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ABSTRACT

A natural substance that acts to control plant activities are Plant growth regulators and often called
phytohormones to regulate growth, development and responses to stimuli. Which includes hormones

and non-nutrient chemicals not found naturally in plants that when applied in plants, influence their
growth and development. Changes in phytohormone levels result in gene activation shifts. This paper
accomplishes the review article on chemistry of the novel plant growth regulators according to their
medications, and has been discussed according to the types of plant growth regulators.
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INTRODUCTION

Plant growth regulators/plant hormones are
chemicals which are related to the growth of

Both the groups regulate:
- Cell division
- Cell differential

the plant are known as 'plant growth
substances'. Low concentrated signal molecules
are produced in the plant were the hormone
cells regulate the cells locally and moved to
other locations ™. Two types of plant growth
regulators are used in the nature named as
Natural and Synthetic types:

Natural PGH= generated by the plant
Synthetic PGH= Development done by the
humans

- Root and shoot growth
- Plant aging

The following are the classification of Plant
Growth Regulators:

- Auxins

- Gibberilins

- Cytokinenins

- Abscisic acid

- Ethylene

The following are the chemistry of the classified plant growth regulators:

ANTI-AUXINS

Clofibric acid:
It is the form of herbicide,

a metabolite of the cholesterol-

reduce the level of VLDL. It can

2,3,5-tri-iodobenzoic acid:
It is an inhibitor of polar auxin acid
related to the plant growth itis | transport and more commonly
known as TIBA. Uses : plant
lowering pharmaceutical. And | growth regulator and controller.
It suppresses somatic embryo

4-CPA:4-chlorophenoxy acetic

Synthetic pesticide similar to
chemicals in a group of plant
hormones called

auxins Esterized with dimethylet
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increase the level of HDL as

well®!,
0

S

2-(4-chlorophenoxy)-2-
methylpropanoic acid

formation and postembryonic

shoot / root development in

Eleutherococcus senticosus!™
O OH

| |
2,3,5-triiodobenzoic acid

hanolamine (DMAE)

it forms centrophenoxine[s]
0]

O\)'I\OH
ST

2-(4-Chlorophenoxy)acetic acid

2,4-D: Dichloro phenoxy acetic

chlorophenoxy herbicide simila
rin structure to 2,4-D that is
used to kill annual and
perennial broadleaf weeds. It is
a component of many common
weedkillers'.

Cl
cl 0 0
! OH
R)-2-(2,4-
dichlorophenoxy)propanoic
acid

used as an herbicide for control
of woody plants and broadleaf
weeds!™?.

Cl O

° OH
Cl

Cl
2-(2,4,5-
Trichlorophenoxy)propionic acid

2,4-DB: 2,4-DEP:
acid selective systemic phenoxy Herbicides, plant growth
It is a synthetic auxin (plant herbicide used to control regulator .
hormone), and as such it is many annual and perennial
often used in laboratories for broadleaf

plant research and as a weeds in alfalfa, peanuts, soybe

supplement in plant cell ans, and other crops. Its
culture media such as MS active metabolite,2,4-D, inhibits

medium®®. growth at the tipf ]of stems and
roots!”.
A :
P M
; 1 OH 0 OH tris[2-(2,4-
4 dichlorophenoxy)ethyl]phosphite
Cl” Yl Cl Cl
: : 4-(2,4-
(2,4-dichlorophenoxy)acetic . L
. dichlorophenoxy)butanoic acid
Acid
Dichlorprop: Fenoprop

1AA:

IAA is also produced from
tryptophan through indole-3-
acetaldoxime in Arabidopsis.

treatment with IAA and analog
1(methyl)-1AA resulted in

significantly decreased brain
(11]

sizes
o]
OH
N
N

2-(1H-indol-3-yl)acetic acid

1-naphthalene acetamide:
Synthetic auxin that acts as
a rooting hormone.

a-naphthaleneacetic acids:
The hormone NAA does not

1-Naphthol:
They are precursors to a variety

occur naturally. NAA can be

of useful compounds. Naphthols
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detected by HPLC-tandem mass
spectrometry (HPLC-MS/MS) 2,

0

It can be found in commercial

products such as Rootone.
O

(both 1 and 2 isomers) are used
as biomarkers for livestock and
humans exposed to polycyclic

NH, oH aromatic hydrocarbons

OH
2-Naphthalen-1-ylacetamide 2-(1-Naphthyl)acetic acid OO

1-Hydroxynaphthalene; 1-
Naphthalenol; alpha-Naphthol

Naphthoxyacetic acids :
“naphthyloxyacetic acids” is
given as an alternative™.

