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NONTHLY SUMMARY
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HIGHLIGHTS

Chloracnegen

Demonstration of the process amendment for reducing TDD
formation in the Nitro 2,4,5-T plant was successful. T aon-
tent of the four batches (2.3-4.3 ppa) wzs well below the 25-40
ppa usually found.

Ramrod

USDA questions regarding Atrazine B0OW ingredients and
Ramrod/Atrazine stability were resolved by laboratory test data.
The phyzical mixturce labdel ©s3 acecpted by CSDA on February 18,
19y (USDA Registration No. 524-286) four and one-half months
following submimaion of the data.

Lasso

The Lasso EC label was approved by the USDA on January 30,
1969 (USDA Registration No. 524-285). The new ingredient state-
ment, including the addition of epichlorohydrir to our EC formul-
ation, was subnitted on Pebruary 10 and does not interfere with
the already approved label. A revised Lasso EC label was sub-
mitted to the USDA on Pebruary 1ll. The 106G label is still under
Teview. Tho unusual work load in the USDA may delay acceptance
of the 10G label until the end of March.

The process for recovering unreacted msethanol from Step
311 makes high operating rates at Muscatine pnssible without
exceeding pollution limits into the Nississippi-River.

CP 41R45

Data from Florida sugar cane trials show sucrose fncraages
of economic and practical signifi. 'nce and protection of sucrose
concentrations during freszing weather.

Change in Primary Herbicide Screen

A major modification is underway. MNany of the herbacecus
perennials snd hard-to-kill annual weeds from our secondary
programs are being included in our primary progras.
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HERBICIDES

2,4,5-T

The process a=endment for reducitg TDD formaticn duriaz the
manufacture of Na 2,4,5~trichlorophenoxide has been demonstrated
in the Nitro plant. Four autoclave batches were run under the
new conditions. TDD content of these (2.3-4.3 ppm) was lower
than that of control batches (11.5-14 ppa) and well below the
25-40 ppa usually found in production material. An extended
plant run using the modified process has been scheduled by
Mapulacluring. The TDD content of T-Acid should drop sigoi-
ficantly after all currenl mulesrials have been worked out of
the system.

Ramrod

. The Ramrod/Linuron formulations, wettable powder made at
Chapman and granular made at Muscatinoe, have been esvaluated.
Assays and phyaical properties are satisfactory. Y¥ork to im-
prove the precision of the analytical control methods continues.

In response to questiona from USDA concerning the exact
composition of the Ranrod/Atrazine one-packagze mixture, the in-
gredients of Atrazine BOW were identified by chemical and in-
strumental methods. This information and stability data ob-
tained from accelerated aging tests were presented to USDA in
support of our petition for label registration.

Four and one-balf months following the submission of
dula, Lhe Ramrud/Atrazine physical mixture label was acceptea
by the USDA oz Pedruary 18, 1869 (USDA Registration No. 3524-
286). 1In accepting the label, the USDA has requested additional
test results from field experienc.. with this product on cora
and sorghum. MND will get this data by fall.

New labels for both Ramrod 20G and Ramrod Wettable Powder
are still under review by USDA. Some additional data were sud-
mitted to the USDA oa January 27, 18969 to support our requests
for increased rates of tank mixing of Ramrod with Atrazine. A
statua check with the 'USDA indicated that all efficacy reviews
were completed aa of February 15, and it pow appears that March
lst would be a good target date for label acceptancs.

Work has been resused to develop a "compacted granular"
Ramrod/Atrazine foramulation. Our latest experimental products,
preparsd from the wettable powders by compaction under pressures
up to 3,000 psi, showed good dispersion and cold water suspensi-
bility; howaver, the particles dusted excessively in the '
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attrition test, It appears that even higher presshreu and an
adhesive will be required to make a product with the desired
physical properties.

