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1.

INTRODUCTION

Numerous investigations into the preparation, properties, and ef-
fects of plant growth substances have been carried cut. It has been
ghown that phenoxyacstic acids, naphthoxyacetic acids, esters, amides
and salts of phenoxyacetic acids and certain substituted products of
these acids are plant growth promoting substances.

It is the purpose of this work to produce esters of phenoxyacetic
and naphthoxyacetic acids which contain a secondary amino group and as
a result of their ability to form acid aalts; such as hy&ochloridos;
water soluble compounds. These compounds would be readily applicable

to plants in spraya..



HISTORY

The study of organic compounds of known structure having growth
promoting properties began in 1931 when Kégl and collaborat.ors(l)gave .
a tenative formula for auxine, the substance isolated from B. cold,
Rhizopus species, and yeast as (yuli30)« This substance was also found
in large quantities in human male and femals urine.

Later Kégl(z? gave the étruct.uml formulas for auxin-a (I) and
auxine=b (II) as follows,
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(1) Xogl and smit, Froe. K. Cked. ietensch. Amsterdam 3h, 1411 (1931);
Ce As 26, 2755 (1932).

(2) K3gl and Eryxlehen, Z. physical chem. 227, 51 (1934)3 C. A. 29,3656
(1935).



| and noted aimilaritj in action between beta~indole acetic acid (III)
" and the auxins,
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Further investigation carried oub by kggl and Koatérmam(j) ax=
 tended the 118t of growth substances to include 2~ and 3«indolecarw
~ boxylic soid (IV and V), beta(3-indole)-propionic acid (VI), 3-indole |
pyruvic acid (VII) and beta-(B«-indola)nélpha-emino-propionic acid (VIII)V;.
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(3) XSgl and Xostermans, Zeitschr. F. phys. Chem: 235, 201-16 (1935)3
Worman, The Botanical Cazette 107, 476 (1946).
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(4)
Zimmerman and 7ilcoson tested various nephthaleneacetic acid

derivatives, for example alpha~ and beta-rdphthalencacetie (IX and X)
and various other arylacetic acids for activity on plants.

CH CCOH- o
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However, it was not until 1938 that beta~naphtioxyacetic acid (XI)
was recognized as a growth substance by Irvine. '1'&16_1’0110!1111& year
Zizmerman and associates tested alpha-nephthoxyacetic acid (XIII) among

(5
other compounds.

(4) Zimverman and wilcoson, Conts, Boyce Shompson Inst., 7, 209-20
(1935); Norman, The Botanical Gazette, 107, 476 (1946).
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. Spica(é? in 1888 prepafed alpha~ and beta;mphtiioméetic a‘ci.da
from the reaction of the potassium salt of chloroacetic ac:id with the
corresponding potassium salt of the naphthol. Spitzer(7) in 1901 un~
dertook further investigation of the reaction described by Spica and
obtained beta-naphthoxacetic and in a purer condition than hadﬂSpica..
He also prepared several derivatives of beta-naphthoxyacetlc acid.

Phenoxyacetic acid (XIII) was first prepared in 1859 by Héintz( 8),

who obtained it as a product of the reaction between sodium phenoxide

and the sodium salt of chloroacetic acid.

X1y

{6) Spica; GCazz. Chems Ital; 16, 438 (1886); Spitzer, Ber., 35, 3191 (1901)

(7) s;:itzer; nex-{, 2,_, 3192 (1901).

(8) Heintz, amn. d. Fhysik. 109, h89, 361 (1859); Beilstein 6, 161 (48h
edition}.



