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New Paraquat Formulations

I am sending you as promised,
statement summarising the present position on the emetic
with your assurance that this

could be handled within Chevron as highly confidential

material, we may have included detailed information that
is of background value rather than immediate importance ]
to you, but this may help to suggest areas for further '
discussion that you would like to raise in our September

formulation of paraquat.

meetings.

You will note that a letter has been sent to our Pesticide
Safety Precautions Schemé (PSPS); we feel confident that
within the next few days we 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 up any
problems we now aim to apply 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 proppsal to’
change our meeting dates back to September 8, 9 and lO.
Looking forward to seeing you then. - ,

With kind regards,

Yours sincerely,

Y.

_I
i
a‘,—

Registered in England No. 218019 Registered Offica Imperial Chemical House Millbank London SW1P 3JF

4'August 1976
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2. rDo Was dcveloo=d by th2 Pharmaceuticals Division of ICI Ltd. betw=2n
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studies were undertskan (for sunmary se2 foesndix 1) on the satisfactory

Cormittee for the Safety .of Medicines. ' On the basis of this Certificate

human trials were undertaken in five centres in the U.X. involving 29

"o2rsonnal. It became clear from these trials and from data being .
simmiltansously generatad in monkeys that P2. 796 was an effective and

raliable ermetic agent of considerable potency. - For this reason the
davelooment of the compound as a therapeutic agent was abandoned..

.

In January of 1976 th= nossibility of incorporating P2. 796 in Gramoxone

.

was identified. Subsequently a programme has been pursued to estzblish

waethar the oredicted usage of PP. 795 *o& improving the safety of

b

SGramoxone can be realised. Such realisation is despendznt upon the

fulfilmant of a number of criteria .ml’ﬂ are out*lred halovw. 'The time

.
:

course of our activities is presented in the attached network (Aooend ix 2).
N 1
|

The level oflinclusion of PP. 796 in Gramoxone has, after carsful

consideration of human data baen estaplished as 0.05% w.v, jThis will cgive
- ’ .

a dose of 5 mg in 10 nl of Gramoyo1° wiich is liksly to oroduce emesis

writhin 15 minutes in 80% of those ingssting such a cuantity.

It is now clear that it will be possible to formulate P?. 795 in Grarmoxone S

Iramorone UK and Gramoxons Ixport. 3Stahility information To date indicatas

n has been usad in
)

no .ohysical or chemical 2rodlems. The materzial whic

tascs 32 far has besen of pure pnarmaceuitical grade and consideration is

fe s
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being given to checking the stability produced from a formulation mada
up from PP. 796 of 90% purity. In addition, in order to give satisfactory
patent covarages, formulations containing the emetic agent at much highsz

concentrations will ba examined from the stability aspect.

Matabolism and Environmenial work

not be necsssary to embark on extsnsive cattle palatability or animal

.

Radiolabslled .P? 796 will be available by the end of July, ‘it is plannad
that this material will bs usaed to examine the fate of the cémpocnd in’
p;aqts, water and soil. It is not possible at this stage to accurately
oradict the likely fate of this compound in 'thHe forsgoing environments;

it is c¢ledrly necessary to obtain this information as soon as possibla.

A method for the énalysis of the compound .will be available by August; it
is intendad that ressidue samples be takan from current.and fdrthcoming trials
which, in combination with the information from.metabolism"studies, will :]

give an indication of the environmental stability of thi§_qoﬁpound. A

combination of a reasonaple amount of dagradation, ccuplad with the

extremely low rate of application during<spréying may indicate that it will

transfes studies. At the present time it is not intended to embark upon
soil leaching studies, tha2se can howevar be put on at short notice if it

is felt necessary to do so.

