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R;chmoné, california
August 25, 1976

PARAQUAT FORMULATIONS
File No. 721.5PQ

/0;{&3 p

D. B, RLOW &

Attached is the information'received fxrom PPD regarding the emetic
formulation of paraguat. This will be a topic for discussion at oux a
September meetings in the uUnited Kingdom, i.e. toxicology, regsidues, S
metabolism, efficacy, timing/nature of our submission to EPA, etc. BN

A key question requiring resolution is: should ORTHO plan and conduct

an expedited registration program? I request your comments. By €OpY BN
of this memo, I also seek comments and advice from E. L. Strxipling, Jr.

Note that Braunholtz has requested that this information be handled . }
as highly confidential. o ,j;:u

OSPENSON ' ' ' 'fff
v/ggétmrr

ccs H. G. Franke : ’ Ty
B. F. Quisenberry + attachment e
E. L. Stripling, Jr. + attachment ' SR
C. R. Tanner + attachment
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JTB/DMG 4 August 1976

Dear Nils

New Paraquat Formulations

I am sending you as promised, copy of our draft internal
statement summarising the present vosition on the emetic
formulation of paraauat. With your assurance that this
could be handled within Chevron as highly confidential.
material, we may have included detailed information that
is of background valuve rather than immediate -importance
to you, but this may help to suadest areas for further
discussion that you would like to raise in our September
meetings. .

You will note that a letter has been sent to our Pesticide
Safety Precautions Scheme (PSPS);  we feel confident that
within the next few days we will receive their approval to

the limited onerator hazard study to which reference is made

in the attached report.

You will also sce that if these trials do not show up any
problems we now aim to arnly for provisional or limited
commercial clearance at the end of October 1976, so that
sales could begin at least in the UK in the spring of 1977.
Please do not hesitate to let me know if you have specific
questions arising from the enclosed data. . »

You will by now have had my telex referring'to oroposal to
change our mecting dates back to September 8, 9 and 10.
Looking forward to seeing you then. :

With kind regards,

Yours sincerely,

Y.

J T Braunﬁoltz

‘»‘f? r

- & T

vv1 -

-
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v, 733.)  Status sumnazy July LE7C

2. 795 +i2s developad by tha Pharmacouticals Division of ICI Lid. betw22n

1988 and l“”Z as a potenkial drug for the rzlief of asthma. Toxicological

7,

sEafips were undartzzen (for summary s2@ Mpaadix 1) on th2 satisfactory

osrcam2 oF which a Clinical Triszls Cortificate was jrancted by the

fu

Comrittee for tha Safety of Madicines.  On the basis of this Certificate
mamzn £-ials ware undertaken in five centres in the U.X. involving 29
sarsnan2l. It became clear from these trials end Zrom daéa being
simultancously genoratzd in monikeys thal PR 796 was en effective and
ra2lianle emetic agant of considerable notancy. ror this reason the

davelovnant of the conoound as a therapeutic agent was abandoned.

=

In January of 1916 ths nossibility of incorporating 27, 796 in Grzmoxone
was idantified. Subsecuently a programee has been pursued to estanlish
whethar the pradicted usage of 'PP. 795 for improving the safety of

Aonmovona can b2 raalised.  Such r2alinntfon in dezpendant upon the

fulfilmeant of a numbor.of criboria wnicn are outlinred helow. The tinme
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course of our activ tl

ny

armul: LLOD | aom oot orm oo ’
JEEET LA A .

