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Richmond, California

August 25, 1976

PARAQUAT POMIULATIONS 

File No. 721.5PQ

~osr 3 A'ta- :ltd

Attached is the information-received from PPD 
regarding the emetic

formulation of paraquat. This will be a topic for discussion at our

September meetings in the United Kingdom, i.e.
 toxicology, residues,

metabolism, efficacy, timing/nature of our submis
sion to EPA, etc.

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

an expedited registration program? I request your comments. By copy

of this memo, I also seek comments and advice fro
m E. L. Stripling, Jr.

Note that Braunholtz has requested that this info
rmation be handled

as highly'confidential.

/LRS  cmrr

cci H. G. Franke

B. F. Quisenberry + attachment

E. L. Stripling, Jr. + attachment

C. R. Tanner + attachment

X.
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Jealott's Hill Research Station
Bracknell Berkshire
RG12 6EY

Telephone Bracknell 24701
Telex 668411
Cables & Telegrams Plantector Bracknell Tele

Dr J N 6spenson. '
Chevron Chemical Company
940 Herisley Street
Richmond
California 9404
USA

Your ref

Dear Nils

Our ref

JTB/DMG

New Paraquat Formulations

n • • u QUA.

AUG 16 '76

Rte

17
Hdle

J. N. O:penson

1 -bell

1, V. Deannen

N, G. Fr•nke

. R. Hawkes

.. A. Hillman

U. F. hedus

B. F. Quisenbary

1, k. Stuz•r

U. R. Visa

Tel exiR A D FILI3 f

i

Imperial
Chemical
Industries
Limited

Plant
Protection
Division

Date
4 August 1976

I am sending you as promised, copy of our draft internal
statement summarisincr the Present position on the emetic
formulation of paranuat. With your assurance that this
could be handled within Chevron as hicThly confidential.
material, we may have included detailed information that
is of background value rather than imraediate•i_mPortance
to you, but this inay help to suggest 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 k:•e will receive their approval to
the limited operator hazard study to which reference is made
in the attached report.

You will also see that if these trials do not show un any
Problems we noc,, aim to annly 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 ':now if you have specific
questions arising from the enclosed data.

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

With kind regards,

Yours sincerely,

J T Braunholtz

r
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ag'L1.~•/P'1.77~C1 ~1 V t'13 t~~lcli ~•:~':=: C.'_is Div sion o. ICI LtG. l7~_'t ?:1

1968 and 1972 as a potential drug for tn-~ r_lie= of ast-h-Ma. Toxicological

zz:e undert zen (zOr ;aummarr/ see h~pendix 
1) on the satls.;?_ctoC`f

•o_:c_.._ of a Clinical Trials w_s c. ar.te 5f

tro the Safety of Medicines. On tine basis O: thi s certii]Ca`a7.

--,mant_'-~_ls we e and ertatan 1n ive Ce. 
t_"'-s in `t-, ~l .:C. involving 29

perso r.-al. It became Clear from, these trials and =r0:.1 data b=f rig

s_m.:1t n_U...SIY C)_fl_r3t::d In [.',:1:1'r. lG that 795 v3S an Ti ri: Vc:

=?liable emetic agent: or considerable _.otancy. '! O.'" h-ir. reason the

develoument: of the compound as a ther'a. autj.f_ d jent Y!?s atba
ndoned.

Ir. Januar`/ of 1976 the oossihilitV Of -incorporating P
?. 796 in Gramoxone

::35 identified. Subsequently a D'_"0 ~a7 ? }1JS t]C_'^fl DUrSUnd to C5tar711.51

i-"lethei the Dreclicted u:3age of *PP. 7. 96 i na L' n oz-

-2

 .
4' L• 

- 
7 a. "~ 7 O r7: :.IOrOIl J ~n S?Fet'V 

n^ :.~_.:'! L1 _..'.1 i;~L"te :J ::Z  wl J r i`. :. n"l i.., rl c.7n-~_~- -it up -.I Ih:-

Ui a nu'.;:-_r.U' C:Z'lt_;.ic3 are ouUij'eei below. the time

CO'-'-Se 017 ou-r activities is pre 
s°_'fltedi 3.1'i Une aLtaC.---d net7Uri: (j1J7C11:11X 2).

