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I. SCOPE OF DOCUMENT AND SUtf1ARY OF MAJOR FINDINGS

A. CLASS IDENTIFICATIa4

Metallooenes are organometallic coord1nation compounds obtained as

cyclopentadienyl derivative. of a transition metal or llletal halide. The metal is.
bonded to the cyclopentad1enyl ring by electrons moving 1n orbitals that extend

above and below the plane of the ring ('If bond). There are three types of

metallocenes (Hawley, 1977; Johnson, 1973):

(a) Dicyclopentadienyl metals with the general formula (CSHs)2M,
where M 1s a transition lIetal,

(b) Dicyolopentadienyl llletal halides w1th the general formula
(CSH5)~Xl_3' where X is a halide, and

(c) Monocyclopentadienyl _tal compounds of the formula
C

S"sMRl_3,
where R is CO, NO, a halide, an alkyl, etc.

Structural formulu aasigned to the metallocenes by workers in the

field are varled and include the following t John.'lIIon , 1973):

[j-MfJ

8-; .M-EJ:. ... .

Because of their structures, the terms "sandwich compounds" and "half sandwich

compounds" have been applied to the metalloeenes.



B. CHEMICALS TO BE ADDRESSED

Individual protile~ h~ve been prepared for ferrocene and twd of its

derivatives, acetyl terrocene and ethyl ferrocene. These are the only metallo­

oenes whioh were identified to have an annual production in excess of 1000

pounds.

C. SUHHARY c~ BIOLOGICAL ACTIVITY

With th~ exception ot a single subchronic study of acetyl ferrocene,

toxicological information is available only tor ferrocene; however, this infor­

mation is limited and incomplete. Ferrocene is slightly to moderately toxic in

animals (rodent ora: LDSOs have generally been reported to be greater than

1000 mg/kg), and subchronic oral exposure has caused cirrhosi~ ot the liver and

testicular hypoplasia in dogs. The toxicity of terrocene in humans has not been

evaluated.

The single study of acetyl terrocene indicates that this compound is

more toxic than ferrocene when administered via oral or subcutaneous routes.

2



II. DATA FOR COItERClALLY lfiI'ORTANT CHEMICALS NOT INDIVIDUALLY PR<FILED

Other .etalloaene caapounds that are listed in t·he U.S. EPA TSCA list, are

apparently produced in .-all quantities and have potential ca.-ercia! applica­

tions. they are l~ated in Tables 1. 2. 3, and 4. Table 1 presents synonYJIIB, CAS

numbers, RTECS nUlllbers, and che:.1lical structures; Table 2 Hsts chemioal and

physical properties; Table 3 describes production volumes. uses, and manufac­

turing processes; and Table 4 lists the manuracturers.
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Table 1. Hetallocenes

.a

eo.pound and Synonyms

Chrc.ocene
Chroadu. dicyclopentadienyl
Dl-2,Q-oyclopentadlenylchrome

Cobaltocene
Dicyclopentadlenyloobalt

Ferrocene, butyl­
Butyl terraoene

rerrooene, 1,1'-dlbutyl­
1, 1'-Dlbutylrerracene

CAS NlDber

1271-24-5

1277-43-6

31904-29-7

127"-08-4

RTECS NWllber

000350000

Chemical Structure

G-cr-t)

G-co-{)

C5H5-Fe-C5H"-C,,H9

C"Hg-c5H,,-re-C5H,,-CqHg

Ferrocen., benzoyl- 1272-4"-2
Benzoyl terraoene
Phenyl ferrocenyl ketone

Ferrooene,(diaethylaaino)aethyl- 1271-86-9
(Dt.ethyla.1naaethyl) terracene

Ferrocene, forayl- 12093-10-6
rorayl ferracene

C5~-Fe-CSH4-COC6~

(CH3)2NCH2C5H,,-Fe-C5H5

CsH5-Fe-C5H,,-QCH



Table L Hetal10cenes (Cont'd)

ee.pound and SynonYJIs CAS H..-ber RTECS Number Chemical Structure

Ferrooene, pentyl- 1274-00-6 (normal) --- CSHS-Fe-CSH_-CsH11
Pentyl ferrocene 1277-58-3 (test)
byl ferrocene