2,4,5-T: chlorophenoxy acetic
acid herbicide used

to defoliate broad-leafed plants
[14]

o
Cl_s5 =& G\/J-I\
. = OH
._I
(1-naphthyloxy)acetic acid il Eal o
and/or (2-naphthyloxy)acetic (2,4,5-Trichlorophenoxy)acetic
acid acid
CYTOKININS
2iP: plant growth regulators

6-Benzylaminopurine: ltis 4-hydroxyphenethyl alcohol:

an inhibitor of respiratory plant growth regulators.
. . (15
M kinase in plants
HsC NH

D—D—CHz—CH,—O

NE N , 4-(2-hydroxyethyl)phenol
Qv

N
N-(3-methylbut-2-enyl)-7H-purin-6- | N- (PhenyImethyI 7H -purin-6-
Kinetin: Zeatin:

Ability to inducecell division,
provided that auxin was present in
the medium. Kinetin is often used
in plant tissue culture for inducing
formation of callus ™.

It promotes growth of lateral
buds and when sprayed
on meristems stimulates cell
division to produce bushier
plants.

HO

e j\L
—==

HN . NH H
N N NIL/L\J_’: >
Ll | /> NT N
e

N N (E)-2-methyl-4-(7H-purin-6-
ylamino)but-2-en-1-ol

N6-furfuryladenine
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Calcium cyanamide:
CaCN2 is a calcium compound used
as fertilizer™”

Ca’*| | N=C=N

Ethephon:
sprayed on mature-green pineapple
fruits to degreen them to meet
produce marketing requirements.
There can be some detrimental
effect on fruit quality™.

O

I
Cl N I:\)"‘OH
OH
2-Chloroethylphosphonic acid

Dimethipin: group of sulfones
and dithiins .It is used as a
defoliant for cotton, vines and g

um trees, also as a growth
18]

regulator
DQ\\ — 54’0
o R
o O

Merphos: plant growth
regulators, tributyl
phosphorotrithioite

Endothal is a chemical
compound from the group
of dicarboxylic acids, as
the herbicide can be used.

0

COH
;b/cozﬁ

Metoxuron :
herbicides (phenylurea
herbicides)
plant growth regulators
(defoliants)

T

- /@ATN\C

3-(3-Chloro-4-
methoxyphenyl)-1,1-
dimethylurea

Pentachlorophenol:
organochlorine compound used as
apesticide and a disinfectant®”.

Thidiazuron : phenyl - urea
derivative . It is a biologically
active substance which is used

OH as a plant growth regulator, especially as a defoliant
Cl Cl 2135 a defoliant, for cotton .
N 0
Cl ClI 0 /E N /\\/\S/F’TS/\/\
o] JL I N s
2,3,4,5,6-Pentachlorophenol / ‘\—\
N~ °N” S
H H S, S, S -tributyl-
1-phenyl-3-(1,2,3 -thiadiazol-5- fosfortrithioaat
yl) urea

Tribufos:
organofosfaatester as plant
growth regulator used,

ETHYLENE INHIBITORS

Aviglycine: plant growth regulators
(2S,3E)-2-amino-4-(2-aminoethoxy)but-
3enoicacid

1-methylcyclopropene: is a cyclopropene derivative
used as a synthetic plant growth regulator. It is
structurally related to the natural plant
hormone ethylene and it is used commercially to
slow down the ripening of fruit and to help
maintain the freshness of cut flowers®?.
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L8 T Je
ZH, O .
4 .
e H i OH
H—IM H/ H‘“|_|
.
H
ETHYLENE RELEASERS
Etacelasil: Glyoxime: plant growth regulators
2-Chloroethyltris(2-methoxyethoxy)silane Glyoxaaldioxime is an oxime derivative
;H of glyoxal™®
0O—=¢C H [}
y
ot el HO\ N N\
- / i A
CHy H M OH N OH
H_N\ H,r K“H

