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iﬁhiﬁgtéh{ti;c. 70460 : n0gy,

. Subject:  TSCA Section 8 (e) Submission on Acety! Ferrocene
EPA Docume: ! Control Number REHQ-1285-0578

e Dear St

- _In response to your request of January 16, 1986, we are hereby submitting
complete copies of the final reports from al) of the acute in vivo studies of
acetyl ferrocene that formed the basis for the company’'s submission under
Section 8 (&) of the Yoxic Substances Control Act. Final reports on the acute

. .dermal and oral toxicity of acetyl ferrocene, as well as eye irritation

- studies are being provided. These studies outline the experimental procedures
and results of all Syntex testing of acety! ferrocene. Where
histopathological examinations were concucted, these results are also arovided.

We have roviewed these reports and have concluded that we have no present
interest in asserting a confidentiality claim as to these reports.

In our previous submission, we hypothesized that the absence of any
reported adverse health effects among employees might suggest that there may
be important differences in sensitivities betweer humans and animals. In the
next few months, we are planning to initialte one additional acetyl ferrocene
test in a higher animal species, such as a dog or monkey. Any additional
pertinent test results will be transmitted to the Agency.

Should you have further questions on this subject, please do not hesitate
to contact us. We will, of course, keep you informed if any additional
developments arise.

Very truly yours,

Flao v x 0.

Dennis Paustenbach

Chairperson

Toxic Risk Evaluation Committee

wp/0160e 41
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OISTRIBUTION

Study File
8r. %. Leung

0558s/2018




F IIIM. REPORT

o "_ﬁj"*'g:m AL Toxtcnv OF_RS-96526-000 (ACETYL FERROCENE)

WHEN YESTED ON THE RAT

- &

Duane H W'l ve .y, Ph.D.

Director, Tochology

Diplomate, A.B.T.

Institute of Toxicologic Sciences
Oepartment of Toxicology

VYeterinary Pathologist: Leonard 0. Shott, D.V.M., Ph.D.

Director, Pathology
ODiplomate, A.C.V.P,

e B A Rt ol T o e W o D
TR T T OSICT RULE UT TUATLUTUY L L TENCEY

Department of Pathology

30 October 1985

Lite
etion Date: 13 November 1985

Date of Report: 7 February 1986

SYNTEX RESEARCH
Institute of Toxicologic Sciences
3401 Hillview Avenue, Palo Alto, California
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~In a previous study, all rats given single oral doses of

.50 mg/kg or more of RS-96526-000, hersafter referred to
- &8 acetyl  ferrocene, Jied. The present studv as to
- . extend the dose range dowmward to § mg/kg.

- CHEMICAU NAME:  RS-96526-000 « Acetyl Ferrocene
———— DATA_REYENTION: — The raw data and report for this study are maintained in
o . Syntex Research Archives located at 3401 Hillview Avenue,
Palo Alto, California.- :

PROCEDURE : ,'AH procedures were conducted according to the Standard
' ~_Operating Procedures for the Institute of Toxicologic
Sciences, Syntex Research. e :

 SUMMARY

S The atute oral tox'ic‘ity of acetyl ferrocene {RS-96526-000) was studied
using the rat as the test system. Three groups each composed of S male and
S female rats were used. They were given doses of 0 (untreated control,,
S, or SO mg/kg of acriyl ferrocene. The rats were ohserved far tigne of

toxicosis for 2 weeks after dosing.

None of the rats in the control group died during the observation period

- and all animals in this group appeared normal. AV of the female rats
qiven 5 mg/kg of acetyl ferrocene were dead by the second day after
dosing. None of ihe male rats given this dose died. The animals in these
grcups had non-specific signs of toxicosis. These included rough coat,
decreased activity, increased and/or labored respiration and wasting. The
males appeared to have recovered by 6 days after dosing and all apreared
normal at the end of the 2-wrek observation period.

0558572018




EPORT 841-R-85-96526-000-PO-TxE
SURMARY {continued)

A1l of the females and 4/5 of the males given the 50 mg/kg dose of acetyl
ferrocene died. Signs of toxicosis for animals in these groups were
similar to those for the animals in the low-dose group, but also included
gecreased  hody temperature, diarrhea, nasai discharge, kyphosis,

salivation, and urogenital staining.

Cross pathological examinations were carried cut on 2 male and § female
rats that died. These animals were diagnosed as having pneumonopathy.
Some of these animals also had dark discoloration of the liver.

Conclusions

The acutely toxic oral dose of acety! ferrocene for female rats is less
than < mg/kg. For the male rat the acutely toxic dose is between 5 and

50 mg/kg.
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“Duane W.~ Wﬂhsy. mo.

_ Director, Toxicology

7 Study Director '
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Director, Pathnlogy
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Vice President, Sy
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REPORT 841-R-85-96526-000-PO-TXE

- EXPERIMENTAL -PROCEDURES AND RESULTS

Yest Article Formulations

The RS-96525 (Lot #187-120) was released for use in this study by the
Institute of QOrganic Chemistry, Syntex Research, Palo Alte, California.
0.125 grams of RS-96526 was mixed with 24.9 ml of Mazola corn oil so that a
concentration of 5.0 mg/ml was attained. Mixing was done with a Polytron
homogenizer for approximately 20 seconds. A summary of analytical results
will be maintained on file with the E~vironmental Health and Safety group

rather than being presented in this report.
Animals

The rat was selected because of its small size and because it is one of the
species recommended for the evaluation of acute toxicity. Sprague-Dawley
derived rats (C2) purchased from Charles River Breeding Laboratories, Inc.,
Partage, Michigan were received on 23 Qctober 1985. Age and weight were
not specified but a random sample of rats weighed between 139 and 149 g

upon receipt.

After receipt at Syntex, the rats were individually housed in stainless
steel cages with wire-mesh fronts and Sottoms. The rats were transferred
into clean cages biweekly and maintained in an environmentally controlled
room. food (Purina Certified Rodent Chow®) and water were available to
the animais ad libitum except for an cvernight period of food deprivation
befare dosing. Food was withheld for a further 2 hours (approximately)

postdosing.

The raty were acclimatized to laboratory conditions for 1 week before the
start of the study. Only those animals considered to be in satisfactory
heal*h were used. fach animal was individually didentified by using a
standard ear punch code. The animal number and the study numbe were used

te identify the card attached to each animal's cage.