Hatnluaocene dichloride 12116-66-4 --- (CSHS)2HfC12
8is(cyclopentadienyl)hafnium
diohloride

Nlckelooene 1271-28-9 QR6500000

~Nl-eDlcyolopent8dlenjOl nickel
Nickel biscyolopentadiene

Titanocene dichloride 1271-19-8 XR20SClt:lOO (CSHS)ZTiC12\.It Titaniu. terrocene
Dicyclopentadienyltitanlum

dichloride
TitaniUl, dichlorobls (eta,

5-2,4-cyclopentadien-l-yl)-

Zirconocene dichloride 1291-32-3 ZH7525000 (CSHS)2zrClz
Dlcyclopentadlenylzirconium
dichloride



Table 2. Hetallocenes: Chemical and Physical Prooertfp'l

Bc.lll"ll Hel tlnl
Potnt Point 'apor lIater SpecI ric Holecular

Ca.pound Desorlptlon I·C) I·c, r ...."aun Solublllt," Ornl I' lIelpt

l:lII-.-ocane Scarlet cr,atals --- 170-In --- --- --- '82. '9.
CoM I toeene Purple cr,.la18 --- 172-'n --- decOllp. --- '89.1]

'arrocene, but,l- Oranae cr,.tab --- --- --- --- --- 2'2. '5.
'errocene, '."-dlbut,l- Ora,.. cr,.ta.. --- --- --- --- --- 2911.25

'arroeene, benan,l- Dark red cr,stala --- 'OT-I08 --- --- --. Z'lO.,~

'arrocene, (dl.eth,l- ._r liquid 12'-128 >112 --- --- 1.28 2'J.1]
_looI.eth,i- 12.5 _ HI)

rarrocene, for-,l· --- --- --- --- -_. --- 21'.0'

'arroeene, pent,l-Clert) Liquid 10-90 .-- --- --- , .110 2'.i6.1T
IO.~ _ HI)

0', ..rnIU8OCen8 dichloride orr-white cr,stals --- --- --- --- --- ]19.59

Ilckelocene Dark Ireen cr,stals --- 171-17] --- INlol. --. ,1llI.,'
Tltanoeene dichloride lied cr,,,tala --- 28T-289 --- ap. sol. --. 2'9.00
Zirconocena dichloride Vhtte or,ste" --- .... -_. --- --- Z92.J2

edec~••d~..; Insol •• Insoluble; ap. aol •• sporlnal, soluble



Table J. Production Volumes, Uses, and Manufacturing Processes of Some Hetallocenes

...,

C.-pound

Ch~OCflne

CoIIIIl tooelM

' ..rocene. but,l.

' ..rooene, '.'·dlbut,l­

' ...rocene. benzo,l-

'errooene. (dl..th,l·
_11lO)..th,l-

' rocene, rorw,l-

' rocene, pent,l-

llarnl.-IM dlcllioride

II"'I~IM

Tltenooene dlchlorld.

%1_". dichloride

Productl on

1977: ) 0-1000 lb
(U.S. EPA, 1980)

lot ... Ihbl.

lot e.eneble

lot ...nebl.

1977: WIder 1000 IN
(U.S. Irl. 1980)

1977: under 1000 lb.
(U.S. Irl, 19110)

lot ..anabl.

1977: WIder 1000 IN
(U.S. irA, 1980)

1977: under 1000 lb.
(U.S. EPI, 11)80)

Ilot ••elhb1e

1977: 0 to 1000 Ib
([1.5. EPI. lCJllOI

1971: 0 to 1000 lb
(U.S. EPA. 19110)

Uses

Catal,sts; pol,.er.; ultrawlol.t .bsorbers
(.arlous patent Ilt.rature).