GAMETOCIDES
Fenridazon: plant growth regulators

o o

H,C N

Cli

Propyl 1-(4-chlorophenyl)-6-methyl-4-oxo-1,4-
dihydro-3-pyridazinecarboxylate

Maleic hydrazide: is a chemical compound that is
used in agriculture as aplant growth regulator,
especially for preventing premature formation of
shoots in dug potatoes, onions, etc. and shoots in
tobacco plants. ¥

i
H_ N o
N
o =

6-hydroxy-2H-pyridazin-3-one

GIBBERELLINS
Gibberellins: Gibberellins are involved in the
natural process of breaking dormancy and
various other aspects of germination. A major
effect of gibberellins is the degradation
of DELLA proteins, the absence of which then
allows phytochrome interacting factors to bind to
gene promoters and regulate gene expression'”!

Gibberellic acid: used in laboratory
and greenhouse settings to trigger germination in
seeds that would otherwise remain dormant®?®

HLC COOH

(3S,3aS,4S,4aS,75,9aR,9bR,125)-7,12-dihydroxy-3-
methyl-6-methylene-2-oxoperhydro-4a,7-
methano-9b,3-propenoazuleno[1,2-b]furan-4-
carboxylic acid
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Abscisic acid: also known
as abscisin Il and dormin, is
a plant hormone. ABA functions
in many plant developmental
processes, including
bud dormancy. It is degraded by
the enzyme (+)-abscisic acid 8'-
hydroxylaseinto phaseic acid (27,

0” OH
(2Z,4E)-5-[(1S)-1-hydroxy-2,6,6-
trimethyl-4-oxocyclohex-2-en-1-
yll-3-methylpenta-2,4-dienoic
acid

Ancymidol:lt is used as a
growth regulator used it
is a 1:1 mixture of two
enatiomers of the chemical
compounda from the group
of pyrimidines.

HO
Z N
I
H

a-cyclopropyl-a-(4-
methoxyphenyl)-5-
pyrimidylmethanol.

Butralin: is a racemic mixture from

the group of dinitroaniline

derivatives. Butralin is used as a pre-

emergence herbicide.

o

HN CHs

OsN NO2

CHs3

CHs
(RS)-N-sec-Butyl-4-tert-butyl-2,6-
dinitroanilin

H3C

Carbaryl: is a chemical in
the carbamate family used

chiefly as an insecticide®®”.

TSNH

@) (@)

1-naphthyl methylcarbamate

Chlorphonium

Cléwm

Tributyl(2,4-
dichlorobenzyl)phosphonium

Chlorpropham: used as a sprout
suppressant. used to
inhibit potato sprouting and for
sucker control in tobacco®".

AL
H

Dikegulac: dikegulac-sodium

0, CH

n D'\-\.l‘:' ': i"-E

Flumetralin: N-[(2-chloro-6-
fluorophenyl)methyl]-N-ethyl-
2,6-dinitro-4-

(trifluoromethyl)aniline
E JCH,
— CHy

Fluoridamid: 3-
Trifluoromethylsulfonamido-p-
acetotoluidide;N-[4-methyl-3-
[[(trifluoromethyl)sulfonyl]lamino]
phenyllacetamide;n(sup4)-acetyl-
n(sup2)-trifluoromethylsulfonyl-

toluene-4-diamine
= F

HN: : .N.\g/

Fosamine: ethyl hydrogen
carbamoylphosphonate

Glyphosine: N,N-
bis(phosphonomethyl)

Isopyrimol: 1-(4-Chlorophenyl)-2-
methyl-1-(5-pyrimidinyl)-1-
propanol
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O —
N || @
H\ /F'\ HO”T '|3'H HO "
HO H,
/N (ﬁ 0—CH,—CH, /ENVT o
H 0 CH ci
Hir e}
Maleic hydrazide Maleic: Mepiquat: 1,1- Piproctanyl: (RS)-1-allyl-(3,7-
hydrazide is a synthetic dimethylpiperidimnium dimethyloctyl)piperdidinium.
compound which has a plant '._.'..:._.:..’._.'..:._.._' -:
growth regulating action. It is HaCw_ 4 CHs A AT 1
used as a foliar treatment of ™ A
potatoes to prevent volunteer
formation and sprouting during E E
storage.
T
(8]