=h= level of inclusion of PP. 796 in Gr_~,.moxuna has,
 after careful

c:)ns?.d era tilon of human data, ., '_en itS}371] as 0a 077i :•1.v. This Ci_V

a doze of 5 mg in 10 ran of Gr•~ Rio` one . il1•: I'l is like
ly t 0 produce ea^.,~'£.i s

•::ithi.rt 15 mirtltes in 80 0 0: those ingas•.fii::,~ suc.-1 a ou~..nt~.~l~w

T t ..s C'.O'.. C1'a3= =}l•?t It '::nil 'U'a nJz351b!i: 1_7 r0.r.'.;•:Jlat= 22. 751 1:1 rir...'.'O:GJ!"ta S

E i.. _i•` lj_t.'/ .'.c3i.10:1 r.0 C?:a in as

no ;a'%51Ca1 OC C C:'11C31  a.1? mx`.`_'_181.  has bCE':1 used -i n

t "::: tS .i7 far has been Of ou_ e Dn3.rTaCeu :iC?1 Grade 
any consideration 15

I

L

PP-
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(ji"'ail "o Cll =tC? R t talc-. S`clb; lii.'/ 7= ::li^c'1 frOM a fat :ula on, [i-_!de j

up Iron ?:?. 796 of 90". purity. In c2d::it3.on, in order 'o gl'/e S tlS~'cCtor'j ~.

paten: coverage, farr..ulations containing tn:: erratic agant.at much nigher

cincentza bons will be examined from t e stabi-lity aspect.

::•etabol ism -~; d env'_=~^..-~anc.al ;.~=L

Padiolaheiled ?? 796 will b~ available by the eral of July, it is planned

eha t this material ':till be used to examine the fate of the compound in

7i ~:lts, water and soil.. it 1S not DOSSJle at this stag t0 accurately

aredict the likely fates of this comDoun` in the forgoing envi: Onmznts;

i t is clocs—rly necessary to obtain this information as 
soon as possible.

A method for -the analysis of tie compound will be available by August; it

is intended that residue sar•oles be taken from current and forthcoming tri
als

/h-6 in combination with the information from metabolism sttidies, will

give an ind=Ccati—m of the environmental. staoilit`! mi
l' -his •commound. n

c-_)mDination of a r?'sonable a.':ount o_ a5._addtl0:tt . coupled with the

e.ztremaly lose rate of ao71i cation during spraying may indicate that it %rill

not be necessary to embark on extensive cattle palatability or animal

transfer studies. 'At the present 'time it is not intended to embark upon

soil leaching studies, these can ho-.:ever be out on at short notice if it

is felt necessary to do so.

cocess Chemistry 

?ha.'-maceuticals Division are currently investigating the process developmen
t

re :uired to nrotuce ton-nage quantities of P?. 795. Thav are confident in

to SL,-

-our nresent current ?it?nt str ate.^. s both carorehansive and

IS C:7 ~'%er ^I:.:1'! ferrita-_-?3 in ~ o l+`Jri as ~OSs1Jle t, ^'7`1

F,

F
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Z:).. r. 7~3 for in Ot:lO.. C`l:.^,C Classes ..htch

co'1=d be ed to have erratic oo_. :tial.

~::=bier' :_ :•,ct;vit•i

.

f=:;m -e7_re trials '.t'i._l :: h -.'_v- jLIi~n this Sor;nq all

c _arl.. Camonst_?t'e that tt h._- presenzi' of t:Ze enet_C Jy.~!C:t }133 no erz?ct at

a'_1 on =;,e efficccJ of oarao'uat.

,go=k has recently been done at CTL in rata, dogs and moteys to
 demonstrate

that the jr-3se.nce o- the emetic. agent is
 Ca.Jable of reducing the fa-talities

likely to ensue fron s•.,ial'_owing pa_raq•.:at solutions. The evidence to date,

c•4nich has yet to be fully completed, is extremely encouraging,
 in that

Groups of dogs and 7 on.<eys, when receiving fatal quantiti
es of p=aauat in

the oresence of the e: ietic agent-, were seen? to sur
vive. he l.^.ro'atL3n

f. m t stud_ie'S ca soecies hick CiU=.:; not wir..lit _..dtiCat^i that tile"_

is nossi.biv a reduction in ,gastric emptying produced by P? 796.