'ol,..,..hallon Inhlbllor or ol.rana up
to 200'C; DI.I.-llder reaction; eetal,.t;
p.lnt drier; ol,••n etrlpplnc a.ant
(Havl.,. 1977). Supplied In a,..,..lIc
.ol.ent. In bottl•• end .t..1 drues
(Havl.,. 19771.

Inte~lat. (••rloue patent Iiteratur.l

Intenaedlat. (.arloue patent Ilt.ratur.)

Intenaedl.t. (IIMII." 1977)

Int.~I.t~ (••rloue patent llt.rature)

Intenaedl.te (••rloue patent literature)

Intenaedl.t. (••rloue patent Iiter.ture)

lot ... lI.ble

Cat.l,st; .ntlknock a..nt ror ruel.;
c~pl.lln••••nt (Hevle,. 1971). SUpplied
In an Inert at~phera In bottles and steel
cont.lner. (".vl.,. 19171.

C8t.l,sts (Vles~. 1965).

lubber accelerator; co-ponent or a catal,~t

.,atee for pol,..rlaatlon or Yln,l ~.rs;
curine .Ient for v.ter-repellent eillcone
..terlals; asent for pl.tlna vlth alrconlqa
(H~vle" 19711.

...nuraeturlllA Proce....

III '1'081 c,a1opentecll_ lIOdlue .nd •
chr_lue ..n.

(2) '1'081 c,alopentadl_ potuelue .nd
CrlSClI2( 1l" ) I_.

0) Cr(0016 + 2C5"6~ Cr(C5~)2 • 600 • "2
(III.... 1965)

S_••••bf\.. but vlth co'-n _poWld.
lnet..d of chr_lue; .1110

2C5"6 • CoC12 ----. (C5~'2Co • 2HCI

(Vi 1965)

lot II.bl.

lot Il.bl.

lIot Il.bl.

Ilot •••n.ble

lIot •••n.bl.

lIot a.anabl.

.ot ...n.ble

s_ I.ner" _thode •• 1lO'-lloeelM.

,~ C ~MSBr, c,clapent.dlane lIOdlue,
or c,o~~nt.dl~ vlth tlt.nlue chlorides
(VI..e, 1965).

, .... ':5~~8r and zlroonlue chloride
(Vlese, 1965).



Table 4. Metallocenes: Manufacturers (U.S. EPA. 1980;
SRI Intern.tior..l. 1980; Ch... Sources - USA. 1980)

Compound Manufacturers

Chromocene Union Carbide (Bound Brook, HJ)
Boulder Scientific (Boulder, CO)

Cobaltocene Not available

Nickelocene

Titanocene dichloride

Zirconocene dichloride

Ferlocene, butyl-

Ferrocene, 1,"-dibutyl

Ferroeene, benzoyl­

Ferrocene,(dlmethylamino)methyl-

Ferrocene, formyl­

Ferrocene, pentyl­

Hafniumocene dichloride

Pressure Chemical Co. (Pittsburg, PA)

Boulder Scientific (Boulder, CO)

Boulder Scientific (Boulder, CO)
Arapahoe Cheaical (Boulder, CO)

Arapahoe Chemical (Boulder, CO)

Not available

Columbia Drs-nics (Columbia, SC)

Columbia Drs-nics (Columbia, SC)
Pressure Chemical (Pittsburg, PA)

Eastman Kodak (Rochester, NY)

C04umbia Drs-nics (Columbia, SC)

Boulder Scientific (Boulder, CO)

A



III. INFORMATION PROFILES

A. FERROCEtIE

1. Chemical Hue: Ferrocene

2. Chemical Structure:

3. Synonym!: bisCyclopentadienyliron
Di-2,_-cyclopentadien-l-yliron
Iron dicyclopentadienyl
Iron bis(cyclopentadiene)
FE55

4. Chemical Abstracts Service (CAS) Number: 102-54-5

5. Registry of Toxic effects of Chemical Substances (RTECS) Number:

1.10700000

6. Chemical an<1 Physical Properties:

Description:

Molecular Weight:

Bo111ng Point:

Melting Point:

Vapor Pressure:

Solubility:

Speclfic Gravity:

Stabi14.ty:

7. Production

orange crystalline solld with a mild
turpentine-llke odor

186.04

249·C

173·C

0.03 .. HI at -O·C

insoluble in water; soluble in alcohol
and ether

moderate flre hazard; incompatible with
oxidizing material (especially ammonium
perchlorate)

Data available trom the U.S. EPA (1980) reprdins producers of

ferrecene and pro<1uction Yolu.es are presented below:

Anderson DeYelo~ent Co. (Adrian, HI)
Manufacturer
1977 Production ot 0 to 1000 lb

Arapahoe Chea1oala, Inc. (Boulder, CO)
Manuracturer
Production not avallable



Henley and Co., Inc. (NYC, NY)
Importer
Production not available

As of 1964, none of the metalloeenes (eyclopentadienyl -etal com-

pounds) were produced comaercially because no large outlet had yet been round for

them (Viese, 1965l. Ferrocene is produced on a commercial scale at the present

time (Arapohoe, 1980a) ; however, the actual annual production levels are not

available. Based upon uses and various corporate sales data, current annual

production of ferrocene may be significantly less tllan 1 lIillion pounds (SRC

estimate) •

8. Use

Ferrocene is used as a SIIoke suppressent for rigid polyurethane

and rigid PVC (Arapahoe, 1980a). It is also used as an additive to fuel oils to

improve erficlency of combustion and eliminate smoke. as an antiknock agent, as a

catalyst, a5 an ingredient in coatings for II1ssiles and satellites, and high-

temperature lUbricants, as an intermediate for high-temperature polymers, as an

ultraviolet absorber (Hawley. 1917) , and 1n photomasks for integrated circuit

manufacture (Lawler, 1977) • A variety of patent l1terature suuests that

ferrocene derivatives are useful as hematinic agents.

9. Manufacturers and Distributors

SRI International (1980) lists the following manufacturers:

Pressure Chemical Co.
Syntex (Arapahoe Ch8lDical)

Pittsburg, PA
Boulder, CO

Data available from the U.S. EPA (1980) regarding producers of

ferrocene and production volumes are presented in Section 7.

In addition to the manufacturers, the distributors include

(Chemical Week: 1981 Buyers' Guide Issue, 1980; Chell. Sources - USA. 1980):

10



Aldrich Chem.
Apache Chao
Atomergie Chemetals
Bio-Cl1n1eal Lab.
Bodman Chem.
Boulder Sci.
Columbia Ors-nics
Chea. Procurement Lab.
Eastern Guardian Chemioal
Easbaan Kodak
Fisher ScL
lCN/I and I

10. Manufacturing Processes

Laohat Chem.
Metron Inc.
Parish Chem.
Ptaltz and Bauer
Polys01enoes
Pressure Ch....
Rel1able Chem.
Sipa Chem.
Spectrum Ch...ical
Strem Chemical
Tridom Chem.

The exaot commercial method of preparing ferracene is not avail-

able; however, ferracene can be conveniently prepared by a number of methods, all

of which involve reacting cyclopentadiene or its derivatives with iron or its

salts. Some of these methods are outlined below (Wiese, 1965; Hawley, 1977):

(1) 2C2!isHgBr + F8Cl2~ (CS~)2Fe + MsBr2 + McCl2

(2) 2CSH6 + F8Cl2 --.. (Csfls)2Fe + 2HCl

(J) 2CsflsHa + FeC12 --. (CsfIs)2Fe + 2NaCl

(4) treating cyclopentadiene with reduced iron in the presence
of certa1n metal oxides.

In the processes that use iran chloride, the reaction is carried

out in an organic solvent or non-aqueous medium. The terraoene tormed precipi-

tates 1n the solvent media and is collected by til teration , washed to remove

impurities, and dried (Johnson, 1973).