Lasso

A process has been developed for recovering unreacted meth-
anol from Step III of the lLasso operation. The recovered mater-
fal can bs re-cycled without further trextment. Besides the
obvious economic aspects, thim modification makes it possible
to operate tbe plant at high rates without exceeding the yuanti-
ties specified in the Jowa perait on discharginz wmethanol into
the Nissiasippl River. Engineering has scheduled a project
to implement the recomnended process changes at the Nuscatine
plant. .-

large sanples of two nev Lasso formulations, Lariat and
Lasso 15G, vere preparsd in the pilot plant. These materials
wil) ha avaluated hy BN 1n the 1869 field program,

Besidue data for a variety of field-treated crops are
being obtained for lLagso in peam, onions and lima beans in the
U.3. and moybsan and corn seed sanples fron Canada. These are
1imited samplings, but all show negligible rssidues of or less
than 0.1 ppm.

A tentative meeting has been set up for March 17-18 with
the Canadian Department of Agriculture and Canadizn FDA on our
Lasso and Ranrod/Atrazine petitions. W¥We hope to obtain label
approval by the end of March., These petitions request clear-
ances for: 1) lasso, wvhen used alone oncora and soybeans, and
as i tank mix with Atrazine on corn, and with Lorox on soybeans;
and 2) tank and physical mix of Ranrcd and Atrazine for use on
corn.

The lasen EC labe]l was appraved by the USDA on Januery 3N,
1969, The USDA objectad to four mibor wesad species listed on
this lalel, sud they heave beeca deleted.

On Pebruary 10, 1969 a new ingrod.e¢nt statement for Lasso
EC was submitted to USDA. This new ingredicat statement in-
cluded the addition of epichlorohydrin to our formulation.
Thias does bot interfere with the approved lasso EC label.

A revised Lasso EC labsl was subaitted to USDA on Pebruary
11, 1269. This new label includes additional wead species not
previously accepted, methods for asrial application, tank aix-
ing with Atrazine and Lorox and provides for uses of this pro-
duct in liquid fertilizer.

The lasso petition to establish tolarances for lasso on
cotton and peaputs iz still under review by the Food and Drug
Adainistration. Our §0-day time limit for this petition is
Harch 27, 1962. .




The Lasso 10G label is still under review. A corrected
ingredient statement was submitted to the USDA on February 6,
1969, The latest check with USDA revealed that this label is
in the final stages of efficacy review. The unreasonabls delay
in gaining acceptance of the Lisso 10G label, according to the
USDA, is their unusual work load ovar the past few months.

Our best estimate of the acceptance of the 10G label is about
tha last part of March.

The synthesis prozram to exploit lLasso technology has been
extanded to include a study of the reactions of 2,6-diethyl-
N-mcthylcacaniline (azomocthine) with electrophiles. Sevaral
new derivatives have been prepared for screening.’ Surprisingly,
sesveral alectrophiles failed to react at all. Work is in progress
.to establish the relationships between reactivity and electro-
philicity. Bopefully, this will point the way to preparing oew
potential harbicides. .

»p¥ (Rannox T)

The petition to establish tolerances for trichlorobenzyl-
chloride is currently being roviewod by the FDA. USDA rerti.
fied the efficacy of this product on Februsry 13, 1869. Our
60-day time limit for this petition terminates May 13, 1869,
Some additional toxicology data on liver weights for rats were
furnished to the FDA on February 18, 18965. Since the FDA had
raised a question with respect to increased liver weights in
rats, they asked to see the individual "raw data™ from our 90-
day rat study.

Rogue

Virtually all of the residue procedure studies carried
out to date using rice plants treated with Rogzue-14C consist-
ently reveal only 503 recovery of J,4-dichloruuniline-14C (DCA).
The yemaining ons-hal}f of the radionctivity is neither extrec-
table nor steam-distilladle. Apparently, this non-recoverables
14C iw wcrumbled ansong nulural pruducls or is cheaically bound
or pressnt as functionally modified DCA molecules. Metabolisa
and residue methods are being ‘eveloped to attempt to define
the nature o0f this "non-recoverable™ 14C.tnZged material.