The minimum structural requirements for growth substances were
postulated by Foepfli, Thimann, and Went(g) as rollor{gs: (a) ring sys=~
tem as mucleus, (b) double bond within ring, (¢) a side chain, (d)
either a carboxyl group or structure which can be ccnvérted to a capre
boxyl group as a component of the side chain at last one carbon from
the nucleus, {e) a particular stereochemical configuration between
the carboxyl group and the mcleus, ' |

- Bsters and salts have besn found to possess growtb-pmating ac~
tivity often as potent as the acids themselves and in aéme cases even
greater than the parent compound, (o)

Previcus work in the esterification of secondary amino alcohola
has centered around local anesthetic and anti-spasmodic hct..iv:u,y.v

The general formula for a typical local anesthetic is

Ay = CO =« 0 -(CH -
A B ¢

A = the acid

B & the alkanol group

C = the xRiNorqreop

Arong the acids used are p-amino bensgoic acid, Mmzwénh-mcﬁ,

- benaolc acid CH5CO0H, pherylacetic acid, CgHs~CHy~COOH, alpha~phenyl

propionic acid, céﬂs—CH(aIB)-COOH, p~toluic acid, p-CHq~UgH,~COCH,

(9} Gilﬁﬂl‘t, Chem. Rev., 22' 204 (1956)41 ‘ -
{10)Gilbert, Chem. Rev,, 39, 201 (1946). |



(11
piperonylic acid (XIV) and m, p~Vethylene dioxycimnamic acid (XV) .

2 2
za ; = CH~COOH

The alkyl chaﬁ between the acid and the nitrogen usually is made
up of two or three carbon atoms which may, ﬁowever,’ be substit,ut.gd with
an alkyl group such as m£hy1. | | |

The amino group can be either PM(R). secondary or tertiary.

Since Goldberg and :Yhitmore(:l?, have shown the secondary aminc group ef=-
fective in 1ccal anesthetics, derivatives of this nature have been pre-
pared in recent years. |

Pierce, Salsbury, and Fredarickaen(lh) prepared alkoxybenzoates of
sécondary amino alcohols which have the general formula ofv |

RO~CgHy,~COOCH 2CH MR HCL - )
where R can be alk:yl or allyl and Rl is alkyl.

Pierce, Salsbury, Haden and s'lili:ze(15) aiso prepared alkoxybenzo-

ates of Z2-monoalkyle-amino-2-msthyl-l-propanol and Z2-mono-alkylamino-le
(1) Tewvkws and Hov’m ,The Chomnk &nmcsumc, Mediaiml ?«Auds o
\\Mus avt\ o | Kzu.) \‘ch Si ibovs (lQ*B)

{12) !{artung, Kunch, and Fester, J. Am. Chem, Soce 3k, 1526 (1932}.

(13) Goldberg and Whitmore, J. Am. Chem. Soc. 59, 2380 (1937).

(15) Pierce, Salébm, and Fredericksen, J. Am. Chem. Soc. é_&, 1691 (1942).
(15) pierce, Salsbury; Haden and mliis, J« Am.Chem. Soc. 64, 2884~5(1942),



butanol which have the following general formumlas, respectively;
BO CgH,COOC(CH3) oiHRL Rand B! = aliyl |
RO CgH, 0000 (CH5) HHR! R and Rl = aligl

In 1945 Pierce, Haden, and Gano prepared for study as anti-spase
modics the phenylacetates, diphenylacetates, and phenyl alkyl acetates
of beta-methyl=beta-monoalkyl am:lno propanols. They have the general
formula oft |

CgHsCH(R)COOCHC(CY ) Mi(RY). HCL

R = Celiss H,y Colis

Rlz alkyl (CgHiqthrough Cgiys)

Qan | | |

Korman . has shown that beta=~(diethyiamino)~-ethyl-2,4-dichloro=
;ﬂxenoméetate and beta=(diethylamine)~sthyl-2,4,5-trichlorophenoxyace~
tate possess growth activity comparable with that of 2,4-dichlorophe~
mmoetic acid. |

Sinéq many of the compounds which ?:omaﬁ tested weore extremely in-
soluble in mter; it is the purpose of this investigation to prepare
water soluble esters of beta-narhthoxyacetic arfd phenoxyacetic acids
with 2-methyl~-2-monoalkylaminopropanol.