‘Process Chemistry

l
N

Ph;rmaceuticals Division are currently investigating the érocess developmen£

rejuired to produce tonnage quantities of P2. 796. They are confident in
tneir ability to supdly forthcoming ramuirzemants for the compoundl’
2ata2nts

Our nresent currsnt datsnk strategy, which is both comprehensive and

intensive, is ko cover as many territories in the worldl as possible, Both

-

r‘
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Z. 795 itsell and for compounds in other chemical classess whaich

oX

couid b2 c22med to have -ematic potential. i
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2 box trials which have besan undesrtaken this 3pring all
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cizarly demonstrate that .the presence of th2 emetic agent has no -2ffect at

2ll on the efficacy of paraguat.

fZicacv

|9

Siological.

siork has recently-bsan done at CTL in rats, dogs and monk2ys to damonstrate

—

that tha prasence of the emetic agent is capable of raducing thz fatalities

Lo

likaly to ensue from swallowing paraquat solutions. Tha evidance to date,

A

which nas yet to ba fully completed, is extresmely encouracing, in that

groups of dogs and monkeys, when receiving fatal duantities of paraquat in

™

the presence of the emetic agent, were sesn to surviva. The information

2s, a spacies which doxs not vomit, indicates that thers

}=

sreo rat stud

i

e * !
is possibly a raduction in . ,gastric emptying procduced by P2 795.

CTL will do further work to qualify these initial findings.

2zgistration ’ :

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

that thes P325 will operat2 a guick review of this data, therebyv giving us
: : . i

trials clearance for the early Autumn. This trials clearance will.permit - 3

us to study in greater depth the possible hazard, in terms of side effects I

T

of naus=2a, which could ensu2 from thes large scale spraying of an onm=tic
formulation. A proposed protocol for such studies has been producad. On
theoratical grounds thars is no r2ason to.zalieve that operatars will

suffer from any effects from the use of this compound, however it is claarly

th

elt important that this aspect of formulation be exanmined to our full

n

atisfaction. . This information will form part of the second ‘phasz oi

e T = YT T ey ] o g1
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registration stratagy which is application for  2Provisional Conmercia

“will include the toxicology information, =2avirommental aspacts, formilation

It is prooosed that consideration bz g¢ivan to presenting the ematic’.

Formulation concapt ta othar registration authoritiss, in particular the

Z2A, as scon as it is politic to do so.

Summarcy

On the. basis of evidance to date there is every reasdn to be optimistic in

tha realisation of a reduction of fatalitiss by means o an .emektic

formulation containing FP. 798, It is our current wview that, by Ssptembar

of this .year w2 will have sufficient data to consider ithe extznsion of such

a formulation to z2ll territories rollow;::g tha UK introduction in Fabruary

1577.
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SUMMARY OF 'THE TOXICITY OF 92796

(2-2ning~d-mathyl-5~0x0~4=n-propyl—4,5~dihvdro~
s-triazolo~[1,5-2)oyrimidine) '

{

. el g e ' N
azuke Toxicity ) .

acut2 oral . LD50 mouse 300~31img/kg

acute oral LD50 rat 150-155mg/kg -
acute iv L2390 mouse . -150mg/xg
acuta iv LD30 rat (female) - 50-30mg/kg
acute iv LD590 rat (male) 80-75mg/kg

- In rabbits 5mg/kg int:évenously killed on2 out of two rabbité,mZOmg/kg

xilled two out of two rabbits. |

The mice that died after oral adminisiration had convulsions and diad
within minutes of dosing with the exception of a few animals which died
Zrom general inanition two. to four days later. Rapid respiration was
seen immadiately after the oral dosing of rats with the compound. All
th2 animals wnic¢h died did so from gensral inanition within 48 hours of
dosing except for one animal which died after 3 days.

Animals receiving intravenous doses ceveloved a rapid respiration. The
majority of mice receiving 100 and 150mg/kg had convulsions witnin an hour
after dosing but many recovered., Th2 mice that diad did so wikthin
fiftesn minutes of dosing. The rats receiving an iv dose salivated

_profusely within a few minutes of dosing. All the rats vhich died, exceont

for on2, died within the first twenty~four hours. o
. , |

No gross abnormalities were sean at autopsy

Skin Irritation S . '

_PP796 .' cream and PP796 “ointment were apolied to intact, shaved skin .

of six albino rabbits twice daily for ten consecutive days. Slight to

moderate erythema and desquamation were observed with' the cream applications
. and slignt erythema with the ointment. ]

Similar applications of the cream to abraded skin caused slight to mild

erythema and desquamation, while the ointment caused only slight erythema. -
o .- a

Neither of these preparations caused sensitisation in the rabbit.
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Emetic Effects

- The maximum tolerated non-emetic dose of 22793 in wonkeys and marmosets

appears to be in the range o[ 0.1 to O. Smb/kg " ’ '

Short-tz2rm Joxicity

Two zroups gf rats were given 2P795 . by mouth in doses of Smpg/kg and LLXu}iﬂ
Smg/kg daily for 18 days. There were no changes attributable to the

aLanLsuratLon of #2798, ) .