0558s/7014




btud on predose indivfdnﬂ aniaﬂ budy weighu was as follows:

- Concentration of
RS-96526 {wmg/ml)

T £ B
5.0

¥ (100 series)
-2 {200 series) -
3 (‘Gﬂ series)

The t!!t fom\ation was administered as a single dose using a metal rodent
é:iéi\;i—, ————————— intubator.  The day -of —administration - of the test formulation was
*"’*ﬁ'*""*””’ “considered study day 1. The oral route was selected to evaluate effects
S uhith would occur if the test compound was accidentally ingested.

- gbs 3 rvat 'igns

Each animal received a single dose and was observed for 14 days. Clinical
- observations were recorded daily. Body weights were recorded on stud) days

.. P N S L S VU

v u“—vr—vvﬂ“w—u—ImrTT LRt vimtre—smvr”*'*""‘"*”* T

At th’e end of a V4-day postdose observation period, all surviving animals
were cuthanatized and discarded.

~RESULYS -
The nature and incidence of clinical observations, observations for

individual animals, and body weights are presented in the In-Life Tables 1
through 3.
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~ REPORY B41-R-85-96526-000-PO-TXE

- EXPERIMENTAL PROCEDURES AND RESULTS {continued)

All animals in group ! remained normal throughout the study.

The females in group 2 Mad the followina clinical observations: closed
eyes, irmactivity, increased and labsred respiration, rough coat and
emaciaticn.  AlY group 2 Females were found dead on day 3. Rough cocat was
the only clinical observation noted in group 2 mates; all group 2 males

survived to day 15,

The animals in group 3 had the foilowing clinizal observations. closed
eyes, inactivity, increased and Tadbered respiration, unthriftiness, rough
coat, emaciation, hypothermia, urogential stain, diarrhea, kyphosis,
tistlessmess, brown, black and/or red nasal discharge and salivatien. A1l

females in group 3 were found dead by study day 4.

Four out of S males in group 3 were found dead by study day 8. Animal #1107
exhibited urogenital staining on study day 2 and was normal the remainder
of the study.

Due to the increased mortaiity in groups 2 and 3 body weights could not be

compared.

Signs of ‘toxicity were noted in all t-eated groups. Females were more

sensitive to RS-96526.

SUBMITTED ANO REPORTEQ BY:

C:;RXLJ. é&-?ﬁiiﬂgtpj Jda
Calvin Harris, 8.5.C
toxicology Binlogist
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0 022 PAGE 02.00

REPORT 8341-R-85-96528-000-P0-TXE

TABLE 3
BODY WEIGHTS (G) FOR RATS GIVEN A ,
" SINGLE ORAL DOSE OF ACETYL FERROUENE
FOLLOWED BY A TWO WEEK OF SRVATION PERIOD
ANIMAL STUDY WEEK
ID 1

2 3
GROUP 2 M S MG/K? ACETYL FERROCENE
‘ 243 & 310

-y

3

MEAN 138 281 295
STO 13 18 15
GRQUP 2 F: 5 MG/KG ACETYL FERROCENE
g200 182 o o
292 133 D o}
0204 1s2 D 8]
¢2a8 173 D D
c208 182 D D
N L3 Q Q
MEAN 152 NA NA
STD 18 x x

©- ANIMAL DECEASED / REMOVED FROM STUDY
%- SAMPLE SIZE TOQ SMALL TQ CALCULATE §:D

TABRIO1/TABRBO2



7 ‘REMOVED FROM STUDY
700 GMLL Y0 CALOULATE S1o

TABRIO1/TABRBO2
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REPORT 841-R-85-96526-000-PO-TXE

PATHOLOGY TABLE
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xicologic Sciences o

nts of Toxicology and Pathalogy
Hyiew we, Palo Alto, California

ACUTE “ORAL  TOXICITY OF  RS-96256-000 (ACETYL
- FERROCENE) WHEN TESTED OM THE RAT. ,, |

r.00m

- In_a: previous study, all rats given single oral
~ doses of 50 mg/kg or more of RS-96526-000 hereafter
" referred to as acetyl ferrocene, died. The present
study is. to extend the dose range downward to

 Smfe.

Unless otherwise stated, all procedures will be
done according to Standard Operating Procedures for
the Institute of Toxicologic Sciences.

Test Articles

1. The acetyl ferrocene will be released for use by the Institute of
_Organic Chemistry (10C), Syntex FResearch. A summary of their
. analytical results will be included with the report of this study.

On receipt, the test article will be stored at 4 degrees C. The
elapsed time between release of article by IOC and testing in ITS
shall not excced 90 days. If the elapsed time should exceed 90
days an aliquot of the test article will be returned to I0C  for
reanalysis.

The test article will be mixed with vegetable oil just before
dosine . Susnand. 0 138 emome  .f . scetyl - Terrocene in 289 W OF

vegetabie ofl. Nix for at least 30 seconds using a Polytron
homogent zer.

8. Animaly

1. Healthy animals, not subject to any previous experimental
pror.eduns. will de used.

Obtain enough rats so that 15 males and 15 females will be
availadble for this study.

Strain: (C0) Sprague Dawley Derived
Source: Charles River, Kingston, NY, or Portage, MI
Age: Not specified .Young Adult)
Weight: Not specified (Young Adult)




PROTOCOL 841-R-85-96256-000-PO-TXE

10038 S

Page 2

8. Animals (continued)

3.

Upon receipt the rats will be placed into individual cages and held
for an acclimatization period of approximately 1 week.

Food (Purina Certified Rodent Chow )} and water will be available ad
1ib except fer an overnight period of food deprivation befcre
dosing. No materials are anticipated to be present in the food or
water which would interfere with the purpose or conduct of this
study.

Following random assignment to the study each rat is to be
individually identified using a standard ear punch code, or with
indelible ink. The method used is to be documented.

The animals will be inspected during the acclimztization period.
Any animal exhibiting unusual behavior, significant change in
condition of the fur, color of the skin, scratching, loud or
irregular breathing, unusual discharges from orifices, unusual
condition of urine or stool, changes in food or water cornsumption,
or wounds caused by fights will not be used for the study.

Test Procedures

¥.

Assign the rats to 3 groups as shown below.

Dose af
Group* Compound mq/k Formulation

(100 series) untreated control
(229 series) acetyl ferrocene 5.0 0.1 ml/100qg
{300 series) acatyl t~rrocene 50.0 1.0 m1/100g

Groups composed of 5 males and § females

Remove food from animals overright before dosing. Do not replace
food until approximately 2 hours after dosing.

