w 1 5 9 5, 1 4 4 5 , 1 1 4 2 , 9 0 4 , 8 6 8 , 5 4 8 H g C L

N C 4H 8N 2O 2S 2N i 2 1 2 - p u r p le

r ed

1 5 9 2,  1 4 4 2, 1 1 5 3 , 9 0 4 ,
8 1 0,  6 9 8, 6 4 3

N iS O 4 .7 H 2O

//   p C 6H 12N 3O 3S 3P t > 3 0 0 - b r o w n 1 5 8 5, 1 4 4 5, 1 1 2 8, 8 8 5, 8 7 5, 6 5 5 H2PtCL - 6 H 2O

P D C 4H 8N 2O 2S 2P d > 3 0 0 - d a rk
b ro w n

1 5 9 3,  1 4 4 0, 1 1 3 3 , 9 0 1 , 8 9 3 ,
6 8 5, 6 3 2

P d C U

H C 6H 12N 3O 3S 3R h > 3 0 0 - o r a n g e 1 5 9 0,  1 4 2 5, 1 1 2 6, 9 0 7, 8 7 1 , 6 5 9 RhCl, - 3 H 20

n   S C oB L N O S S n C l 1 7 3 - p a le

y ello w

1 5 8 7 , 1 4 4 3, 1 1 4 6, 9 0 6, 8 8 2,
8 3 7 , 6 1 6

S n C l 2 - 2 H 20

//   Z C 4H 8N 2O 2S 2Z n > 3 0 0 - c o lo r le ss 1 5 6 5, 1 4 5 0, 1 1 4 6, 9 1 8, 8 8 0,
8 5 4, 6 0 5

Z n (O A c ) 2 .2 H 2O

* All the fluopsins except fluopsins C, F and N are insoluble in ordinary solvents and can not be recrystal-
lized. These formulae, although they have not given satisfactory analytical values, are estimated on the
basis of their elementary analyses and infrared spectra which show no v0H except fluopsin A.

** In the previous paper13 we made an error in analytical value of Fe. By atomic absorption analysis, 20%
of Fe were found. The calculated value is 17.1 %.
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give a dark purple residue, which was

treated with acetonitrile and insoluble mate-
rial was removed by filtration. The filtrate
was stood overnight after chloroform was
added. Thus 1.12g of dark purple prisms,
fluopsin F, were obtained. Its infrared
spectrum was identical with that of the
fermentation product.
By the similar procedure more 12 fluopsin
complexes were prepared, the infrared ab-
sorptions and color of which were shown
in Table 1.
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