Two dogs were given daily incrcasing oral doses 6E 2795 ° from O. lmg/kg

to 1.5mg/kg over- 39 days. The female vomited approxlmaCalj 2} hours after

dosing at O. Sng/kg on the Sth day and was slightly ataxic after a dose of

0. 6rg/ kg four days later. The male vomited on several occasions, after the:
twenty-first dose (1.3mg/kg), the twenty-cighth dosc: (1.5mg/kg) and after
fceding on the 29th day. No histological changes were observed in either

.of the animals.

Subacute Toxicity

Three groups of rats were fed 0.25, 1.25 and Smg/kg P2798 .': daily for three
montns. At the end of the three month period five male and five female rats
from the higher dosage group remained undosed for twelve weeks to assess the

re'er510111ty of any lesions.

. N
Yio abnormalities attributable to the compound were found in the rats in the

" highest dosage group on haematological and histological examination.
. Em—— "

—— t

On biochemical examination of the high dose level rats, no abnormalities were
observed in the levels of SGOT, 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 sxgnlfxcantly dlfferenc
- from controls but by day 84, had returned to the normal range. Slgnlflcantly

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 ‘Lé
rats were normal. There were no significant differences between organ N 3
weights in treated and control rats. ;

. : . ' . . l
. There were no histological changes attributable to PP79S in, .rats’left for U) \pﬂvﬁ

twelve weeks to assess the reversibility of any lesions.

Three groups of dogs were fed 0.15, 0.5 and 1.5mg/kg P279 daily for 3

months. One male and one female from the top dose group remained undosed

for six weeks after the dosing period to assess the reversibility of any
“l2sions. 4 . .

Uomiting occurred sporadically in six of the animals in the highest dose
zroups and three in the wniddle dose group from the ninth day onwards.

o abnormalities attributable to thé compound “ere found in the dogs on
hacratological, biochemical and histological examination and there were no
effects on blood pressure, heart and respiration rate, ECG or organ weights.

Yo changes attributable to PP7398 | were found in the dogs tested for
reversibility of any lesions. ‘
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é
mg/kg. PP7SS . on days 6-l3 of pregn:s

et

og/g and 1.2::;/
nis was not coser

T Pe7es nas no F=:agocpﬂ1c effacts at dos2s used and
t affect on pregnancy, littering or weaning.
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D795 is a pnhosvhodiesterasse inhibitor. It 1n“r=as=s the rasting lavals
T cyclic A2 in th2 inea pig lung and kldnﬁy.

=

sts uvith perfused-isolated gquinsa pig lung PP796 a2t a coacentration e
vg/ml innibited almost completely thes histamine rele following -
injection of antigen. At lower doses the effect was extremely variable.

(4}
ll\

2p795 . 1s active zgainst bronchospasm induced bv a 1=*g= dose of histamine

os2d oo to rat, mouss, guinea vig, b2agle and rhesus
ter part of the radigactivity is excretad rgazidly in the
us monkey vomited within 3 nours of racsiving 0.08xg/kg;
nad 42% of the dose, of vhich at lsast 93% anoearad to be
7. Monkey rat and guinea pig producs ons rajor metabolite
three species.

IS
"y
W
-
0
5 O
il
v
1]
H U
ib
b
o
3 1% 0

Tha hali-life of PP795 in man was batween 1} and 3% houss.

- .

Tn clinical trials ' PP796 showed no =2vidence of protection against

histamine-induced bronchospasm, no consistent effact upon blood pressure
0% either normotensive or hypertensive subjects, no besneficial effect on
osvchiatric disorders or body weight in obesity and no effect on tnyroid,
or adrenco-cortical function.

v

Trne sids-2ffacts 0f 22795 dosing wars naussz, v ti_g =nd dizziness at
img unit dosss and shove. Arngina pecloris aa:aared caronic dosing of
2mg o Two subiscis.
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