Route - single oral dose (stomach tube). The maximum volume of
aqueous solution that can be given in one dose should not exceed 2
m1/100 g hody weight. For nonaqueous liquids and suspensions, the
volume should not exceed 1 ml1/100 g body weight. When possible,
variability in test volume should he minimized.

Duration - single dose followed by a 2 week observation period.




“examination d be made at least once each
rvations  should include changes in the skin and
S membranes, and alsc respiratory, circulatory, :
nervous system, and somatomotor activity and
“Particular ~attention should be directed to
tremors, = convulsions, salivation, diarrhea,
--and__coma. A1l toxicological -and pharmacological -
- recorded including time of onset, intensity and
time of death should be recorded as precisely as
idual - weights of animals should be determined
the . test - substance s administered, weekly
d at study terminatfon. At the end of the test,
nimals are to be submitted for necropsy.

~ 2. Animals found dead or killed for cause are to be submitted to the
" Department of Pathology. ~Attempt to obtain blood and urine samples
~ from animals to be killed for cause. ~

‘If any deaths or if no deaths are observed, the need for additional
“testing will be discussed with Envirgmgqp] Health and Safety.

AC1inical Patholot

- ,',iter,l\'mir,ri,ﬂ‘ blood sinhhsfor ,,henatology and chemistry will be taken from
o the surviving animals in each group. Urine samples will be collected
duc-ing the week rrpr‘lor to Vsrcheduled sacrifice. \

Perform the f,ollwﬁm analyses:

1. Hematology
a) hemoglobin
) hemToer T
total leukocyte count
1) differential leukocyte count
total erythrocyte count
mean corpuscular volume (NCV)
- mean corpuscular hemoglobin (NCH)
mean corpuscular hemoglobin concentration (MCHC)
platelet count .

Plasma or Serum Chemistry (Perform in the following order as sample
permits)

total bilirubin

urea nitrogen

glutamic oxalacetic transaminase (GOT/AST)
glutamic pyruvic transaminase (GPT/ALT)
alkaline phosphatase

2OMY 2
[ e
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£. Clinical Pathology Studies {continued)

f) chloride

3) sodium

h) potassium

i) glucose

'} triglycerides
) cholesterol

) total protein

Urinalysis - Perform in the foilowing order as sample permits.

a) cotor

b) appearance

¢) glucose

d) protein

e) ketones

f) blood

g} bilirubin

h) wurobilinogen

i)} reaction (pH)

Jj) specific gravity

F. Pathclogy

The procedures to be used will include but not necessarily be
limited to the following.

1. Gross Pathology

a. Necropsy - Conduct a complete examination on each animal
that dies during or at termination of the study.

Tissue Preservation and Organ Weights - The following
tissues or organs from each animal are to be sampled and
preserved in neutral buffered 10X formalin. Organs
indicated with a (W) are to be weighed from animals
necropsied at times of scheduled sacrifice:

Altered Tissues: From any tissue/organ

Cardiovascular System: Aorta
Heart (W)




fiophayus' B
!ntestim ~ Large

s Cecum:

~Colon
- Rectum

‘gnggc rjlng System:

E {u’tistimr—;' Small

- Duodenum
Ileum

- Jejunum .

Liver (W)

- Pancreas - '
. Salivary Gland
_Stomach :

Adrenal Glands (W)
Parathyroid Glands
Pituitary Gland

Thyroid Gland (W)

~ Sone Marrow, Sternum

Lymph Node, Mandibular
Lymph Node, MNesenteric
Spleen (W)

Thymiz Gland

Auditory Seb:.eous Ciand
Lacrimal Gland
Skin, Abdowen

.__Bone. Femur

Bone, Spinal Column
Sone, Sternum
Skeletal Muscle

Brain (M)
s

Nerve, Sciatic
Spinal Cord
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F. Pathology (continued)

Reproductive System: Female
Mammary Gland

Ovaries (W)
Uterus (W)
vagina

Male
Mammary Gland
Epididymides
Prostate Gland/
Seminal Vesicles (W)

Tootes (W)
Respiratory System: Lung w/majcr bronchi
Trachea
Urinary System: Kidneys (W)

Urinary Bladder
2. Microscopic Pathology

a. MHistological examination shall include evaluation cof the
above listed tissues from all males and all females from
groups 1 and 3 that were necropsied at the end of the
treatment period.

b. The tissues to be examined histologically from the sther
groups and animals found dead or killed for cause will be
determined after necropsy.

¢. Tissues found at necropsy to be altered will be examined
histologically.

Results

Tabulation cof data and individual results will accompany each
report in sufficient detail to permit independent evaluation of
results, including summaries and tables that show, as appropriate,
the relationship of effects to time of dosing, sex etc.

Statistical Evaluation

Nu statistical evaluation will be required.
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JESTING FACILITY: Institute of Toxicologic Sciences
I ' Departments of Toxicology and Pathology
3401 Hillview Avenue, Palo Alto, California

SPONSUR_AND SYNTEX RESEARCH

PROTOCOL NUMBER: 841-R-85-96525-000-PO-TXE

REVISION NUMBER: One REVﬂSED

SEEREVISION . N0V - 1 ince

REVISION DATE: September 10, 1985

BURPQSE OF REVISION: The purpose of this revision is to correct the
compound number. It should be RS-96526-000.

REVISION:

Change 96256 to 96526 whereever it occurs.

APPROVED BY:

) ,
A ¢ e
E\»\w\u AERAAAN L 10 X%ﬂ %5
Duane W. Hallesy, Ph.D. \ Date i
Director, Toxicology
Study Director
Oiplomate, A.B.T.

Leonard 0. Shott~D.V.M., Ph.D. Dat

Director, Pathologyy
GipTomate, A.C.V.P.




» Toxicologie Sciences
01 ew Avenue, Palo Alto, Californta
Q6520 9

N 'Wr:};f{sas S

~ _The purpose of this revision i3 to remove

- ‘requirement for necropsy and clintcal pathology

s examinations. - Qeaths in groups 2 and 3 have

- - resulted in too small of group size for meaningful
- terminal procedyres. :

No animal beyond those already examined on and before 1 Novembar 1985
will be sumbitted for clinical (Section €) or anmatomic {Section F)
——examination. At the end of the observation period, all animals will be

--Sacrificed-and-discarded. — - - - oo oo T TREEETR

APPROVED BY:

es
Oirector, Toxic
Study Director

Uipiomate, A.B.T.