-

~— . . «

~he ievel of inclusion of PP. 796 in Guraroxone has, after caveful

comsideration of human data, b2en est3blisizd as 0.05% w.v., This will giv

\
2 dosa of 5 mg in 10 rl of Gramoxone wnich is likely to produce emesis

within 15 mimates in 80% of those ingzstind such a cuantity. -

--oamoxwone UK and Grarmoxons Ixpoct. Stahility informetion To data indicatas
~o =hsical or casmical 2rodlams. a2 material. whi has been us=2d in
nzz5 39 far has b2en of pure pn.:raceutical grade and consideration 1s

“in the attzched nstworlk (hppenﬁix 2).

s now cl2ar that it @ill be possibla Lo fornulata PP, 796 in GraToxones

r
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raing given to chwcking tna stabilily produced rron a formulation mada

|

|

I

fron P2. 795 of 90% purity. In addition, in order to give satisfactory L

atent covarage, formulations containing thz ematic egantat ruch higharc ) l

R

1

o concentrations will ba examinad from the stability aspect. ) ,

- - . . * L
Radiolak=iled 22 795 will b= available by tne end of july, it is plannad |

will b2 usad ko exzmnirne the fate of the compound in p—
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nlznts, water and soil.. It is not possible at this stage to accuratesly

oradick thz liksly fate of this compound in the forsgoing environments;
* '

it is clearly'necessary +o obtain this information as soon as Dpossible.

' !
A method for the analysis of the compound will be available by August; it '
is inktendad that residus samples be tag;“ from current and forthcoming trials _ f'
wnich, in combination with the information from metabolism studies, will = | !

giva an indication of the envxro**=nta1 stanility of _nls comoound. A

cambination of a rz2a3donapble amount of o=; adation, -counlad with thz [

extremaly low rakte of appolication during sprayling may lndlcate tnat it will r'

=

mm———

not b2 necessary to embark on extensive cattle palatability or animal
transfer studies. At the present 'time it is not intended to embark upon

tudies, thase can howavar be put on at short notice if it

4]

soil leaching

ig £2lt nacessary to do so. ;

Procass Chamistry

Pharmaceuticals Divisio ‘are currently investigating the process developmant L

o -uired to oroduce tonnage guantities 2. 5.
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21% and forz compounds in other charical classas waich

to have ematic potontial. -

ssiulis fron meco2 bBax triels which have bzon underteken Ihis Spring all
cizarlv Zenonstrate that the presenis oF thz emetic agant has no =27ifact at

1

ok has recantly b22n done at CTL in rats, dogs a and ronk=2ys to d_monstrato

0

that tha prasence of the emetic agent is csoable of raducing th2 fatalities
T g z

lix=2ly to ensue from swallowing paraquat solutions. Thz evidance to date,
waich nas vet to b2 fully completed, is axtremely encouraging, in that

groups of dogs and wonkays, when receiving fatal quantities of paraquat in

tne pressnce of th2 emetic agank, ware s22n to surviva. The infozwmation

' N 4
Troom -zt studias, a spacies wnich dons not vomll, indicates that therz
is possibly a raduction in .gastric emptying procuced by 2?2 79o

'

CTo will do furthar work to qualify these initial findirgs.

A letter has been sent to PSP5, outlining the emetic conc2ot. It is hoped

cr
iy

at the 25323 will operat2.a guick review o this data, thareby giving us

trials.clea:ance for the early Autumn. This trizls clearance will permit

y

P

us to study in greater depth the possiple hazard, in terms of sice effects

!

of naus=2a, which could esnsus from the larga scale spraying of an =m2tic

formulat=ion. A prososed protocol for such studies has been producad. On

Y
tnsoratical grounds tharz2 i3 no r22s0n o caliayva thalb opzratocs will

v

£21t ikportant that this asnect of formulation bea exaninsd to our full
) |
!

satisfaction. This information will form part oF the safond hasz2 of our

"3

s from the use of :his ccmpound, howaver it is clearly

| A S

—————
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1zion skontogy which is aanlizacion for drovisionnl Commzsoial

Claaranc2 to b2 subnitted at the ond cf October this w2ar, this subnission

11 inclui2 th2 toxicology information, =2nvironnesntal éspacts, formilation

sos3ibla kaint. Th» latbter is beipng 2wanin:zd at Chizping Comdan using
material from potato krials.