Ferrocene is supplied to consumers in glass bottles or tiber

drums (Hawley, 1977).

11. Impurities or Additives

Caamercially available terrocene is essentially tree or toreign

matter; it contains 0.2' max toluene insolubles and 0.41 .ax nonYolatile matter

(Arapahoe, 1979).

11



12. Occupational Exposure

•The National Occupational Hazard Survey does not provide an

estimate of the number ot workers who are potentially exposed to terrocene.

13. Control Tecl".nology and Work Practices

S~citic factors that ..y contribute to or prevent employee exp~­

sure to ferrocene were not round in the literature searched.

14. Biolosical Etrects

a. Animal Studies

(1) Acute Exposures

Ferrocene has been shown to be moderately to slightly

toxic depending on the species and route of administration (Table 5).

Ferrocene has been described as being non-irritating to

the rabbit eye or skin (Arapahoe, 1980b).

(2) Subchronic Exposures

Oral administration or 200 mg/kg terrocene tor 2 weeks

produced no fatalities in 6 animals (species not specified) (du Pont, 1955).

Gershbe1n ( 1980) undertook an oral and subcutaneous

study to discern possible stimulatory activity at terrocene on liver regenera­

tion in partially hepatectOlllized rats and on liver wei8ht in intact animals.

Diets containing 0.10 or 0.30J terrocene were ted to partially hepatectomized

Charles River rats, and 0.201 ferrocene was fed to intact male rats for a period

of 10 days. Results showed that there was neither enhanc_ent of liver regenera-

tion in the operated anill8ls nor inoreased liver weight in the intact aniuls.

Da11y SUbcutaneous injeotions at terrocene in peanut 011 tor a total overall

dosage of 240 or 255 q/kg body weight during 7 days also had no ettect, respec-

tively, on liver regeneration in partially hepatectomized rats or liver weight

increase in intact rats sacriticed 10 days after intitatlon of treataent.

12



Table 5. Acute Toxicity of Ferrocene

Routea Species Dose Response Reference
c.ag/kg)

oral rats 1320 LD50 Shell Chemical Co:, 1961

oral rats 1890 LOSO Arapahoe, 1980b

oral aice >1198 <830 LOSO Madlnaveltla, 1965

oral aice 1550 LOSO Shell Chemical Co., 1961

inhalation rats >150 1IB/..3 LOSO Arapahoe, 1980b
(::20 PPll)

i.p. rats 500 LOSO Institute of Chemical Biology, 1965

i.p. .ice 335 LD50 Institute of Chemical Biology, 1965-lAI
i.p. aice 500 Mueller, 1914LD50

i.v. aice 178 LOSO U.S. Army (no date)

ai• p• : intraperitoneal; i.v. = intravenous



Hepatic iron deposition was found histologically to be greater in the hepatecto­

•mized rats red ferrocene than in the intact animals or in the injected animals,

but no significant depression of body weight was noted following either the oral

doses or injections (Oershbein, 1980).

(3) Chronic Exposures

Mixed-breed dogs (3 males and 3 females) were admin-

Istered 3D, 100, or 300 mg ferrocenelkg body weight daily in gelatin capsules

(Yeary, 1969). At 12 weeks, 2 male and 2 female dogs were killed, while the

remaining male and felllale dog of each group reee!ved the compound for an

additional 4 months. Weight loss was observed in 1 male dog, and another dog

showed slgns of toxicity and was no longer treated. Signs of toxic effects,

noted at the tlme of autopsy or biopsy, included cirrhotic changes in the liver;

an errect on erythrocytes (decrease in packed cell volUlD8, hemoglobin, and

erythrocyte count); and testicular hypoplasia. Extensive accumulation of iron

occurred in the livers of pll dogsj in a single dog of each exposure group

maintained for 20 months post-treatment, there was no observed reduction in the

iron content. The authors suggested that the aromatic portion of ferroaene, and

not the iron overloading of the liver, was the cause of cirrhosis.