N

" Leonara D. tt, O.
Dirsctor, Pathology
Diplomate, A.C.V.P.
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The Environmeatal Wealth and Safety Growp has requested
t - we -carry out —safety evaluation studies on
RS-96526-000 (acetyl ferrocene). This study was part of
- the safety evaluation package. '
. "hc uv data and report for this study are maintained in
Syntex Research Archives located at 3401 Millview Avenue,
‘Palo Alto, Californta.

AV procedures ware conducted according to the Standard |
Operating Procedures for the Institute of Toxicologic
;dmu, Syntex Research.

~The acute dermal toxicity of RS-96526 (acety) ferrocene) was investigated
~ using the rat as the test system. An inftial study was done in which rats
_ were given single dermal doses of 2 g/kq applied under occluston to abraded
. skin.  The test sites were occluded for 24 hours after dosing. Three of
the four animals given this dose of compound died before the end of the
: observation perfod. The first animal died 2 days after dosing. Signs of
. tonicosis were rather mon-specific.

~ Because of the Nigh mortality for the growp given 2 g/kg. the study was
repeated with 2 additional groups each composed of 2 male and 2 female
rats. These animals ware given single dermal doses of 0.05 or 0.50 g/xg.
The experimental procedures were the same as those used for the 2 9/k9
Qroup. One male given 0.50 g/kg was found dead 3 days after dcsing. Signs
of toxicosis imcluded rough coat, hypothermia and fincreased respiratory
rate. One animal given 0.05 and one given 0.50 g/kg of RS-96526 had well
defined and very slight erythema, respectively, on the day after dosing.
A1l signs of {rritation were absent by 2 days after dosing.

AT A TR TR
Ay w s Y

U w




REPORT 832-R-85-96526-000~SK-TXE
SUNRARY (continyed) | -

Conclysions

The acutely lethal dermsl dose of RS-96526 (acetyl ferrocene) is between 50
and 500 mg/kg.

ComENT

No unforeseen circumstances were noted which would have affected the
quality or the integrity of the study.

APPRQVED 8Y:

NN
Duane W. Nallesy, Ph.D.
Oirector, Toxicology
Study Oirector
piplomate, A.B.T.

ay)y

Leonard 0. ShotY, 0.V.M., Ph.D.
Oirector, Pathology
piplomate, A.C.V.P.

Vice President, Syntex
ODirector, ITS
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syntex Re Pllo Mto. Californta. To facilitate
ut sitis. tin tist article was mixed with water.

,ﬂml us,;,,qf _RS=96526 (Lot M. -187-124). for this study was on 18 June -
71988, - The ast date of analysis: a3 noted on the test article container was

S o8 Febriary 1985, Final use of Lot Ne. 187-120 was on 17 September 1985.
. Leftover compound will be returned to the Institute of Organic Chemistry to
detormine 1f reamalysis is necessary. A summary of amalytical results will

~be maintained on file With the Environmental Nealth and smty Group rather
,—f;tmn bﬂm nnsenttd 4n this report. :

The rat was selected for this siudy because of its small size and because
it is one of the recommended rodent species for acute toxicity studies.
The rats used ((CD)Spnm-Mlu-«ﬂM) were purchased from Charles
River, Portage, NI and were specified to be young adults. The rats for
9Toup 2 were received at Syntex on 1S Nay 1985 and wetghed between 307 ]

—and 33 g for males and between 166 g and 178 g for females upon receipt.
The rats for groups 3 and 4 were recelved at Syntex on 3 July 1985 and
weighed between 184 g and 222 g for males and between 141 g and 161 g for

females upon receipt.

The rats were individually housed in stainless steel cages with wire mesh
fronts and bottoms. The trays under the cages were flushed with water
dafly. The rats were transferred into clean cages biweekly. Food (Purina
Certified Rodent Chow®) and water were available ad libitum.

YN
L ¥ LN
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gxggg;!gutng g!gggouags AND RESULTS (continued)

The rats were acclimatized for 34 days (group 2} and 76 days (groups 3 anrd
4) bdefore the start of the study. Following assignment to the study, each
rat was individually identified using a standard ear punch code. The study
number and the animal number were used to fdentify the cage in which the
animal was housed.

Treatment

The rats were assigned to 3 groups each composed of 2 males and 2 females.
Treatment employed was as follows:

Group/Animal 10 Compound Dose (q/kg)

2 (200 series) RS-96526
.3 (300 series) RS-96526
4 (400 series) RS-96526

The dermal route was selected to evaluate toxic changes from accidental
skin exposure. The back of each animal was clipped free of hair the day
before dosing. Just prior to applying the test substance, the skin was
abraded Uy making four epidermal incisions with a clean needle. Each
arimal received a single dose of the test formulation. The day of
application of the test material was considered to be the study day 1.

The test formulation was held in contact with the skin for a 24-hour
exposure period using a porous gauze dressing for group 2 and Hilltop
chambers for groups 3 and 4 which were secured in place with non-irritating
tape. All animals were fitted with collars to prevent ingestion of test
material during tne exposure period.

Following the 24-hcur exposure period the residual test substance was
removed and the back of each animal was washed with water to remove a1y
remaining test material.




Servations o the day after dosing were made one-half hour after
9031 test ubstance was washed from the test site. The rats were
datly and clinfcal signs Ancluding cbservations on the dosed area
16 datly for the remainder of the stuy. Boty weights and food

_ htakes were recorded weekly.

~

™ animals for growp 2 were dosed on 18 June 1985 and the final
o ﬂsn’rutioni were made on 2 July 198S. The ini-ili for groups 3 and 4 were
.. dosed on 17 September 1985 and the final cbservations were made on
1 October 1985, At the end o the 1a-day observation period, all surviving
K animals were euthamatized and discarded. Wo animals were necropsied.

The :Hni‘cal observations, body weight and food intake data are presented

in In-Life Tadles 1-4, risuctinly. for group 2 animals. -ody weight and
food intake dats are prosented 4n- iw-iite Tables IA and WA, respectively,

for groups 3 and 4 animals.