C1 will do further :•:ork to qualiry t~esa i;Ltial ti^d~ a
s.

R2,:.stratiOn 

A letter has been sent to PSPS, outlirdng the emetic
 concept. It is hoped

that the ?S?S ':Jill ooerat2. a ouick rev
iew of this data, thereby giving us

trials clearance for the early ?,utu,'mn. This trials clew-rance will pernit

us to study in greater depth the possible hazard,
 in terms o..' side effects

o= nausea, which could ensue from the large scale 5oray
ing of an erratic

.. o:000sed orotocol for such studios has been orod'aced
. On

t:l2or_a.._...?L g::)unds bare is no r-2
 son to1,^.eii - a that ooeratDrS ':__1

suf;e= ='-' 1 any effects from the use o= this ccmpo
und, however it is clearly

felt i^oortant thet this asn_ ect of =omzulation be e 
am_red to our full

• i

Sa`-iSfaCtion. This info_-at.ion will fors., Dart o= the sego.^•d 01 3? OC O•!r

CUSA-00319178
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IZ:~

to be s b:?Itt, -'i at tiic %-> :d c  October t.^._:3 ,2ri!:, t.h; s :;.10^i:i31J1

?1 inch:,_ t - •tox?colog;r information, entrironnenta_ aspects, ~o_>-rrlle=ion

3t_3`7ili~_ , h:! blcidal effects tcgel:lhe 'with in ornatlon on r- sic!ues and

sit`aL" 1 i ~J~ l r.'j ax-2m —%d a"" Ch,"'J:n C-:.-.-  -n

material ;=ro'm potato triels.

.t is or000sed that consideration be given to presenting th•? e:-etic

•7rmula" on cDnceot to other r - str? do au'tior,. ti~>S, In Oa_'"`iGllla-c t^.?

Z2a, as soon as it is politic to do so.

Wit:: la ✓

On the basis o: evidence to date there is every reason to be optimistic ;n

=he realisation Of a reduction of fatalities by neans o- an emetic

O_imL'Z3tiOn cDn.taining PP. 796. It is o*,= current View . that, by Sez)tem'bar

O. ̀_:1i3 vsar ,;=_ ha ise su:= > is e.^` ~~ to ro consider _r_ extension OE suchcc 

a formulation to all territories 1ollow4-^y the UK introduction in February

1977.

r:,,F 7/76

i
I

I

i
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'DOXICT-7:7 OF

5--di-hyd.=o-

s-tr-acolo-C1
, 5-a) pyrir„„

id_ne)

_ ate 70:.__:

acute

a cu t

-n rabbits

killed t:,-j

Oral. 
L 'D5v

or-,I' LD50

iv

.LD50

LD30

LD50

5mg/kc: in ra
verousi

y

out of t+,.o rabbits.

Ti--- nice that 
died after or

al

Atzin minutes
 o= dosi.^.g

_ror' genera
lin3nition 

two to four*- 
days late=. 

Rapid respirat
ion was

seen Lrn
adiataiy 

after the
 oral do

sing of r
ats with

 the compound
. All

the ?ni-nals
 wi-i ch died 

did so from 
gareral inani

tion with
in r*B ho, -s of

dosing excep
t -:or one an

imal vinich d
ied after 3 d

ays.

Animal:;
 receivin

g intrav
enous dos

es devel
oped a rapid 

respirati
on. The

Ma ority o:
 mace receivi

ng 10.5 and 1
5)"'mq/kg had 

cor,•n:ls_ons +.
rithin an hour

of ter do
sing but 

many recovered
. :tie r`li_e t.ia

t did so withixi

min,_, s o= doS::
:7. 