(~) Carcinogenicity

A subcutaneous injection of 5 as ferroaene into 20 mice

at weekly intervals for 28 weeks produced no tl.aors in 17 surviors up to 9 1I0nths

after the initiation of treatment (Haddon and Horning, 1960). In this study,

where the carcinogenicity of an iron dextran complex was assayed, terrocene was

used as one of the control agents.

'erroaene has been reported to be an equivooal t\Doro-

senie agent in rodents following 1ntera1.ttent 1ntruuacutar injection

(5175 JIg/leg) for. period of two years (Institute or Ch_1cai 8ioiDIY, 1969).



(5) Mutagenicity

Results ot .utagenioity testing ot terraeene in

Salmonella typh1murium have been reported to be equivocal (NTP, 1980); strains

TA98 , TA100, TA1535 and TA1537 were tested with and without metabolic activation.

Ferracene also has been scheduled tor mutagenicity

testing in Drosophila by the NTP (NTP, 1980).

(6) Teratogenicity

No information was found in the literature searched.

(7) Reproductive Eftects

In a study ot mixed-breed dogs, Yeary (1969) reported

testicular hypoplasia atter subchronic oral treat.ent with terracene (see sthe

Summary of B10logical Activity, Section III, C.)

(8) Other Relevant Information

Ferroeene has been evaluated as a hematinic agent in

animals. Following oral administration, terracene was almost completely

absorbed in the rat (Goldberg and Hartin, 1964; Hadinaveitia, 1965; Dratz.!l !!..,

1964), guinea pig, and mouse (Goldberg and Martin, 1964). After absorption,

f4!lrrocene first accumulated in the adipose tissue; this was tollowed by progres­

sive accumulation or the iron in the liver with depletion or the iron in the fat

(Dratz !i !!.., 1964; Goldberg and Martin, 1964). The adipose tissuft does not

appear to be a storage site tor ferracene in the guinea piS or the mouse

(Goidberg and Martin, 1964). The iran of terrocene waa excreted in the urine as

water-soluble iron in the rat, mouse, piS, and aan; only in the guinea pig was it

excreted as organic-soluble iran, indicating that terrocene was metabolized in

most species (Goldber'g and Martin, 1964). The availability or the iron in

terrocene to the hemopoietic system varied with the species and physiological

state or the animal (Dratz .!l !l., 1964; Goldberg and Martin, 1964). The use or



the iron in ferrocene was high in anemic animals, including man (Goldberg and
f

Hartin, 1964), and ferrocene could prevent anemia in dogs following repeated

venesections of 100 ml of blood a week for 20 weeks (Yeary, 1969).

b. Human Studies

(1) Pnarmacokinetics

No information was found in the literature searched.

(2) Health Effects

No information was found in the literature searched.

(3) Target Organ Toxicity

No information was found in the literature searched.

(4) Epidemiology

No information was found in the literature searched.

15. ongoing; Studies

A study of toxicity and metabolic disposition of ferrocene is in

progress in the laboratory of Hanzlik !1 !! at the University of Kansas (SSIE

Current Research, June 24, 1981).

16. Exposure Standards

The ACGIH (1981) recommends an 8-hour Tillie-Weighted Average (TWA)

Threshold ~1m1t Value (TLV) of 10 mg/m3 for occupational exposure to Ferrooene.

A Short-Term Exposure Limit (STEL) of 20 mg/m3 is also recommended.

17. Sources of Additional Relevant Information

No souroes of additional relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assesaaent ot

ferrooene as an occupational hazard was found in the literature searched.
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B. FERROCENE, ACETYL-

1. Chelllical MUle: 'errocene, acetyl-

2. Chemical Structure: C5Hs-Fe-CsH4COCH3
3. Syno-X!!: Acetylferrocene

(Acetylcyclopentadienyl)cyclopentadienyliron
Ferrocenyl methyl ketone

4. Chemical Abstract Service (CAS) Number: 1271-55-2

5. llesistry of Toxic Effects of Chemical Substances (RTECS) Number:

Not Listed

6. Chemical and Physical Properties:

Description:

Molecular Welsht:

BoHing Point:

Mel ting Point:

Vapor Pressure:

Solubility:

Specific Gravity:

Stability:

7. Production

orange crystalline solid

228.07

air-stable; combustible

Data available from the U.S. EPA (1980) regarding producers of

acetylrer~oene and production volumes are presented below:

Columbia Organic Chemicals (Columbia, Se)
Manufacturer
1977 Production: under 1000 Ibs.