There were no signs of skin irritation on any anfmals. After unrapping,
all dosed areas of tha back were stained bright orange-yeliow (due to the
drug), which disappeared over time. No clintcal observations for redness
and swelling were recorded on the computer {f there were no signs of
redness or swelling present on the original manual entry data sheets.
Three animals were found dead: animals #200, #203, and #202 on study days
3. 4, and 11, respectively. Clinical odservations noted for animal #202
prior to death were: unthriftiness, wasting, rough coat, pallor,
inactivity, fincreased and labored respiration, cold body temperature,
urogenital stainirg, dehydration, ataxia and kyphosis.

0092s
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N i RESULTS (continued

Animal #2001 appeared clinically normal throughout the 14-day observation
period.

On study day 8, surviving anim}s had their backs clipped due to fast hair
growth amt the inability to see the skin.

Ove to the large mortality, body weights and food intakes could not be
compared.

Groups 3 and 4

The clinical observations for graups 3 and 4 animals are fully described
below. Because most animals remained normal for the majority of the study,
it was considered unnecessary to present clinical observation tables for
these groups. Four of 8 animals appeared clinically normal throughout the
14-day postdose observation period. Following the 24-hour exposure period,
the ouly signs of skin irritation observed were as follows: animals #302
and  #401 were scored for very slight and well-defined erythema,
respectively, on study day 2. These signs disappeared on study day 3, and
these animals rematned normal for the duration of the study. Animal #3017
was found dead on study day 4, after exhibiting rough coat, hypothermia,
and increased respiration on study day 3. Animal #400 exhibited alopecia
on the fore and hind 1imbs but this was considered unre'ated to drug
toxicity.
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Tvin Warris, 8.5
Toxtcology Biologist
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TABLE 3 A

B0DY WEIGMTS (G} FOR RATS GIVEN
A SINGLE DERMAL APPLICATION OF RS-98528
FOLLOWED BY A TWO-WEEK OBSERVATION PERIOD

ANIMAL STUDY WEEX

ID 18 & 18

QRQuUe 4 M 0 Q0% G/KG RS-98528
¢3¢ 434 438 413
323 437 43S 438
N 2 2 2
MEAN 430 490
ST x

GROUP © 0 0% G/KG RS-96526
8 312

0220 30
Qa0 72 271

[ 2 2 2
MEAN 302 290 292
STO x x b
®- SAMPLE SIZE TOQ SMALL TO CALCULATE STD

TABRIOL/TABRBO2
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nu DAZLY FOOD INTAKES (G) Fom
- WATS QIVEN A SINGLE DERMAL APPLICATION OF
“nmm mmoiv A TWO WEER OBSERVATION PERIOD

 na ,—tmv,,uztg:' o

' G/%a RS-08828

DATA NOT AVAILABLE
ANINAL DEAD, MISSING, OR REMOVED FROM STUOY
SAMPLE SIZE TOO SMALL TO CALCULATE STD
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TABLE 4 A
AVERAGE DAILY FOOD INTAKES (G) FOR
RATS GIVEN A SINGLE DERMAL APPLICATION OF
RS-96526 FOLLOWED BY A TWO-WEEK OBSERVATION PERIGD

ANIMAL STUDY WEEK *

1D 1 2 3

3 M:0 50 G/KG RS-96526

D o] [}
1 33 o)

1 1 0
13 33 NA
x x x

Q.80 G/KG RS-96526

21
23

*Study weeks 1, 2, and 3 on this table correspond to stuay
weeks 14, 15, and 16, respectively. The study week numbers
on this table were normalized to reflect the first food
intake interval for these animals (called study week 1)
and the second food intake interval for these animals
(called study week 2). The study week numbers on this
table do not reflect the chronological study week.

NA DATA NOT AVAILABLE
> ANIMAL DEAD, MISSING. UR REMOVED FROM STUDY
SAMRLE SIZE TCQO SMALL TO CALCULATE STD




n@t:bz N T

. —GROUP- & M:0.08 G/KQ RS-99328.
- 40} 20 38 ‘
403 1] 2
N
WEAN
$T0

- QROUE F:0.03 G/XG RS-80328
40 21 28 o
402 18 18 ®
. ) 2 0]
NEAN 2 22 WA
$TD T ‘& =

* See comment, page | of this table.

NA  DATA NOT AVAZLABLE ‘
O  ANIMAL DEAD, MISSING. OR REMOVED FROM STUDY
G SANPLE ST28 100 ShmcL 10 CALCULATE STD

LRXALE SN
A e i
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rstitute of Toxicologic Sclences
Departments of Toxicology and Pathology
-3401 H1llview Avenue, P2lo Alto, California

. _ACUTE OERMAL TOX
. TESTED ON THE RAT °

S noae

The Environmental Health and Safety Group has

requested that we carry out safety evaluation
studies on RS-98526-000 (acety) ferrocene).
This study 1s part of the safety evaluation
package.

.. Starting and- in-1ife completion dates will bde
___added when the study is scheduled.

Unless otherwise stated, all procedures will be
done according to Standard Operating Procedures
for the Institute of Toxicologic Sciences.

The RS-96526-000 will be released for use by the Institute of
Organic Chemistry (IOC), Syntex Research. A susmary of their
analytical results wili be fincluded with the report of this

On receipt, the test article will be stored at 4 degrees C. The
elapsed time between release of article by 10C and testing in
ITS shal1l not exceed 90 days. 1If the elapsed time should exceed
90 days an aliquot of the test article will be returned to IOC
for reanalysis.

3. The test article will bDe used as received.
Animals

1. NHealthy animals, not subject to any previous experimental
procedures, will be used.

Obtain enough rats so that 2 males and 2 females will De
avatlable for this study.

IAY A YA TR A
MY
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8. Animals ntin

Strain: (CD) Sprague Dawley Derived
Source: Charles River, Kingston, NY, or Portage, MI
Age: Mot specified (Young adult)
Weight: Not specified (Young adult)

Upon receipt the rats will be placed into individual cages and
held for an acclimatization period of approximately 1 week.

Food (Purina Certified Rodent Chow®) and water will be
avatlable ad liditum. No materials gare anticipated to be
present in the food or water which would interfere with the
purpose or conduct of this study.

Following assignment to the study each rat is to be trdividuaily
tdentified using a standard ear punch code, or with indelibie
ink. The method used is to be documented.

The animals will Dpe inspected during the acclimatization
period. Any animal exhibiting unusual behavior, significant
change in condition of the fur, color of the skin, scratching,
loud or irregular breathing, unusual discharges from orifices,
unusual condition of urine ar stool, changes in food or water
consumption, or wounds caused by fights will not be used for the
study.