3,6-Dimethylaniline

The program to develop a process for manufacturing 2,6
DMA, the key raw material for CP 352223 and CP 32665, continues.
A naw fixed-besd tubular reactor wes successfully operated using
various catalyats and an ammonia/2,6-xylenocl fesd. Conversiona
up to 40% were attained; product quality has not yet besn de-
fined. Additional catalysts will be screened and optimum oper-
ating conditions will be estadblished as rapidly =s possible.
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“H-fornyl Rogue"”

Ssveral years ago, a limited amount of work was done on
the preparation of K-formyl-N-acylanilides and N-formylcarbanil-
ates. Ons of the former, "N-formyl Rogue", exhibited outstand-
ing activity as a contact herbicide; other compounds were moder-
ately active. A recent re-examination of test data and struc~
ture-activity relationships indicated that related compounds
derived fromr poly-substituted apilines should be prepared for
testing. Thic work is in prozross.

Brogdlcaf Ficld Program

8pecific test programs with four academic cooperators
.(Oregon, Iowa, New Jorsey, North Carolina) have been formulated
and approved. The nov compounds which will be field tested
are active, pre-eamergence, on broadleaf weeds: CP 39233, 1-Cl-
c¢yclohexen~l-yl)-4=(o-f1luorophenyl)=-l-methylurea, and CP Sv&6d,
1={3-hydroxyphanyl)-3-(l-cyclohaxen~l-y!)-3-methylturas, tert-
butylcarbamate. In addition, studies will be carried out at
St. Charles.

Far East Field Prozrom

Duringz the first four months of 1969 -additional pre-emer-
gence berbicide tests in India, the Philippines, Malaysia, Thai
land and Ceylon have beon scheduled with our pew rice herbici-
dal candidates. The compounds are: CP 29036, benzyl octa-
hydro-lH-azoaine-l-carbothiclate; CP 29037, benzyl hexahydro=-
azocine~-1l-{2H) -carbothiolate; CP 56250, 2-chloro-K-(2-methyl-6-
n-propyl- I-cyclohexen-l-yl)-u-(2-ethoxyethy1)-ncetn-ide° and
TP 57177, 2—chlore-N-(2,6-dimethyl-l-cyclohexen-1-y1)-N-(2-n-
butoxyethyl)-acetnnide. .

These compounds will be coapared to CP 53519. K-{butoxy-
mathyl)=2-chlinra.2',6'o-diethylpretanilide, and ather atandard
compounds, The results will be available by June 1, 1¥tY at
which Llime Lhe 1D68 Far Easl suzmer scason prograa will be
planned.

Prinary Herbicide Screen Chan,cs

To keep abreast of the changing weed control opportunities,
i.e., those weed situations wvhere products and nethods are
either inadequate or non-sxistent, a major modification of our
primary bherbicide screen is underway. The opportunity factor
for success will be greatly iaproved by the change to a weed
species spectrum which reflects unanswvered weed control problems.
Among the newly included key species are herbaceous perennials;
nutsedge, quackgrass, Johnsongrass and Canada thistle; and
annual weeds: velvetleaf, smartweed, cockledur and lamdbsquarter.
4ll of these weeds veres part of our secondary programs in the
past.




National Cancer Institute -~ Nationzl Institutes of Health

A preliminary examination has been made of the raw data
supplied by NCI1-KIH from their astudies "demigned™ to develop
a screening tool for tumorigenic conpoundns. Of Monsanto's agri-
cultural chemicals, only Avadex and various phenoxyacetic deri-
vatives were included in this program, and only Avadex was con-
nected with an alleged increase in degree of tumor incidence
as compared with control mice. A statistical evaluation of
thess rawv data is to be made by NCI-RIH. It appears likely
that they will publish these results in s50ume forwm.

INSECTICIDES

gprn Rootwors Insoc}icido

The parathian/crensnte granvler formulation continues to
be a promising candidate for controlling the western cornm root-
wora. A major problem, hovever, is associuled with this experi-
mental product, i.e., "how USDA/FDA approval can be obtained
_for the use of creasote,a conplex, ill-defined mixture?"” No
agricultural uses of this product are currently known to be
approved. To circumvent this problem, other sinmpler stabilizer
candidates are being screened as rapidly as possible in an
effort to define one or more alternates in time for limited
field trials in 1869.