Suinary
—

On the basis of evidance to date Lthare

l_h

5 evary reason to be optimistic in

n2 realisation of a reduction of fataliti2s by means of an emetic

Zozmulation éeutaining PP, 796. It is our current visw that, by Sspiembar

o this vear w2 will have sufficient datz ro consider ine extansion of suci

a formulation to all territories following ths UK introduction in Fabruarcy
. . \

1377.

o 7/78
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aoanoil I
THo OKICITY ¢ 03795
4?3thvl—aaoxo—é—n—;ropyl—é,S—Gihyd:o—

S—a]pyrimidine)

ke Touiz Y
acun2 oral 350 rolse 300-3L20G/<3
acut=2 oral LD30 rat . 1590-15512/%g
acate B0 L3590 rouse _ 1577g/Xg '
acuc2 iv Lo59 L (Semale) 537-32rg/Rg t
acute iv D59 rat (male) 37-732g/%g ot
' . f
: : - ONEN ) :
—n raddils 52g/ks s nravenously xilled on= ouk o two raboits, 20ma/Xg {- :
PO i - e '
wiiled two out of two raboitse ‘
\ !
~n2 nmice tnac ;ed after oral admin;s:ration had convilsions and di=2d
Litain minutes oF ¢osing with th2 excsption of 2 £24 animals waica died
Zrom qennral ipaniktion twWo +5 four G2US later. 2a20l1d resoiration was .
seean jomadiataly aftar the oral dosing of rats with tne compound. All !
_tha animals which died did so from g_na:al inanition within 43 houwrs of !
dosing except Zor one animal wnich died aftes 3 aays- -
doses gavelooad 2 ranid raspiration. Tha
conrrulsions witnin an hour
4iad did sc witnin
an iv cose salivated L
2 s ] ﬁeramuhxhdmd,a¢qm
. Zor ON2, hourse. |
N pwr—
ilo gross abnormalities were seen at autoosy
) .
Skin Trritation

ro intack, s?

P2735 . cr2an and ©2796 ointmant were apolied aved skin
oF six albind rabbits twice daily for ten consecutiva days. 3light ©o
—pdarate e:ythémaAand dasquamation ware observad with the cream applications
and slignt erythama with tn2 ointment.

1ications of the crean to agraded s<in caused slicnt to mild

similar 229
erythsmna and descuamation,

while the ol lignt erytnen2.

ntrmant caused only S
M t

ation in tne rabbite.

'
'

-

. ———

-
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etic Effects ‘ . ) . .

-
]
w 3

aximum tolerated non-emetic dose of 22795 in monkeys and marmosects
rs to be 1in the range of 0.1 to O Swg/kg. - 8

Slhort-tacm Loxiclty

?fOJPS of rats were mlven  T2795 . by mouth in doses of Smy kg aad L
ma/kg daily for L8 days.  There were no changes attributable to the !
1stration of #2793, : . I

ra

L

to L.5mg/kg over 39 days. The female vomited approximately 2} hours after
dosing-at 0.5mg/kg on the 5th _day and was slightly ataxic after a dose of
0.ong/mg four days later. The male vomited on scveral occasions, after the
twenty-first dose (l.3mg/kg), the twenty-cighth dose (1.5mg/kg) and after
iceding on the 29th day. No histological changes were observed in either
of the animals. : ’

Two dogs were given daily incrcasing oral doses of .B2795 from O.Iﬁb/kg r-
t

——

Subacute Toxicity

t
t

Three groups of rats were fed 0.25,"1.25 and Smg/kg P2756 - daily for three
ronths. At the cnd of the three month period five male and five female rats
from the higher dosage group remained undosed for twelve weaks to assess the
reversibility of any lesions.

