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T E C H N I C A L  P A P E R S  

A New Group of Plant Growth Regulators 

Otto L. Hoffmann and Allen E. Smith 

Nargatuck Chemical Division, U .  S .  Rubber Company, 
Naugatuck, Connecticut 

A new group of plant glowtl~ regulating chemicals, tlrc 
P\T-aryl phthalamicz acids, has been disczovered. These 
compounds, which are readily prepared from plithalic 
anhydride and arot~latic amines, can he rep~esented hy 
the gener:tl formula. I. The esters, amides, : ~ n d  soluble 
salts of' these acids, as  well a s  the N aryl phthalirnide\ 
(11) have heen found to possess sinlilnr activity. 

Where R is a hydroc:~rbon radical or 
a 11ydroge11 atom, and Br  is a n  aro-
~ n a t i c  group. 

'Plie nature and degree of the growth lesl)onse shown 
by plant* treated with ttiese che~nicals tlepend on the 
type and age of tht, plant, and on the eoncentration and 
identity of the ~~I~th:tl:rmie used.acid derivative T):>t:h 
from a field test in which Bonny Hest tomato plants 
having from one to three unset blossom clusters were 
treated wit11 rnmpounds of this group show the cffects 
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2-('hlorophrn~l . . . . . . . . .  ($3 

2,s-l)ichloroplkrn~'I . . . . . .  ti3 

2.4,3-'l'ricl1loro~)k~t~1ryl. . . .  fi:i 

:3-Chloroplrrngl . . . . . . . . .  63 

4-Chlornphc11?;l . . . . . . . . .  63 

4-l<ron1ol)ht~nyl. . . . . . . . .  200 

o-Tolyl . . . . . . . . . . . . . . .  200 

4-Sitropl~t,rryl . . . . . . . . . .  300 

2-Nilropht,nyl . . . . . . . . . .  632 

3-Hyrlro~~phrllgl. . . . . . .  632 

m-Tolyl . . . . . . . . . . . . . . .  R:12 

~)-l'olyl . . . . . . . . . . . . . . . .  2000 

Phen~1 . . . . . . . . . . . . . . . .  2000 


* T h e  t,ffrct was not pro(lucef1 at 
co~rcentrution t crtt~l .  

obtained (set>, ,'Fable 1) .  bheh 1)lant was sprayed wit11 
100 cc of a solution containing one drop of a commt.rrin1 
wetting agent (F:~lnllphor El,) prr 100 111g of rhenlic:\l 
used. 

I t  will be seen that  tho octivc conee11tr:ltions of dif'-
ftsrent con~pounds vary gre:~tly. A grnoral piittarn of 
response, however, is  ovident. At low ,concentritions 
f lu i t  set is  stimulated, and seedless tom:ttoes.:tre oftcan 
produced. A ~norphologjcal response involving :I h ~ o : ~ i l -
ening of the leaves is  11sually evident. 'Phis forn~:ttivl~ 
effect does not appe:tr to i11j11re the pl:lnt seriourily : in 
fact, in some cases the test 1)l:ints actually scerr~ed to l ) ~  
more vigorous than the unsprayed check pl:+nts. 

As the concentration of ct~e~nicalis increased, thc 
form:ttive effect heczonies more pronounced. Fruit  set 
is inhihited, :11thonglr t l ~ c  fruits  which :>re formed may 
I)e seedless. Frui t  set Itlay 1)e groatly diniinislied :lt toll-

eentrations which do not decrease vegetativr growth. 
At still higher concentrations (:~hout 2000 ppm) torn:rto 

plants :ire deiinitely injured, :~lthough seldom killed, by 
the more toxic compounds. Even a t  2000 ppm, however, 
many of the fruit-setting chen~ i~ :~ l t (  no(:BIIH(> al)l):~r.ellt 
ilidury. TII all of these experin~eiits the whole plant was 
spri~yed; no effort was ~nadc  to confine t,he spray to 
11lossorn c:histers. 

The effects of N-1-ua1)hthyl phthalarnic :wid differ 
from those of other men11)ers of the series. At 0.1 ppnl 
it rauscs a leaf roll, : ~ t0.31 ppm epinasty, and a t  20 
1q)111 stern swelling (greenhouse dat :~) .  I n  the field teqt 
it c~omnpletely inhibited fruit  set a t  20 to 2000 ppm. Thc 
vine weigbt was almost norn~al:it 20 pprn (the lovest 
eoncentr:rtion tested) bnt cq,innstic 2nd morphologicz:~l 
c,ffects were severe. 

N :1ry1 plithalirnides I ) t~ l r :~ \~~  nlucl~ like the correspontl- 
ing pl~thalamic acids. Compo~u~dsderived from second 
ary a~niues  (formula I, where R is a hydrocarbon radical) 
a le  less active tllan the vorrcsl)onding c~ompo~lnds in uhic.11 

K i \  a hydrogen atom. 


Maleic Hydrazide, a Unique Growth Regulant 
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M:~leic hydrazide 11:ts I~et.11 fonuti to hart, :I 11ronollr1rc.tl. 
lrnt temporary, illhit)iti~tq cffcet ~ I Iplant growth. Thtb 
length of inhibition p e ~ i o d  appcl:us to 1 ) i s  clirectl- I ) IO 

portional to the ronrentrwtion used. To our knot%lrcigc~ 
this cff'eet is unique in that growth inhihition is 0~~1:tinc~l 
with littlc visible harm to t l ~ c  plants. 

M:rlric hydrwzide, or Illore properly, 1,2 dihp3rop)ritl.l-
~int~-:3.C,-~lionr, strnctnm11:i~ t l ~ c  f o l l o u i ~ ~ g  ( I )  : 

http:11ronollr1rc.tl