Arapahoe Chemcals Inc. (Boulder, CO)
Manufacturer
1977 Production: 1-10 thousand lbs.

8. Use

Acetylferrocene is used IS a chemical Interllediate (Hawley,

1977)• Arapahoe Chemical, the primary c~erlcal producer, unuractures 1t for

11



captive use (U.S. EPA, 1980). Arapahoe Chemical Manufactures Grignard Reagents,
for captive use (SRI I~ternational, 1980).

9. Manufacturers and Distributors

Acetylferrocene is manufactured by Arapahoe Chemlcal and Columbia

Organic Chemical (~.S. EPA. 1980).

Distributors inclu1e (Chem. Sources - USA, 1980):

Aldrich Chem.
BodIIIan Chem.
Chem. Procurement Lab.
Eastman Kodak
Fairfield Chem.
Fisher Sci.
IOf/IC and IC
Marstan Chem.
PRC Research

10. Manufacturins Processes

Pfaltz and Bauer
Polysciences
Pressure Chem.
Parish Chem.
Reliable Chem.
Sipa Chem.
Strem Chem.
Tridom Cha.
TransWorld Chem.

Acetylferrocene can be manufactured as follows (Grahman and

Whiteman, 1958): ferrecene and acetic anhydride are heated to 65·C, treated with

85S phosphoric acid. maintained to 90·C for 10 minutes. and poured onto crushed

ice to give and aqueous mixture which neutralized with sodium carbonate and

filtered to yield crude acetylferrocene.

sublimation and recrystallization.

11. Impurities or Additives

Purification is accomplished by

No information was found in the literature searched.

12. OCcuapational Exposure

The National Occ~~pational Hazard Survey does not provide an

estimate of the nloBber or workers who are potentially exposed to acetylferrocene.

13. Control TechnololY and Work Practices

Specific factors that _y contribute to or prevent _polyee

exposure to acetylferrocene were not found in the literature ...rched.
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14. 810106ioa1 Effects

a. Animal Studies

( 1) Acute Exposures

No information was found in the literature searched.

(2) SUbchronic Exposures

Gershbeln (1980) undertook an oral and subcutaneous

study to discern possible stimulatory activity or acetylferrocene on liver

regeneration in partially hepatectomized rats and on liver weight 1!'l intact

animals. Diets containing O.10~ acetylferrocene were fed to " partially

hepatectomized Charles River rat3 and O.15J acetylferrocene was fed to 9 ~ntact

male rats for a period of 10 days. Results showed that there was no enhancement

of liver regeneration in the operated anill&ls, althoUSh wet and dry liver weight

to body weight ratios did increase in the intact rats. Twelve of 14 hepateco­

mized rats red a 0.02' diet died. Daily subcutaneous injections of ferrocene in

peanut oil for a total overall dosage of 12.7 or 11.0 mg/kg during 1 days had no

effect on, respectively, liver regeneration in 14 partially hepatectomized rats

or liver to body weight ratios in 11 intact rats sacri!'iced 10 days after

initiation of treatment. It should be noted, however, that injection of acetyl­

ferrocene into the hepatectomized rats vas ~uite toxic (5 of 14 rats survived).

No effect on body weight gain was elicited by either the oral or ~ubcutaneous

treatments.

(3) Chronic Exposures

No information was found in the literature aearched.

(4) ~arc1nopnicity

No information was found 1n the literature searched.

(5) Mut as en1ci t y

No information was (ound in the literature searched.
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(6) Teratogenicity

No information was found in the literature searched.