- he rats 
rcceivi ng

 an Jv 
rose sal_vat—cd

r._;7ute_z; o
= dos:.^.f~

.  t'1? rats .:i1
.C.1 died,

 e:CCeDt

for one, die
d aitInin 

file first
 t'.1ent~!—

fol;`,: hou
rs.

tto gross ab
normalities w

ere seen at 
autopsy

rp'.:se

rat

r.•ousa

rat (_-?-ma !a)

rat

killed

150-1557g/'.:4

15 , g/kg
g

ore out o= t•.,o rabbits, 
20; a/:tg

t

a-'mi:d.strat_
on had conv+.

?lsions and di
ed

the etc-2~ot_on
 of a few a:

.imals '.,hic'n d
ied

S::-in Irrita
tion 

PP796 cream and P
?796 ointment wer

e apolied to 
intact, shave

d s:<in

of sex albi^
o rabbits t

wice daily fo
r ton conse

cutive days. 
Slight to

ate ---v h.
 --ma. and

 desc uam
ation '::a

re observ
ed with 

the cream 
applicati

ons

,and slight 
erythema +,qi

th the ointme
nt.

sinilar app
lications of 

the crean to
 abraded ski

n caused s?i
cht to mild

erythema an
d descuamati

on, while th
e ointment c

aused only sl
ight erythema

.

Neither O
f these Drep

aration5 
caused se

nsitisati
on 1I1 the rab

bit.

I
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E
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. metic F.Cfects

The na_:ir:;rrm tolerated non-emetic dose of P:79S: monkeys and marmosets
appcars to be in the range of 0.1 to 0.5u:1;/F:g.

S!:ort-t=ry :.•u::icity

T::o =;ro~_ps of nits were given :2795 . by mouth in close:; of 5Tu/kg and
1 .5: ,/kg daily F-or L8 days.- There were no changes nttributabLe to the
administration of X2795.

T::o- dogs were given daily increasing oral doses of •P?795 from O.lmg/kg
to L.5mg/kg over 39 days. The female vomited approximately 21 hours after
dosing -at 0.5mg/ko on the 5th.day a'nd was slightly ataxic after a dose of

?/ks [our days later. The male vomited on several occasions, after the
twenty-first dose (1.3mg/kg), the twenty-eighth close (1.5mg/kg) and after
ieeding on the 29th day. No histological changes were observed in either
of the animals.

Subacute Toxicity 

Ttiree groups of rats were fed 0.25,'1.25 and 5mg/kg ,PP796 daily for three
months. At the end of the three month Period five male and five fenale rats
from the higher dosage "roue remained undosed Eor twelve weeks to assess the

reVersibility of any lesion:;.

:;o abnormalities attributable to the cor.,pound were round in the rats in the
highest dosage group on haematological and histological examination.

On biochemical examination of the high close level. rats, no abnormalities were

observed in the levels of. SCOT, ICDH or total protein. Slightly elevated
levels of alkaline phosphatase were found in both the male and female

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

frog* controls but by day 84, had returned to the normal range. Significantly

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 slicht elevation of

serL:r-. urea levels on day 35 but not on day 84. The kidneys of the treated

rats were normal. There ,.ere no significant differences between organ

weights in treated and control rats.

There were no histological changes attributable to PP796 in rats left for

twelve weeks to assess the reversibility of any lesions.

Three groups of dogs were Led 0.15, 0.5 and 1.5mg/kg P?79c . daily for 3

70rit^3. One male and one Eemalc from the top dose group remained undosed

- for six weeks after the dosing period to assess the reversibility of any

1es:or.s.

:̀o itinb occurred sporadically in six of the nnir:rals in the highest dose

groups and three in the ;riddle dose group from the ninth day onwards.

;:o abnormal ities attributable to time compound sere fnund in the dogs on

h1r_7atologicaL, biochemical and histological exnnlnatlon and there were no

effects on blood pressure, heart and respiration rate; ECr, or organ .:eights.

were found in the dog, tested for7 char;-,es attrLb!;table Cn PP7`_in

reversibility of any Lesions.