(16) pierce, Haden and Gano, Je Ao Chem, Scc. 67, 408~ (1945).
© (17) Norman, The Botanical Gazette, 107, 476-507 (1946},



DISCUSSION OF RESULTS

Phenoxyacetyl and beta-naphthoxyacetyl chloride were used to
esterify the free base of 2-methyl-2-alkyamino~l-propancls. The
possibility of amide formation was not ignored but if amide formaw
tion took place it was not to an apprecisble extent. The explana-
tion for this seems to lie in steric hindrance of the two methyl
groups in the amino alcohol as shown in the following formulas

CH

3
HOCH ,Q~~RHR R = alkyl

3 ,
Attempts to prepare 2-methyl-2-hexyl-aminopropyl phenoxyace=
tate hydrochloride and 2-methyl-2-propyl (and Hexyl) aminopropyl
beta-naphoxyacetate hydrochloride resulted in oils.
Alpha-naphthoxyacetic acid was prepared but attempts to prepare

the acid chloride resulted in resin formation.



EXPERIVENTAL

Preparation of Phenoxyacetic ﬁ_g_;_g_z-é A typleal preparation followss
one mole (94.1 g.) of phenol was plaéed in a five nter round bot-
tomed flask and 160 g. of 50 per cent sodium hydroxide solution (2
moles) was added. To the resulting alkaline solution one mole (94«5
ge) of chloroacetic acid and & liter of water were added and the
mixture was heated for five hours. A liter of water, 80 g. of 50
per cent sodium hydroxide solution (1 mole), and 0.5 mole (47.3 g.)
of chlorcacetic acid were added and the mixture was heated for four
more hours. A£ the end of this tiine a liter of water was added and
the resulting solution made strongly acidic by the nddition. of 250
ml. of concentrated hydrochloric acid. Upon cooling a solid sepa=
rated from the acid solution., The solid was separated by means of
suction filtration and the filtrate was discarded, The precipitate
of phenoxyacetic acid was purified by recrystallization from water.
Yield, 95.9 ge (63 per cent), . P. 91-97° |

Preparation g_r_ Phenoxyacetyl Chloride:~ In a typical run 0.2 m;olc.a

(30.4 g.) of phenoxyacetic acid was refluxed for one hour with 0,6

10

mole (7l.4 g.) of thionyl chloride. The reaction mixture was allowed

to cool then it was placed in a claisen flask and the excess thionyl
chloride removed by heating the mixture to 100° C. at a pressure of
80 mm, The crude acid chloride was used Mzzeaiafel:f without further

| purification.



Preparation of 2-methyl-2-propylamino=propyl Phenoxyacetate lydrow
chlorides= In a typical run o.l mole (13.1 g.) of 2-methyl-2~pro-

pylaminopropanol was placed in a 125 ml. distilling ﬂask. To it .
was added 0.1 mole (17.1 g.) of phenoxyacetyl chloride in portions,
the reaction mixture being shaken from time to time and cooled. After
the addition of the acid chloride was complete and the initial heat
of reaction had subsided, the reaction mixture wa:s heated for 1.5
houra on a water bath. The reaction mixture vas 'then dissolved In
the minimal amount of ethyl alcchol (95 per cent} and the alcoholic
solution was then poured into 500 ml. of 0.25 1 sodium hydroxide so- .
lution. An oily layer formed immediately and was separated from the
basig_ solution in a separatory fumnnel and dissolved in 1sopi'opylv
ether, The ethereal solution was filtered amd saturated with dry
hydrogen chloride, precipitating a heavy oil which crystallized upon
trituration with anhydrous ethyl ether, 'I'ha‘ s80lid product was fure
ther purified by recrystallization from a mixture of anhydrous ace-
tone and isopropyl. ether.