Test Procedures

Dose (ml/kg)
Group* Compound or (q/kq)

2 (200 series) RS-96526-000 2.0

* Groups composed of 2 males and 2 females

Preparation of Anima)

1. Route - dermal. The dermal route was selected to evaluate toxic
changes that might occur in cases of accidental skin exposure.

The back of each animal should have an area of at least 15
Square centimeters clipped free of hair.

The animals are to be fitted with collars to prevent ingestion
of test material during the exposure period.




ng the test substance, abrade the skin by
rmal incisions with a clean needle through the

ﬁ’f”j‘.p .nmht@ ‘disturd the derma or produce

V. Liquids should be tested directly; solid test substances should
~ - 7o be moistened sufficiently with normal saline or tap water to
. make a paste that will insure good comtact with the skin. For
e S0me . test ‘substances, it may be appropriate to use other
o vehicles. - If a carrier or diluent is used, it should be
~ non~irritating and of known low toxicity. When such vehicles
oo - are usedy the vehicle should ‘be reported and acknowledgment
‘should be made of the effects of the vehicles on absorption of

- the test substance in reporting the results.

2. The test substance should be applied unifoimly over the abraded
_o._..area_and _should be held in contact with the skin with a porous
guaze dressing and non-irritating tape throughout a 24 hour

- exposure period. The day of dosing is considered to be day 1.

 3. ':'F'el\owing ‘the 24 hour exposure period, residual test substance
shall be removed using water to wash the test site.

0. Qbservations
1. Observation of the test site for skin irritancy and clinical
observations (including changes in skin, fur, eyes, mucous
membranes, respiratory, cardiovascular system, autonomic and
— — SRS TAITVOUS System, wetor activities, tremors » convutsions,
salivation, diarrhea, lethargy, sieep. “coma) should be made

about one-half hour after the residual test substance has been
washed from the test site (day 2).

Clinfcal and skin firritancy observations should be recorded
dally for a period of two weeks. Animals with visidle signs of
systemfc toxicity should be held for longer than 2 weeks.

See Table 1 for criteria in grading skin reaction recommended by
IRLSE.

Mortaility - Datly observations should be made.

Body weight and food fintake should be measured weekly and at
sacrifice.

<

aNaTs
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0. ervati in

At the end of the observation period, all surviving animals
should be euthanatized and discarded.

7. No animal will be necropsied.

8. If any deaths occur, the test will be repeated at doses below
2 g/kg or 2 mi/kg.
Resylts

Tabulation of data and individual results will accompany each report
in sufficient detail to permit indepe..dent evaluation of results,
including summaries and tables that show, as appropriate, the
relationship of effacts to time of dosing, sex, etc.

Statistical Evaluation

No statistical evaluation will be required.

ta Retention

A1l raw data will be maintained in Syntex Research Archives managed
from 3401 Hillview Avenue, Palo Alto, California.

APPROVED BY:

<::::E}\nu-JL)SS\SN§§15LSL£L..\

Duane W. Hallesy, Ph.D. \
Birectsr, Toxicslogy

Study Director

Diplomate, A.B.T.e

.ol

ard 0. Shott, 0.V.M.. Ph.D.
Otrector, Pathology
Diplomate, A.C.V.P.

bert Hi11, Ph.OD.
Vice President, Syntex Research
Director, ITS
Oiplomate, A.B.T.




= ”"f;éﬁﬁs{.:}.7{;.:.'.1'.7'..-:...'.,i.....--.-..............o
~ Very slight erythema (barely perceptidle).............\
*“-‘.f‘“.‘ .mm---- -7'.'..‘7'-7-‘0'. ..“...-.........-2

m.nt. tofs."".mm..u...- ..i.l'..“il.."'l.'a
. Severs erythema (beet redness to slight

- eschar formation (injurtes in depth)............. .}

. ”o“m.‘!tl’l,.ll.llnlb't.'.'."‘Diiilt.i‘i.....‘.‘...“
Very slight edema (Darely perceptible)............... 0
Slight edema (edges of area well defined by

definite L L ) T

' llodorltoodcil (raised approximately \ mm)..... P, 3

Severe edema (ratised more than | mm and

extending beyond the area of eXPOSUTE) ... .0l b
- Severe eschar and/Zor corrosfon.........covvvene ... Note
occurrence




3407 Hillview Avenue, Palo Alto, California

PROTOCOL NUWBER: 832-R-85-96526-000-SK-TXE

REVISION NUMBER: One

REVISICN DATE: August 22, 1985

PURPOSE OF REVISION: Because 3/4 animals dosed with 2 g/kg of acetyl
ferrocene (RS-96526-000) died before the end of
the 2 week postdose observation period, the
provision for additional dose groups is being
implemented.

REVISION:

Two additional groups of 2 male and 2 female rats will be added to
the study. The dose group information is shown below. A1l other
provisions of the study remain the same.

Group Compound Dose (g/kq)

3 (300 series) RS-96526-000 0.5
4 (400 series) RS-96526-000 0.0

APPROVED BY:

Quane W. Hallesy, Ph.o& Date a

Qirector, Toxicology
Study Uirector
Diplomate, A.B.T.

_n
0024 @] SYNTEX
SPONSOR AND SYNTEX RESEARCM
TESTING FACILITY: Institute of Toxicologic Sciences
Jepartments of Toxicology and Pathology

3 .
/ 02”7@'5((1/ v
—Leonard 0. Shott, 0. Date 4
Oirector, Pathology

Diplomate, A.C.V.P.
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~ The Enviromental. Nealth and Safety Grow has requested
“that safety  evaluation studies be performed on

~_RS-98526-000 (acetyl ferrocene). This study was part of
= the safety evaluation package.