Prohydrojasmon: Propham: isopropyl Tiaojiean :4,4-dimethylmorpholin-
propyul(1R,2RS)-(3-ox0-2- phenylcarbamate 4-iumchloride
pentylcyclopentyl)-acetate ' /—“\ o

containing 10£2% propyl %**—{'6 o
(1RS,2SR)-(3-0x0-2- ”;N—f-ﬁb . &
pentylcyclopentyl)acetate .l”: ' Hﬂc’f RCH3
?_:J CHy—CH,—CH, c1™
e
MORPHACTINS
Chlorfluren: ( 2RS, 3RS)-1-(4- Chlorflurenol: 2-chloro-9- Flurenol: 9-hydroxyfluorene-9-
chlorophenyl)-4, 4-dimethyl- 2- hydroxyfluorene-9-carboxylic carboxylic acid.
(1H-1, 2, 4-triazol-1-yl) pentan- acid

GROWTH RETARDANTS

Daminozide : is a plant Flurprimidol :It is the active Mefluidide: N-(2,4-Dimethyl-5-
growth regulator, substance in the product Topflor of | {[(trifluoromethyl)sulfonyllamino}
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a chemical sprayed

on fruit to regulate their
growth, make their
harvest easier, and keep
apples from falling off the

trees before they are ripe
132]

OH

Sepro. Flurprimidol is used to slow

down. Undesirable rapid growth®™
N

Ho|\W

_~N

( RS )-2-methyl-1-pyrimidin-5-yl-1-
(4-trifluoromethoxy-phenyl) propan-
1-ol

phenyl)acetamide

P
CH;—C
B
N—H
CH,
F G
Ll
AR
F O H CH;

Paclobutrazol : It acts by
inhibiting gibberellins
biosynthesis,
reducing internodial

OH

N
Cl N
s
(2S,3S)-1-(4-chlorophenyl)-4,4-
dimethyl-2-(1,2,4-triazol-1-
yl)pentan-3-ol

Tetcyclacis: (1R,2R,6S,7R,8R,11S)-5-
(4-chlorophenyl)-3,4,5,9,10-
pentaazatetracyclo[5.4.1.02,6.08,11]
d—odec3—3,9-diene.

Uniconazole: (E)-(RS)-1-(4-
chlorophenyl)-4,4-dimethyl-2-(1H-
1,2,4-triazol-1-yl)pent-1-en-3-ol

[ |

GROWTH STIMULATORS
Brassinolide The first
isolated brassinosteroid, it was
discovered when it was shown
that pollen
from rapeseed (Brassica napus)
could promote stem elongation

and cell division"
oH

~H
OH
)
HO,, — A
& )
[e]

Ho =

(@]
(3aS,5S,6R,7aR,7bS,9aS,10R,12a
S,12bS)-10-[(2S,3R,4R,5S)-3,4-
Dihydroxy-5,6-dimethyl-2-
heptanyl]-5,6-dihydroxy-7a,9a-
dimethylhexadecahydro-3H-
benzo[clindeno[5,4-e]oxepin-3-
one

DCPTA: 2-(3,4-dichlorophenoxy)-N,N-
diethylethanamine.

| Ch

th

T
5 A
Al

Forchlorfenuron: is
a plant growth
regulator. It has been
approved for use on kiwi
fruit and grapes in the
USA,

Q40
NN\CI

H H
1-(2-chloropyridin-4-yl)-
3-phenylurea

Hymexazol: 5-methyloxazol-3-ol

Prosuler: 7H-furo[3,2-g]chromen-7-one

Pyripropanol: 3-(2-
pyridyl) propan-1-ol.
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&H

0 C'

Sy

o

UNCLASSIFIED PLANT GROWTH REGULATORS

Bachmedesh: 2-
(diethylamino)-ethyl(2rs)-2-
(4-chlorophenyl)-3-
methylbutyrate
hydrochloride

Benzofluor: 4’-ethylthio-2’-
(trifluoromethyl)methylsulfonanilid

e.
o 4 .
1 Fa r Fa
CHy—S—N “‘;f:__r
| ™,
O ?,={\
rd Y
4
™,

Buminafos: dibutyl[1-
(butylamino)-
cyclohexyl]lphosphonate

Carvone: are used in the
food and flavor industry. &
R-(-)-Carvone is also used
for air freshening products
and, like many essential
oils, oils containing
carvones are used
in aromatherapy and alterna
tive medicine.