Although we had made an assumptiqn that unit activity
against western corn rootwvora (WCR) larvae was not a limiting
factor in the field performance of parathion, a comparison
was made with the newer soll insecticides to verify this point.
These tests have shown that the assumption was correct. The
order of unit activity on BCR larvav is parsthion > Dylvustie
> Lapndrin > UWOCAP> Pux > Furadan, Prrathion is 50 tines
more toxic to WCR larvae than Furadan. Obviously unit acti-
vity sgainst larvae doess not corrslate with field perforzance,
and persistent activity io the soil can bo decisive. These
test results on larvae do not ~orrelate with adult topical test
data which was pudlished by Harold Ball in Nebraska. Juradan
was roughly 2.5 times more active than parathion on adult corn
rootvors.

In so0il tests we have found persistent activity with CP
86768, 3-isopropyl-4-cyanophenyl methanesulfonate; CP 58294,
8-(p-tolyl)-O-phenyl methylphosphonodithicate; CP 59593, 3-
isopropriphenyl-N-iscbutenyl-N-nethylcarbamate; and CP 59665,
3-isopropylphenyl-K~(l-cyclohexen-1-yl)=~N-methylcarbamate.
Granular foroulations of these will be made and tested since
granpulation prolongs soil performance in Niran and Bux.
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Life Cycle Screen

The life cycle screen against mosquitoes is now routine.
0f 247 compounds tested, 31 did not kill any 1ife stage of
the insect, but did prevent egg deposition. These results are
encouraging because they point to insect control by population
suppression rather than by direct kill, and because the chemistry
is again = departure from conventional insecticide chemistry.

Sheep Blowfly Insccticido

Inconclusive field trials of our candidate blowfly inscet-
icides, CP 53808, 0,0-diethyl-8-(2,6-diethylphenylcarbamoyl)-
sethylphosphorodithioate, and CP 55764, its dimethyl anmalog, in
Australia last season were due to low blowfly infestation.
Blowfly activity hzs nov started to build up again in New South
Wales following rains. Jetting trials at four nev locations
should have bsen started last weak.

PLANT GROYTH REGULATORS

Antitranspirants

Field plans have been finalized for evaluation of PGR-1
at all selected Karket Development fields and St. Charles.
The two corn varieties to be used represent a relatively short,
early maturing type (Dekalb XL-45, 105-day) and a tall, full
season type (Pioneer 3567, 120-day).

Two doudble se¢ts of corn planis have had fuliar Rogue-11iC
treatment, and “soil™ application of 3,3',4,4 -tetrachinraazna
benzene~14C, the Rogue soil metabolite. Mature corn grain is
Tequired for resicdue and motaboliss worr for use wl Rugur as a
plant growth regulator.

Carbohydrate Enhancement

.The final barvests haxve been made on the Florida sugar
cane ripening trials. CP 41845, N,N-bis-/ (dihydroxyphosphinyl)=-
mathyl /-glycine, and CP 41820, /-(dihydroxyphosphinyl)-aethyl 7-
imino diacetic mcid, increased sucrose content of cane. The
cheaicals were applied to 2 varieties of ll-month-old cane in
10 gallonn/acre at rates of 4-1/2 1bs/acre for CP 41820 and
3, 4-1/2 and 6 1bs/acre for CP 41845, For both varieties and
both chenicals, sucrose content increased significantly over
controls. The gain-over controls varied from 7% after 7 weeks
with CP 41820 on both varieties to 104 after 10 weeks with CP
41845 on the C.P. 50-28 variety of cane.