%o abnormalities attributable to the compound were found in the rats in the
highest dosage group on haematological and histological examination. -

On biochemical examination of the high dose level rats, no abnormalities were
observed in the levels of SGOT, ICDH or total protein. Slightly alevated
levels of alkaline phosphatase were found in both the male and female

treated rats on day 21, on day 35 the levels were Jlgnlflcaﬂcly different

from controls but by day 84, had returned to the normal range. Significaﬁtly
elevated levels of urea were present in female rats on day 35 and in all five |
tested females after 84 days. Male rats also showed a slight elevation of '
serum urea levels on day 35 but not on day 84, The kidneys of the treated
rats were normal. There were no significant dLE[erences _between organ . ;
weights in treated and control rats. '

There were no histological changes attributable to PP795 in, _rats 1eEt for
twelve weeks to assess the rcver51b111ty of any lc510ns. . : -k

Three groups of dogs were fed 0.15, 0.5 and 1.5mg/kg P2728  daily for 3

I

months. One male and one female from the top dose group remained undosed
.for six weeks after the dosing period to assess the reversibility oL any
Lz2zions. ’

@
in“itinb occurred sporadically in six of the animals i the thhcgt LOSE
sroups and three in the widdle dose group Erom the ninth day onwards.
i abnormalities attributable to the compound were found in the dogs on
hac-atological, biochemical and histolagical cxamination and there were nro -
effects on blood pressure, heart and rcsp1ratlon rate, LCG or organ weights.

L . ) b

"%y charpes attribustable to 227594 were found in the dogs tested for
reversibility of any lesions. .
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ecnancy inclusive. —

5
qht ga; n"d (Ln rastit

d 1.2373/%g also causz
opsarvad in rats.

3

=2725 is a ohosohodizsterass inhibitor. It incraasas the rasting levels

oF cyclic AM? in th2 guinea oig lurg and kidney. ‘

T~ +asts vith perfused isolatad guine=a pig lung P2735 at a concénization .10 |

of Sug/ml'inhib1“°a alrmost COﬂD’Etel) the histanine relesasad following

ihjection of antigen. At lower doses tna 2ffect was extremelvy variable.

22798 . is active against bronchospasm induced bv a larga dosa of nistamine.

. =" 22795 has bH22n dos32¢ 00 LD raL, TOUUsS, guinza pig, dbzagle and ro2sus \
—5nkav. The2 greatsr part of the radioactivity is excretad ranidly in the -
A wrine. A rhasus ronkey vomited within 3 ncurs of recziving 0.03=g/kg;

“ha womii contained 42% of tha <os2, oF which at l2ast 93% app2arzad to be

un-nangad 53197. IMonkey ralt and ¢iinza 2ig producs on2 rajor metabolite

common to all three specles. |

~ha halZ-life of 22735 1in man was betwean 1} and 33 hours.

~linizal Trials

Tn clinical trials ~ PP796 showad no =vidence of protaction cgalnst )

histamina-induced br ronchospasm, no consistent e=fact upon blood pressure

o< eithar normotansive or nypertensive subjacts, MO banaficial effect on

5svehiatric disorders or body weignt in ohasity and no e_r°ct on thyroid,

or =dreno—cortical function. -
:rd dizzinass at !
caronic c¢osing of rv

r‘
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PSE PASS THE FOLLOWING TELEX TO 3

' CHEVRON CHEMICAL COMPANY RICHMOND CALIFORNIA USA TLX 335459

FAO DR J N OSPENSON

COPY TO: MR A W WAITT FERNHURST

[ RS

ALSO COPIED TO: DR'J T BRAUNHOLTZ AND DR A CALDERBANK JEALO

REFERENCE 'YOUR TELEPHONE CALL WEDNESDAY LAST PP796 DOCUMENTATION;?',f.

AUTHORISATION BEING OBTAINED FROM PHARMACEUTICALS DIVISION FOR*

FORMAL RELEASE OF DATA TO.YOURSELVES. SUGGEST THAT SOME:.OF.

-

TTS HILLG

‘
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'DOCUMENTATION MAY NOT BE RELEVANT TO PRUPOSED USAGE AND, THATIN™ " .0 "k
VIEW OF TIME CONSTRAINT WE REVIEW INFORMATION DURING YOUR B
4
FORTHCOMING VISIT . i
. . . CHEVRON CHEMICAL GO,
ORTHO DAV,
R & D DEPT. 4
o G270 - | %
FOULKES Ce.t R.D CAVALLL .
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