7! 5/
2-Methyl-5-(1-
methylethenyl)-2-
cyclohexenone

Choline chloride : is an organic
compound and a quaternary
ammonium salt. It has
a choline cation
with chloride anion. Alternative
names are hepacholine, biocolina
and lipotril. 2°

_-—*|;|\|+\/\OH CI

2-hydroxy-N,N,N-
trimethylethanaminium chloride
OR (2-
hydroxyethyl)trimethylammonium
chloride

Ciobutide : (RS)-2-cyano-2-

phenylbutyramide
C=M o
|

Clofencet:"®*"! active

substance in the plant
protection product (or
plant, or pesticide )
0

Cloxyfonac : 4-chloro-a-hydroxy-o-
tolyoxyacetic acid

o
7
O—CH,—C
OH
CH,—OH

1

Cyanamide: is an organic
compound with
the formula CN,H,. used in
agriculture and the production
of pharmaceuticals and other
organic compounds. It is also
used as an alcohol deterrent
H H
N=C—N N=C=N
\H H.-'

J——
_—

Cyclanilide: 10[(2,4-
dicholorophenyl)carbamoyl]

Cycloheximide: is
an inhibitor of protein

Cyprosulfamide: N-[4-
(cyclopropylcarbamoyl)-
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cyclopropane-1-carboxylic
acid.

biosynthesis in eukaryotic organism
s, produced by the
bacterium Streptomyces griseus.
Cycloheximide exerts its effect by
interfering with the translocation
step in protein synthesis®®

phenylisufonyl]-o-anisamide

Epocholeone: 22,23-epoxy-
6-0x0-7-0xa-6(7a)-homo-5a-
stigmastane-2a,3a-
diyldipropionate

Ethychlozate: ethyl 5-chloro-3-
(1H)-indazolylacetate

Fuphenthio urea: 5-
(20chlorophenyl)-N-{[N;-(2-
nitrophenylcarbonyl)-
hydrazino]thiocarbonyl)furan-2-
carboxamide

i
s,

Furalane: 2-(2-furyl)1,3-

Heptopargil: (1RS,4RS)-barnan-2-

Holosulf: 2-chloroethanesulfinic

dioxolane one(E)-o-prop-2-ynyloxime acid
o) Foy N &
i o ™ Cl—CH,—CH,—3
o} LA, T OH
Inabenfide: (RS)-4’-chloro- Karetazan: 2-(4-chlorophenyl)-1- Lead arsenate: acid lead
2’ -(a- ethyl-1,4-dihydro-6-methyl-4- arsenate or LA, chemical
hydroxybenzyl)isonicotinanil oxonicotinic acid formula PbHAsQ,, used primarily
ide) 7 against the potato beetle. *

Q o~
N,
/f-'l-.s\ Phi*
HO )

Methasulfocarb: S-4-
(mesyloxy)-
phenylmethyl(thiocarbamat

e)
HyC,

N—C —

Prohexadione: 3,5-dioxo-4-
propionylcyclohexanecarboxylic

acid.
9]
O 2
%, F
[ C

s N,

CH, QH
s
CH, i

Pydanon: (RS)-haxahydro-4-
hydroxy-3,6-dioxopyridazin-4-
ylacetic acid

\\O ;(O
HO CH,—
2 C\

OH

Sintofen: 1-(4-
chlorophenyl)1,4-dihydro-5-
(2-methopxyethoxy04-

Triapenthenol: (E)-(RS)-1-
cyclohexyl-4,4-dimethyl-2-(1H-
1,2,4-triazol-1-yl)pent-1-en-3-ol