(7) Reproductive Effects

No information was round 1n the literature searched.

• (8) Other Relevant Information

No information was found in the literature searched.

b. Human Studies

(1) Pharmacokinetios

No information was found in the literature searched.

(2) Health Effects

No information was found in the literature searched.

(3) Target Organ Toxioity

No information was found 1n the literature searched.

(4) Epidemiology

No information was found in the literature searched.

15. Ongoing Stud1es

No current toxicological or environmental studies of acetyl­

ferrocene were found.

16. Exposure Standards

No recommended or promulgated occupational exposure stnadards for

acetylferrocene were found.

17. Sources of Additional Helevant Information

No sources oa additional relevant information were identified.

18. Other Pertinent Data

No other information that would aid in the assessment of acetyl­

ferrocene as an occupational hazard was found in the literature searohed.
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combustible

C. FERROCENE, ETHYL-

1. Chemical Name: Ferrocene, ethyl-

2. Chemical Structure: CSHS-Fe-CSHJt-CH2CH3

3. SV90ny!!s: EthyHerrocene

4. Chemical Abstract Servioe (CAS) Number: 1273-89-3

S. Relistry of Toxic Effects of Chemical Substances (RTECS) Number:

Not listed

6. Chemical and Physical Properties:

Description: orange solid

Moleoular Weight: 214.09

Boi11ng Point:

Melting Point:

Vapor PresSl.lre:

Solubility:

Speciric GraVity

Stability:

7. Production

Data available trom the U.S. EPA (1980) regarding producers or

e~hylrerrooene and production volumes are presented below:

Arapahoe Chemicals, Inc. (Boulder, CO)
Manuracturer - Not Distributed
1977 Production: 1-10 thousand lbs.

8. Use

Arapahoe Ch_ical IIIllnufacturers Grisnard Reagents fo!' captive use

(SRI International, 1980).

9. Manufacturers and Distributors

Ethylferrocene is unuractl.lred by Arapahoe Ch_ical (U.S. EPA,

1980)

21



10. Manufaoturina Prooesses

No information was found in the literature searched.

11. Impurities or Additives

No information was found in the literature searched.

12. Occupational Exposure

The National Occupational Hazard Survey does not provide an

estimate of the number of workers who are potentially exposed to ethylferrocene.

13. Control Technology and Work Practices

Specific factors that may contribute to or prevent employee expo­

sure to ethylferrocene were not found in the literature searched.

14. Biololioal Effects

No information regarding the biological efrects of ethylferrocene

was found in the literature searohed.

15. Qngoina Studies

No current toxioological or environmental studies of ethyl­

ferrocene were found.

16. Exposure Standards

No recommended or promulgated occupational exposure standards for

etnylferracene were found.

17. Sources or Additional Relevant Information

No souroes of additional relevant information were identified.

18. Other Pertinent Data

No other intormation that vould aid in the assesaaent ot ethyl­

ferracene as an occupational hazard was found in the literature searched.
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APPENDIX 1

The following list includes all or the .eta11oeenes considered tor possible
individual profiles. The .etallocenea in this list were taken tree the U.S. EPA
TSCA list and the U.S. EPA (1980).

CAS No.

ChrOlD~~ene

Cobaltoeene
Ferrocene
Ferroeene, acetyl­
Ferroeene, benzoy1­
Ferroeene, butyl­
Ferrocene, 1,1'-dibutyl-
Ferrocene, (dimethylamino)methyl)­
Ferroeene, ethyl-
Ferroeene, formyl-
Ferroeene, pentyl-

Hafnluaocene dlc~lorlde

Niekelocene
Titanocene dichloride
Zlreonocene dichloride

23

1271-24-5
1277...113-6
102-54-5

1271-55-2
1272-44-2

31904-29-7
1274-O8-~

1271-86-9
1273-89-8

12093-10-6
1274-00-6

12116-66...11
1271-28-9
1271-19-8
1291-32-3
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