3
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Thers was no apparent significant differences between all
thres application rates. Neither chemical had any apparent ef-
fect on the cane tonnage as conpared with controls. The in-
creased sucrose at 7 weeks for CP 41820 and at 8 and 10 weeks
for CP 41845 are considered of economical and practical ixport-
ance, With CP 41845, yield was increasing at 7 weeks after
application when a severs fresze occurred. Slopes of the
graphs indicate that the. rate of sucrose loss after the freeze
was greater in the control than in the treated cane. This
apparent capacity to maintain higher sucrose concentrations
under adverse webstler condilivusw may Lo very Impurizal, wpol
only in Florida and Louisiana where freezing often is a prodlesm,
but in other cane areas of the world where natural ripening
carried out with controlled drought may be interrupted by rain
with a resultant drop in sucrose content.

Cane ripening trials are being carried out in Australia
again during 1968, Cooperative work is being carried on through
the Bureau of Bugnr Experiment Stations and with Colonizdl Sugar
Refining Company. The trials this year are exclusively with

CP 41845 and are designed to establish the optimun rate, time

of application, perfornance on at least three major varieties
and potential for preventing late season deterioration in
sucrose concentration occurring after the peak of normal ripen-
ing.

Soybean Physiology

The nitrite reductase enzyme assay was evaluated using young
trifolioclate leaves from soybeans. Preliminary results indi-
cate the ratio of the nitrite to nitrate reductase is 10:1.,

This ratic is sormewhat higher than _has been reported for these
two enzymes in corn (2 or 3:1), but is substantially lower than
the ratio found in isolated tobacco cells (40:1). An experi-
menil Lo munilor Lbe nitrale uptake as well as these two snzymes
will be inftiated irp Februsry using the Dars variety cf soprheans,

Methyl Thiobutyric Acid

Collaborative researcn with Dr. Samuel Wildman, UCLA,
resulted in development of a suitadle isolation and assay media
for studying photosynthesis in isolated tobacco chloroplast.

If this technique has general applicability, it would permit

us to conduct evaluations oh isolated imtact chloroplasts from
other plant species of more direct interest to the Agricultural
Division, such as coran, soybeans, wheat and rice. The isolation
of intact chloroplasts 2£rom plants other than spinach has been
most difficult, and for that reason, most of the literature on
photosynthetic msasurenents of isolated chloroplasts has been
conducted wvith spinach. The modification of isolation proce-
dures iovolves the use of bovine serum albumsin which yielda
intact tobacco chloroplasts that evolve oxygen under illumina-
tion and immediately stop when illumination is cut off. Ve
vare able to demonstrate with such chloroplasts that protein
syntheais was stimulated approxiamately 2004 when chloroplasts
were illuainated coapared with chloroplasts kept in the dark.
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it is hoped that the use of methyl thiobutyric acid in such a
system may be useful in establishing its role in protein syn-
thesis initiation.

LONRG RANGE PLANNING

. The identification and evaluation of the technical limita-
tions to world crop production has been established as a prinm-
ary approach to luny rangs planning. The initial study will
focus ou cora, soyboans, wheat, rice and sorghum production,
Steps have been taken to ewlublisl Lhe current production prac-
tices and to identify the technical limitations. Evaluation
of these limitations will assist in directing future programs
toward products which will meet significant needas of worldwide
commercial agriculture. In addition to involvement of Nonsanto
psrsonnel, coatacts have been made with USDA, AID, foundations,
universities and private indugstry to maximize the utilization
of technical knowledge.

The area of flower control was outlined to identify poten-
tial product areas. These include: hybLridization in grains
and control of flowering in tree fruits (thinning, nnnual bear-
4ng, dormancy), flower and fruit drop in soybeans and cotton
(1int quality through limiting the flowering period), growth
regulators in vegetables annd flowering control for vegetable
quality. Although all these areas are not prime market targets,
the phenmomenon of flowering must first be assessed on a tech-
nological and scientific basis before proceeding with specific
R & D programs, o,

Contacts and specific individuals have been identified
at Rockefeller Youndation and AID for future. in-depth discus-
sions on worldwide agricultura) needs., Rockefeller programs
at the Rockefeller-Ford institutes are being reviewed to out-
line gpecifis programs,

The lnternational Division has been requested to provide
R & D with agricultural production in each regionc as well as
answvers to somo lpoci!ic_questions ‘n hybrid seed production.

.
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