Yield 8.13 g. (27 per cent), M. P. 130-131°

Preparation of beta-Naphthoxyacetic g_gg:-_ In a typical nm, 100 g. |
. of beta-naphthdl was placed in a fine liter roynd-bottomed flask and |
to the beta-naphthol was added 360 g. of potassium hydroxide solubion
(132). ‘Then to the alkaline solution an ajueous solution of 95 g. of
chloroacetic acid was addede The reaction mixture was allowed to
cool during which time the sodium salt of beta~naphthoxyacetic acid



gseparated as a solid, The precipitaﬁe was filtered with suction, dise
solved in two liters of boiling water and filtered while hot from a
olight residue, The filtrate was made strongly acldic by the addition
of 125 ml. of concentrated‘hydrochloric acide. A reddish-~white golid
formed and was separated by suction filtration, |
Yield, 67 g+ (42 per cent theory') ¥. Pe 152-1540

Preparation of beta-Naphthoxyacetyl Chloridet- In a typical prepara~

tion, 0.2 mole (40.4 g.) of beta~naphthoxyacetic acid was placed in a
500 ml, round-bottomed flask equipped with a reflux condenser and 0.6
mole (Tl.4k g.) of thionyl chloride was added through the condenser.
‘The mixture was refluxed on the water bath for one hour. At the end
of this time the reaction mixture was transferred to a 250 ml. Claisen
flask and the excess thionyl chloride removed by heating the mixture
to 100° urder a pressure of 'IO rme ‘The crude acld chloride was used
in the preparation of an ester of 2-methyl-2-monoglkylarinopropanol,
as previous attempts to purify the produot by vacuum distillation re-
sulted 4n decomposition.

Prggi;i'at.:lon of 2-rethyl-2~p-arylaminopropyl beta-naphthoxyacetate Hy-
dmcMoﬂdez- In a typical preparation 0.08 mele (12,7 z;{} of 2-methyle
2-n=apylarmino=-l-propancl was placed in a 125 ml. distilling flask. %o

the secondary am1n6 al&ohol 0.08 ﬁ:ole of beta-naphthoméetyl chloride

waa added 1in portions, with shaking and external cooling. After the ad-
dition of the acid chloride was completed and the initial heat of reaction



had subsided, the reaction mixture was heated 1.5 hours on the water
bath, The reaction mixture was dissolved in the minimal amount of
ethyl alcohol (95 per cent) and the alcoholic solution was poured into
a liter of 0.25 ¥ sodium hydroxide solution. An oily iayer formed im=
mediately and was separated from the basic solution and dissolved in
isopropyl ether. The ethereal solution was filtered and saturated with
dry hydrogen chloride, precipitating a heavy oil which crystallized
upon trituration with anhydfous ethyl ether. The crystalliné préduct
was further purified by recrystallization from a mixture of anhydrous
acetone and isopropyl ether.

Yield, 5.7 g« (19 per cent theory}. M. Ps 1551570



TABLE CF FHYSICAL COKSTANTS ’

a~llethyl-2«alkyaminopropyl Phenoxyacetates Hydrochlorides:
CeH50CH2C00CHC(CH3) 2FHR,HCL
(®)
R H.P.%C, ) Yield Formula Chlorine ,%
{uncor.) % Caled. Found
Propyl 130-131 27 01512%031101 11.73 11.52, 11.52
Butyl 130.5-131.5 30 Cl6Hz2603NCl 11.23 10,81

Amyl  146-147 26 CigHpy05NCL 10,75 10,56 10.55

1I
2~Ecthy1-2—alkyam1nopmpyl—beta-ﬂaphozyac:gtatg Hydrochlorddess
beta~C) gH70CH2000CH 2C( CH3 ) 2WHK.HCL

R IW.P.°0, 7Yield Formula Chlorine,%
(uncor. ) % Caled. Found

Butyl 160-162 22  CyHauO3NCl 9,67 9,51  9.49
Ayl  155-157 19 Cx;HgoOgNCl 9431 9,15 9.4

(a) Analyses performed by Vr. R. L. Kersey, Jr,



SXYARY

Some 2-methyl-2=-allkyaminoallylpropylsphenoxy and betaenaphoxy=
acetates hydrochlorides have been prepared and characterized.

15
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