Trinexapac: is a growth
regulator from the family
of carboxylic acids. Trinexapac
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oxocinnoline-3-carboxylic inhibits the biosynthesis
acid of gibberellins. It acts
‘:|" OH  CH, as Internodienverkiirzer and is
e | | used for cereals, rice and
L Jl H/C%C/CH_?_CHS sunflower as Halmstabilisator.
o, [40]
[ | CH,
o "H ‘l N\-\ O
CI} - ? o
\.b -"f S T = r':l —
Y Nt o
g v F (RS )-4-
. cyclopropyl (hydroxy)
methylene-3 ,5-
dioxocyclohexancarbonsaure

J/ REFERENCES

1. Tarakhovskaya, E. R.; Maslov, Yu, |.; Shishova, M. F: Phytohormones in algae. Russian Journal of Plant
Physiology, 2000; 54(2): 163-170

2. link.springer.com/article/10.1007%2FBF00029903

3."WHO cooperative trial on primary prevention of ischaemic heart disease with clofibrate to lower
serum cholesterol: final mortality follow-up. Report of the Committee of Principal Investigators". Lancet
2 8403: 600—-4. September 1984

4. Thimann KV, Bonner WD. THE ACTION OF TRI-IODOBENZOIC ACID ON GROWTH. Plant Physiol. 1948
Jan;23(1):158-161

5. 4-CPA Data Sheet, alanwood.net

6."Industry Task Force Il on 2, 4-D Research Data". 24d.org. 2010-07-15. Retrieved 2014-05-03.

7. Extension Toxicology Network: Pesticide Information Profiles". Archived from the original on 10 May
2008. Retrieved 15 June 2008.

8. alanwood.net/pesticides/2,4-dep.html

9. Reregistration Eligibility Decision (RED) for Dichlorprop-p (2,4-DP-p), US EPA, August 29, 2007

10. Consumer Fact Sheet from the United States Environmental Protection Agency

11. Furukawa, Satoshi; Usuda, Koji; Abe, Masayoshi; Ogawa, lzumi. "Effect of Indole-3-Acetic Acid
Derivatives on Neuroepithelium in Rat Embryos". The Journal of Toxicological Sciences, 2005; 30 (3):
165-74.

12. M.J. Benotti, F.P. Lee, R.A. Rieger, C.R. Iden, C.E. Heine, B.J. Brownawell HPLC/TOF-MS: an alternative
to LC/MS/MS for sensitive and selective determination of polar organic contaminants in the aquatic
environment Ferrer Imma, E.M. Thurman (Eds.), Liquid Chromatography/Mass Spectrometry, MS/MS
and Time of Flight MS, American Chemical Society, New York 2003, pp. 109-127

13. Sreekanth, R; Prasanthkumar, KP; Sunil Paul, MM; Aravind, UK; Aravindakumar, CT "Oxidation
reactions of 1- and 2-naphthols: an experimental and theoretical study.". The journal of physical
chemistry. 7 November 2013. A 117 (44): 11261-70.

14. Pamela Sodhy. The US-Malaysian nexus: Themes in superpower-small state relations. Institute of
Strategic and International Studies, Malaysia.1991; pp. 284—290.

15. Siddiqui, M. W.; Bhattacharjya, A.; Chakraborty, I. and Dhua, R. S. 6-benzylaminopurine improves
shelf life, organoleptic quality, and health-promoting compounds of fresh-cut broccoli florets. Journal of