CUSA-00319181
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-3!e pro-:an =3^J_t5 -were dos,?d oral_1v wl`h 0.77, 0.75 And 1.
27¢74/4g

r= ~7 on ca`ra 6^l3 U< pregnancy, and .`zma
le rats '.;ere y'd 0.27 and

_ .'5i.•g/k:• ??7:5 on days 6-15 o: prec imcy int'lu:i i'Ie
.

..27" . ~~g P-2735  = L', .s or :7.itn-:131 toxi ci 
e..
I in mot- rats and

Of aD-jetit- , ?oo. .^3t.==n3_ 
C.+irl and (,-n rabl: its) two

ato ..lo .̂s. In r,i'_,bLL:, ..7 
J';i/i"' and 1.25mg/%q also co'. sad an

inn aase in resor7tr.ons alt
noua!1 this *was not obser--t

ed in Mats. 

-n _-Is and ra:^.b'_ts nas no te.ratogenic =ec`_s at doses used az%d

h--s li= is s1•:,:liflc3nt ef_ect on 
pregnancy, litC"'r:n y or 'bean_.'1.7..

o Action

is a 7nosphodi esterase ir.i4bi=or. it incraase5 the resting  l' evels

o= ciclic id,? in 
guinea pig lung and kidney.

o.

tests with oe_=used isolated guinea 
pig lung P?795 at a conc-ian`~ltion

7_ /r'•l'1n.'ilblt-_d almost
 Co.mPletely th 2 hist.flne rn_e7g'_d followi

ngowing 

i_^.jeci on of anC.igen. At lower doses the e=rect was e.-&,re
mely variable.

??796 is active against bronchospasm induc
ed by a 1--g_

. dose of ni.stanine.

-ne .

=::e : on_

,= a z e 1

cJ,ron to

77 777 has Jam.^. Cosed oo to rai., , _:us-,
 gui:1=_3 J1G ~ ~-?C~ e and rhesus

create part, of the radioactivity is
 excretedraoidly in the

rhasus mor:<ey vomited 3 hours of ;=_ceivwng 0.03^g/kg;

czntai _-d 1_-2-- o= the dose, o= .-;hich at least 93N a
7oaared to be

53197. rat --n-- r:?•e? pig Produce one
 major. metabolitee

all t.-:.-.ee soecies. r

-he

.he half-ii _ o;: 29796 in ;pan was bet-.-x-2n lZ a
nd 3;. hours.

_..̂ Cli 1' C31 trials :P706 showed no evidence o; Prot=Ct'-On against

his tam-ine-i nduced bronchosDas
n, no consistent e-'f ect t:7on blood pressure

of either normot3nslve or hyper
t-ansive subjects, no banaficial e: sect on

osvC'_'_atric disorders oz' body weig
h: _ in oliesit_ and no e-rect on thyroid,

orr adreno-cortical function.

^e 5? ..-''_L?Cf':a .7i??i9
6 r+S;"?3 were nausea, .... ...t..-..y ., di...[.~n_sS 3t

doses and above. Ancina oecto_ iz ag?eared on chzon' C dozi
ng o:

T

P

1

I
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PSE PASS THE FOLLOWING TELEX TO

CHEVRON CHEMICAL COMPANY RICHMOND CALIFORNIA USA. TLX 335459

FAO DR J N OSPENSON

COPY TO: MR A W WAITT FERNHURST

ALSO COPIED TO: DR'J T BRAUNHOLTZ AND DR A CALDER8ANK JEALOTTS HILL',

REFERENCE'YOUR TELEPHONE CALL WEDNESDAY LAST PP796 DOCUMENTATION- .,

AUTHORISATION 13EING OBTAINED FROM PHARMACEUTICALS DIVISION FOR:`

FORMAL RELEASE OF DATA TO.YOURSELVES• SUGGEST THAT SOME'.OF-

DOCUMENTAT ION MAY NOT BE RELEVANT TO PROPOSED USAGE AND, I'HAT .' IN *'

V IEW OF TIME CONSTRAINT'WE REVIEW INFORMATION DURING YOUR

FORTHCOMING VISIT •

FOULKES CG ; R,.1~• CJgUAu-1
S7EL~~/

r)
.f/

PLANT'PROTECTION DIVISION

BRACKNELL
J ii
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