
Ferrocene Derivatives 

-4s part of an in\.estigation dealing with the 
preparation of ferrocene analogues of pharmacologi- 
cally active substances, WP ham prepared ferro- 
cene derivatircs related t o  amphetnmiiie and di- 
phenylhydantoin. 

The amphetamine analogue \\'as prepared hy 
condelisation of ferrocenecarboxyaldehyde' with 
nitroethane, followed by reduction of the crude 
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condensation product with lithium aluminum hy- 
dride to give 2-aininopropylferrocene (I). The 
intermediate nitroolefin was very heat-sensitive, 
being thereby converted to a tar. 

Ferroceuecarbosyaldehyde was converted to 5- 
ferrocenylhydantoin (11) on heating with ammo- 
nium carbonate and potassium cyanide under pres- 
sure. Attempts to convert benzoylferrocene2 to the 
corresponding hydantoin (as a more exact analogue 
of diphenylhydantoin) under the same ronditions 
were unsuccessful. 

Compound I sho~ved very weak anorexic and 
central nervous system stimulant activity; com- 
pound I1 showed virtually no central nervous system 
depressant activity in mice. 

l~SI 'I .~ItIMENT.1L 

2-Amino-1-ferrocenylpTopane hydrobromide (I). .4 solution 
containing 10.2 g. (0.05 mole) of ferrocenecarboxaldehyde, 
11.25 g. (0.15 mole) of nitroethane, and 7 g. of ammonium 
acetate in 50 ml. of acetic acid was rrxfluxed for 2 hr. The 
solution was then riilutcd with ice wat,er and extracted with 
ether. Thc cthercd rxtrnct was dried and concentrated to  
give 10.7 g. (79y0) of l-frrroccnyl-2-nit~roproprn~~ as a dark 
purple oil. .in et>hereal solution of 6.8 g. (0.025 mole) of 1- 
ferrocenyl-2-nitropropenc was added to a suspcnsion of 6 
g. of lithium aluininuni hydridc in Pthw. Thc rtwilt,ing ycllow 
mixture was re f lusd  for 5 hr. 2nd t h m  t,rcvited with :10 r n l .  of 
water. The suspension wus filt,rrcd and t,hp filtratcx was con- 
centrated t,o give n dark oil wl~icli crystal1izc:d to a srmisolitl 
on standing. .ittempts to  purify tho frer base by rvcryst,al- 
lization werc unsuccessful. The hydrobromide sxlt \vas pre- 
pared and recrystnllizrd from methanol-thy1 rtcct;ttc!-cther, 
n1.p. 198-200" drc. 
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11anl. C:ilcd. for C13HLsNBrFe: C, 48.18; €1, 5.60. Foiirld: 
C, 48.21, 48.22; H, 5.78, 6.00. 

6-Ferrocenylhydnntoilz (11). A mixture of 4.28 g. (0.02 
i t iok)  of ferrocen?lcarbosaldehyde', 2.09 g. (0.03 molt.) of 
pot;tssiiini cyanide, and 5 . i6  g. (0.06 mole) of ammoniiini 
carlionatc in 507; ethanol was heated at I 10" for 20 hr. in a 
prfwurc hot,ljlc. . I t  the end of this pr,riod more cyanide (O.O:{ 
mole) and carbonate (0.06 mole) were added and heating 
continued for 48 hr. A dark yellow solid separated and \vas 
filtcmxl. Itecrj-stallization from ethanol yielded 3.3 g. (58$;,) 
of .~-ferrocc,n).lh).d3ntoin, n1.p. 250-252'. 

.-Inn/. Calcd. for C13H12N?02Fe: C, 54.96; H, 4.20; S, 9.8.5. 
Found: C, 54.60, 54.68; H, 4.69, 4.68; N,  9.81. 
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The reaction of vicinal dihalides with trialkyl 
phosphites has been reported to proceed via the 
normal Arbuzov Reaction to yield the corre- 
sponding mono- and diphosphonates.1v2apb The for- 
mation of an olefin, as the major product, has been 
reported only in cases involving polyhalogenated 
 compound^.^,^ 

We have found that a vicinal dihalide, where one 
or both of the halogens is contiguous to a carbonyl 
function, is converted smoothly and in good yield, 
with one mole equivalent of trialkyl phosphite, t o  
the olefin. 

R CH-CH-R' + Mol (R0)sP + R CH = CH R' 
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Attempts a t  debromination in the usual manner 
led t'o: a) reduction of the double bond vhen zinc 
was employed; b) tars when sodium iodide was 
used. 

With two or more moles of trialkyl phosphite, the 
diphosphonate I11 is formed 
- ___ 
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