PharmaTutor Magazine | Vol. 2, Issue 9 | magazine.pharmatutor.org



|15
~IPHARMATUTOR

PHARMAC PEDIA

ISSN: 2347-7881
Scientific and Industrial Research, 2011;70 (6): 461- 465.
16. Amasino, R. "1955: Kinetin Arrives. The 50th Anniversary of a New Plant Hormone". Plant
Physiology,2005; 138 (3): 1177-1184.
17. Auchmoody, L.R.; Wendel, G.W. (1973). "Effect of calcium cyanamide on growth and nutrition of
plan fed yellow-poplar seedlings". U.S. Department of Agriculture, Forest Service. Retrieved 2008-07-18.
18.Bahadir, Parlar, Spiteller: Springer environmental lexicon. SPRINGER, 2000, p-322.
19. "1994 Joint meeting of the FAO panel of experts on pesticide residues in food and the environment."
UN Food and Agriculture Organization. 1994.
20. Fiege, H.; Voges, H.-M.; Hamamoto, T; Umemura, S.; lwata, T.; Miki, H.; Fujita, Y.; Buysch, H.-J.;
Garbe, D.; Paulus, W. "Phenol Derivatives". Ullmann's Encyclopedia of Industrial Chemistry (Weinheim:
Wiley-VCH). 2000.
21. U.S. Patent 6455466, "Compositions and methods for preventing leaf yellowing in plants", 24
September 2002 The Regents of the University of California.
22. Synthesis Methods, Complexes and Delivery Methods for the Safe and Convenient Storage,
Transport and Application of Compounds for Inhibiting the Ethylene Response in Plants, US Patent
6,017,849, James Daly and Bob Kourelis, January 25, 2000
23. Wilcox et al, "Chemical abscission of 'Valencia' organes by glyoxime (CGA-22911." Proc. Florida State
Horticultural Society, 1974, 22-24
24. M.A. Foersterling, "Uber die Einwirkung von Hydrazinhydrat auf Phtalsdure- und
Maleinsdureanhydrid". J. Prakt. Ch. 51 (1895) blz. 371-398
25. Daviere, Jean-Michel; De Lucas, Miguel; Prat, Salomé ."Transcriptional factor interaction: A central
step in DELLA function".Current Opinion in Genetics & Development,2008; 18 (4): 295
26. Riley, John M. "Gibberellic Acid for Fruit Set and Seed Germination". Retrieved 26 Oct 2012.
27. "Abscisic Acid - Compound Summary". PubChem Compound. USA: National Center for Biotechnology
Information. 16 September 2004. |dentification and Related Records. Retrieved 22 October 2011
28. Thomas A. Unger: Pesticide Synthesis Handbook .William Andrew, 1996, p 544 (limited preview on
Google Book Search).
29. D. Gangolli, Royal Society of Chemistry (Great Britain): The Dictionary of Substances and Their Effects
(DOSE): Volume 01 A-B. Royal Society of Chemistry, 1999, pp. 786.
30. Thomas A. Unger. Pesticide synthesis handbook (Google Books excerpt). William Andrew. 1996; pp.
67—68.
31. Lentza-Rizos, Chaido; Balokas, Alfaios. "Residue Levels of Chlorpropham in Individual Tubers and
Composite Samples of Postharvest-Treated Potatoes". Journal of Agricultural and Food Chemistry, 2001;
49 (2): 710-4.
32. "Daminozide toxicity, publication date: 9/93". Extension Toxicology Network. Retrieved 10
September 2013.
33. U.S. Patent 4002628, "Novel fluoroalkoxyphenyl-substituted nitrogen heterocycles" of January 11,
1977 Eli Lilly and Company
34. Grove, M.D., Spencer, G.F., Rohwedder, W.K., Mandava, N., Worley, J.F., Warthen, J.D., Ste€ens,
G.L., Flippen-Anderson, J.L. and Cook, J.C. "Brassins: a new family of plant hormones from rape pollen".
Nature,1979; 225(5237): 1065-66.
35. De Carvalho, C. C. C. R; Da Fonseca, M. M. R. "Carvone: Why and how should one bother to produce
this terpene". Food Chemistry,2006; 95 (3): 413-422
36. "Choline chloride". Screening Information Data Set (SIDS) for High Production Volume Chemicals.
IPCS INCHEM.

PharmaTutor Magazine | Vol. 2, Issue 9 | magazine.pharmatutor.org




80

|15
~IPHARMATUTOR

PHARMACY INFOPEDIA

ISSN: 2347-7881
37. Masse molaire calculée d’apres « Atomic weights of the elements 2007 »[archive], sur
chem.gmul.ac.uk.
38. antibiotics.toku-e.com/antimicrobial 548.html
39. Shavit, Elinoar; Shavit, Efrat. "Lead and Arsenic in Morchella esculenta Fruitbodies Collected in Lead

Arsenate Contaminated Apple Orchards in the Northeastern United States: A Preliminary Study". Fungi
Magazine Spring 2010, 3 (2): 11-18
40. Thomas A. Unger: Pesticide Synthesis Handbook .William Andrew, 1996 , p 797

PharmaTutor Magazine | Vol. 2, Issue 9 | magazine.pharmatutor.org