¢ The raw data and report for this study are maintained in

e Syntex_Research Archives located at 3401 Willview Avenve,
~Palo Alto, Califormva. -

- AT procedures were conducted according to the Standard

Operating Procedures for the Institute of Toxicologic

- Sciences, Syntex Research. , o

Thi acute oral toxicity of lS-!tS?i was evaluated using the rat as the test

species. Three groups each composed of 2 males and 2 females wers used for
this study. The animels were given single orel! doses of 0.05, 0.15, or
0.50 g/kg. The animals were odserved for signs of toricity for a 2-week

(1)) ‘nts given single oral doses of 0.05, 0.1S, or 0.50 g/kg of RS-9652¢
died before the end of the 2-week post dosing cbservation period. The time

~ to death was related to dose. All rats given 0.5 g/kg were dead by 2 days

after dosing, those given 0.15 g/kg were dead by & days after dosing, and
the last of the rats given 0.05 g/kg died 12 days after dosing. Signs of
toxicosis {acluded dut were mot limited to: kyphosis, ptosis, rough coat,
unthrifty appearance, wasting, ladbored respiration, raling, <tremors,
decreased activity, and death. No animals were necropsied.
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SUMMARY {continued)

Conc lusions

The acutely toxic oral dose of RS-96526 for rats is less than 0.05 g/kg.

COMMENT

No unforeseen circumstances were noted which would have affected the
quality or the integrity of the study.

APPROVED 8Y:

:’ ] :\\\
\\'\\7\;' TN \“\N\
Cuane W. Hallesy, Ph.D. .
Oirector, Toxicology

Study Birector

Diplomate, A.B.T.

(e b

Leonard 0. Shott, 0.V M., Ph.D.
Oirector, Pathology
ninln-ltg AC VD,

n A. Heyman,
Vice President, Syntex Research

Qireclocr, ITS \\\/
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) was released for use An this study by the
reantc ~ Syntex Research, Palo Alto, Californta.

96526 was ®ixed with vegetable oi! so that o concentration of
usuttum Dosing was done within 15 minytes of mixing. The

date of amalysts for this compound, as noted on the test article
‘Sontainer was 4 Februery 198s. Leftover matertal will be returned to the
" Institute of Organic Chemistry to determine §f reanalysis §s aecessary. A

. sumsary of amlytical- TeSUIts Wil be maintained on file with the

e tal Nealth and Safety Group rather than being presented in this

The rat was selected because of 1ts small size and because 1t s one of the
species  recommended ~for the evaluation of dcute toxicity. Sprague-davley
- derived rats (C0) purchased from Charles River, Portage, NI, were received

on 29 May 198S. The rats weighed Detween 164 and 32 9. They were young
- adults as specified.

~ ARter receipt at Syntex, the rats were individwally housed in staimless
stee) cages with wire-mesh fronts and dottoms. The rats were transferred
into clean cages biveekly and matntained i an environmentally controlled
-room.  Food (Purima Certified Rodent Chow®) and weter were availadle to
the animals ad Viditum except for an overnight pertod of food deprivation
before dosing. Food was withheld for a further 2 hours (approximately)
postdosing. .

The rats were acclimatized to laboratory conditions for over 12 days before
assigment to the study. Only those animels considered to be in
satisfactory health were used. Fach animal wes individually identified by
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NT S AND RESULTS (continued

using an ear rotch. The animal number and the study number were used to
identify the card attached to each animal's cage.

Treatment

The rats were assigned to 3 groups each composed of 2 males and 2 females.
Treatment, based on predose individual animal body weights, was as follows:

{q/kq) Oose Formulation Concentration of
ml/100 g RS-96526 (mg/ml)

0. 52.63
0. 52.63
1. 52.63

The test formulations were administered as single doses using a metal
rodent intubator. The day of administration of the test formulation was
considered study day 1. The oral route was selected to evaluate effects
which would occur if the test compound were accidentally ingested.

Qbservations

Each animal received a single dose and was observed for 14 days. Clinical
cbservations were recorded daily. Body weights were recorded on study days
1 (day of dosing), 8, and 15 (last day of the study).

RESULTS

The nature and incidence of clinical observations, observations for
individual animals, and body weights are preserted in the In-Life Tables 1
through 3.

After dosing on study day 1, only the males in group 2 remained normal.

The females in group 2 exhibited orange urine, slight kyphosis, and one

FAVAVATRER
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1ted SUEMt ptosis. Folloving dosing on day 1, anisals 1n
exhibited sight to msderats orsmpe_urine, kyphorts,  prosts.

salivation, and orange saltva. - Animals in growp 4 exhibited mild to severs
fns of Ity, kyshosts, rowsh coat, wnthriftiness, salivatiom,

S On day2 the meles in group 2 exhidited slight rough coats and all the
. remaining animels exhidited some or all of the folinwing: kyphosis,
~ ptosis, salivation, unthrifty appearance, rowgh coat, and orange wrine. On

—--48y-2,~3/4of -the -animals 1n growp & and one male in growp 3 were found
dead. By day 3 all the antmals in grow 4 were dead and 2/4 the animals in

Oroup 3 were scored for some or all of the following: unthrifty
Sppearance, orange urine, rowgh coats, ptosis, kyphosis, ladored
nspintifn.mﬂ vasting. Animals in group 4 were consistently scored more
~ severely than the animals fn group 3 which were scored more seversly tham
the animals 1n group 2. Al the animals in 9Toup 3 were dead by day 7 and
all the animals 1n growp 2 were dead by day 13 of the study. Mo animals
were submitted for necropsy.

. Dﬁcu? S;'liu“r:(;{u,‘ > ,‘ iy ’ 3C
v umcher, 8.S. E‘t.

Toxicology Biologtist
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REPORT #331-R-85-96526-000-PO-TXE
TABLE 2

BODY WEIGNTS (G) FOR RATS
GIVEN A SINGLE ORAL DOSE OF RS-96526

PAGE 02 .00

" FOLLOWED BY A TWO WEEK OBSERVATION PERICO

AI%EIL STU?Y HﬁEg
GROUP I M 0 150 G/KG RS-96528
a111 499 ]
4313 439 4]
N 4 0
499
STOD 4

. 0 150 G/KG RS-985.6
2

F
S
4
2
8

2+
3
O- ANIMAL DECEASED
¥- SAMPLE SIZE TOO SMALL TO CALCULATE STD

TABRIOL/TABRBO2
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RS-96526-000 WHEN TESTED

The Environmental Health and ~Safety -Group- Mg —
requested that we carry out safety evaluation

. Studies on RS-94526-000 (acetyl ferrocene).

S TRiST study 1S part of the safety evaluation
package. :

- ?S'tarﬂm ng and in-11fe completion dates will be
~-added when the study is scheduled. -
~--.Unless -otherwise stated, al) procedures will be
~done according to Standard Operating Procedures
for the Institute of Toxicologic Sciences. '

The RS-36526-000 will be released for use by the Institute of
Organic Chemistry (10C), Syntex Research. A summary of their
analytical results will de ‘ncluded with the remart of thic

stuay. . o

C: receipt, the test article will De stored at 4 degrees C. The
elapsed time between release of article by IOC and testing in
ITS shall not exceed 90 days. 1If the elapsed time should exceed
- 90 days an aliquot of the test article will be returned to I0C

for reanalysis.

The test Varﬂcrlcs will be mixed with vegetable ofl just before
dosing. Suspend 1.25 grams of RS-96526-000 in 23.75 m1 of
vegetable oil. Nix for at least 30 seconds using a Polytron

homogent zer.

Animals

1. Nealthy animals, not sudbject to any previous experimenta!
procedures, will be used.

ALEIR




8. Animgls {continyed)

2.7 Ohi&?n enough rats so that 6 males and 6 females will be
availadle for this study.

Strain: (C0) Sprague Dawley Derived
Source: Charles River, Kingston, NY, or Portage, MI
Age: Not specified (Young adult)

H!féht: Not specified (Young adult)

Upon receipt the rats w!ll be placed into individual cages and
held for an acclimatization period of approximately | week.

Food (Purina Certified Rodent Chow®) and water will be
available ad 1ibitum except for an overnight oseriod of food
deprivation before dosing. No materials are anticipated to be
present in the food or water which would interfere with the
purpose or conduct of this study.

Following assignment to the study each rat is to be individually
identified using a standard ear punch code, or with indelible
ink. The methoed used is to be documented.

The animals will be inspected during the acclimatization
period. Any animal exhibiting unusual behavior, significant
change in condition of the fur, coior of the skin, scratching,
loud or irregular breathing, unusual discharges from orifices,
unusual condition of urine or stool, changes in food or water
consumption, or wounds caused by fights will not be used for the
study.

Test Procedures

1. Assign the rats to 3 groups as shown below. Randomization is
not necessary.

Dose of
Group* Compound {mg/kg) Formulation

2 (200 series) RS-96526-000 0.050
3 (300 series) RS-96526-000 0.150
4 (400 series) RS-96526-000 0.500

* Groups composed of 2 males and 2 females

Preparation of Animal

2. Remove food from animals overnight before dosing.
replace food until approximately 2 hours after dosing.




e dose: should _not exceed
‘“—‘!in'ﬂi 4M suspensions,
1177100 ¢ - Dody weight. \hen
Should be atninized.

: ﬂnmtiou period.
f toxicity may de Nheld for

Cooeele A -careful tlintcal exantnation should be made at least once each
S .. Gay. Cageside observations should include changes in the skin
B R and. fur, eyes -and wucous membranes, and also respiratory, o
o —¢irculatory, —autonomic —and central nervous system, and
R ~- Somatomotor activity and behavior pattern. Particular attestfon
- should be directed to ocbservation for tremers, convulistions,
oo salivation,  diarrhea, lethargy, sleep and coms. AN
toxicological and pharmacological signs should de recorded
oo oo including time of onset, intensity and duration. The time of
STETTo o dedth should be recorded as precisely as possidble. Individual
weights of animals should de determined shortly before the test
substance 1s adainistered, weekly thereafter, and at study
termination. Changes in welght should bde calculated and
recorded when survival exceeds one day. At the end of the test,
surviving animals are to De euthanatized and discarded.

2. Mo antmals will de submitted to necropsy.

3. If any deaths or if no deaths are observed, the need for
additional testing will de discussed with Environmental Mealth
and Safety. - - : o

Tabulation of data and tndividual results will accompany each report
in suffictent detail to permit independent evaluation of results,
including summaries and tables that show, as appropriate, the
relationship of effects to time of dosing, sex, etc.

statistical Evalyation

No statistical evaluation will be required.




7 iif'riu difi will be maintained in Syntex Research Archives managed
from 3407 Nillview Avenue, Palo Alto, California.

APPROVED BY:

N

Tuane W. Hallesy, Ph.p. !V
Director, Toxicology
Study Oirector

Diplomate, A.8.T.

L 0.
Director, Pathology
Diplomate, A.C.v.2,

Rgbert Hil1l, Ph.D.

Vice President, Syntex Research
Director, ITS

Diplomate, A.B.T.




Toxicologic Sciences
3_of Toxicology and Pathology

Way 14, 1985

- The purpose of this reviston is to 1) Correct
- —doses-shown in section C.1. ODoses are in 9/kg,
- -not-mg/kg. L
2) Oelete sentence in section 0.1. concerning
" calculating Dody wetghts when survival exceeds 1
day since body weights of dead animals provide
Httle useful information. "

R T Assign the rats to 3 groups as shown below. Randomization is
not necessary.

Oose of

- §rowp* ‘ Compound {a/xq)

2 (200 series) RS-96784-000 0.050
3 (300 sertes) RS-96784-000 0.1%0
A sAaNN e

MM% Y S VYY Ve vV =3, 500

" Groups composed of 2 males and 2 ﬁuln

0. OQbservatiges

V. A careful clinfcal exsminaticn should be made at least once sach
day. Cageside observations should include changes in the skin
and fur, eyes and mucous wembranes, and also respiratory,
circulatory, autonomic and central nervous system, and
somatomotor activity and behavior pattern. Particular attention
should be directed to obdservation for tremors, convulsions,
salivation, diarrhea, lethargy. sleep and coma. Al
toricological and pharmacologic:! signs should be recorded
including time of onset, intersity and duration. The time of
death saould be recorded as precisely as possible. Individual
weights of animals shoull de determined shortly before the test
substance is administersd, weskly thereafter, and at study
termination. At the end of the test, surviving animals are to
be euthanatized and discarded.
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, Toxicologic Scitms
"ts nf l‘o:icology and hthology

Mm_ﬂm m wmu of this revision is to correct

. compound mﬂors in revision ohe, section C-1.

- Yo Assign the rats to 3 groups as shown below. —-Randomization is
mt mccssiry. ) L

2 (200 serfes)  RS-96526-000  0.0%0

3 (300 series) RS5-96526-000 0.150
4 uoo series) RS-96526-000 0.500

* Groups composed of 2 males ang 2 females

Oirector, ‘roxieolm
Study Director
Oiplomate, A.L.T.

tt, D.V.N., Ph.D.
Director Pathology
Oiplomate, A.C.V.P.
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