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ABSTRACT

Eight new quaternary salts of ammonia (1a-d and)2drom different phenols were synthesized antetess
plant growth retardants. The structure of variaridary amines and esters was established witthéle of IR and NMR
spectral studies. Biological activity of these caupds was tested using seed germination and sgegttmvth as bioassay
of Oryza sativa. All the compounds showed plant growth retardasttvily comparable to cycocel (CCC) at higher

concentrations.
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INTRODUCTION

Plant growth retardants have been used for mamg yeananipulate the size, shape and overall guafivarious
crops. These compounds have been used to con&dbtiging, increasing the yield and producing cochpadant in
different crops. Quaternary ammonium salts have f@end to possess plant growth retardant actiltityhe present work

eight new quaternary salts of ammonia from diffeprenols have been synthesized and tested asgptawith retardants
MATERIAL AND METHODS

Purity of analytical samples was checked by TLQic&igel G(13% gypsum) was employed for TLC plaiés
size(7.5 x2.5). The plates were developed in etenzene and ethyl acetate solvents of varyingqutigms. The spots
were visualized by placing the plates for some timehamber saturated with iodine .Drying of aljanic extracts was

done over anhydrous NaO;,
Preparation of Phenylchloroacetate (7)

A mixture of phenol (4.7g, 0.05 mol), chloroaceditid (4.7g, 0.05 mol) and benzene (30 ml) in thesence of
acid catalyst (0.5ml, conc.,BO;) was refluxed with the help of Dean and Stdpparatus till the separation of water is
stopped. The cooled reaction mixture was treatel saturated solution of NaHG@nd washed with water and extracted
with benzene. Extract was dried over anhydrousSi@aand solvent was removed by distillation. The nesid/as distilled
under reduced pressure to give (7). Yield ;6.8%6P,b.p 70-7%C/ 10-15 mmuma 3060, 3005, 2959, 1761, 1595, 1494,
1404, 1314, 1217, 1160, 1068,1022, 1004, 924, 882, 767, 699, 550 and 496 ¢ms ; 4.25 (2H, s, -CI-CH2-COO-),
7.1-7.4 (5H, Ar-H)
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Preprartion of N-Butylchloroacetate (8)
n-Butylchloroacetate was prepared as above. Yiélf g, (85%), b.p 130 — 136.

Umax : 2963, 2875, 1756, 1464, 1415, 1386,1310,1186,1086,958,844,787,698 and 575t ; 0.9 (3H, t ,j=7Hz,-
OCH, CH, CH, CH3), 1.3 (2H,m,'CH CH, CH, CH3) 1.6 (2H, m,'C_lj Cﬂg CH, CH3), 39(2H,_S 'ClCﬂZ'CO ), 4.1 (2H_,_t
, J= 7 Hz,-O-CHCH,CH,CH,).
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Prepration of 2-(2-Methylphenoxy) Ethanoic Acid (43

O-cresol (5.4g, 0.05mol) and chloroacetic acidd5d06 mol) were melted together on water battDN45.49
in22.5 ml of HO, 6N) was added to it drop wise slowly with stigiand then the mixture was heated (60cjdor 3h
with occasional shaking. It was diluted with waded acidified with conc. HCI. The precipitates tlioisned were filtered,
washed and dried to give 2-( 2-methylphenoxy) etimacid. Yield; 6.6g (80%), m.p 124-8%C It gave characteristic

tests for carboxylic acid group.

Compound 2-(3-methylphenoxy) ethanoic acid Y4#as also prepared by similar procedure from nsareYield
7.4g (90%),m.p 98-9€.

Compound 2-(4-methylphenoxy) ethanoic acid (4c) whisined similarly from p-cresol. Yield 7.1g (86%)p
139-142C (lit 140-142C)

Compound 2-(4-nitrophenoxy) ethanoic acid (4d) \aks® procured from 4-nitrophenol in the similar man
Yield 8.8g (90%).

Prepration of (3-N,N-Diethylamino-2-Hydroxypropyl)-2-(2-Methylphenoxy) Ethanoate (6a)

2-(2-Methylphenoxy) ethanoic acid (4a, 6.4g,.038)raohydrous KCO; (11.4g) and epichlorohydrin (120 ml)
was refluxed under stirring for 13 h. The reactioixture was filtered, filtrate concentrated and thsidue taken up in
benzene. The organic phase was washed successwtblyl0% NaOH, water, saturated aqueous NacCl, deed

concentrated to afford the epoxide compound (5a).
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The above epoxide (1.6g) and diethylamine (5ml) wedkixed in absolute alcohol (50ml) for 4h cooledd
alcohol was distilled off. The residual oil thustaibed was distilled under reduced pressure to (d&.Yield 1.769
(81%),b.p. 108-11T/7-8mm.

Umax (CMTY) ; 3364, 2927, 1754, 1604,1494, 1464, 1227, 11994, 1065, 930, 827, 756 and®01.3 [6H, t j=7
Hz,- N(CHCH,), 2.2 (3H, s Ar-CH,),2.9 [6H,m -CH,N (CH,CHs),], 3.65 [3H, m -OCHCH(OH)-], 4.4 (2H, s
OCH,COO0-), 6.7-7.0 (4H, Ar-H ).

(3-N,N-Diethylamino-2-hydroxypropyl)-2-(3-methylphexy) ethanoate (6p was also prepared similarly by
taking (4b, 6.4g, 0.045mol).Yieid; 3.52g (81%) b.p 1046°C/5-6 mm.

Ymax(Cm?) ;3435,2970,2815,1735,1669,1469,1386,1292,12021064and 773.

& ; 1.15[ 6H,tj = 7Hz ; N(CHCH,),], 2.3 (3H, S Ar- CHy), 2.69 -2.76 [6H, mCH,N(CH,CHy),], 3.8 [ 1H, m -
CH(OH)], 4.25 (2H, SArOCH,), 4.45 (2H, dj=7.5Hz,-COOCHCH(OH)], 6.5-8.5 (4H, Ar-H).

(3-N,N-Diethylamino 2-hydroxypropyl)-2-(4-methylphexy) ethanoate (6c) was also prepared similarly by
taking (4c, 14.7g, 0.045 mol) Yield; 3.7g (80%), h14-116C/8-9mm.

(3-N, N-Diethylamino-2-hydrpxypropyl)-2-(4-nitrophexy) ethanoate (6d) was also prepared similarlyalkyng
(4d, 7.5g, 0.045 mol). Yield; 3.7g (80%), b.p 1146°C/8-9mm

Quaternary Salt of (3-N, N-Diethylamino - 2- Hydrox/propyl) - 2- ( 2- Methylphenoxy) Ethanoate ( 1a)

A mixture of tertiary amine ( 6a, 0.5g ) and phehjbroacetate (7, 0.5g ) dissolved in acetoniffiBOml ) was
refluxed for 14h. Excess of the solvent was deadilloff and residue was scratched by adding anhgdetber. The
unreacted tertiary amine and chloroester (7) beoigble in dry ether were decanted to get quatgrsalt of ammonia a
thick liquid which was stored in vacuum desiccat®sing hygroscopic in nature, the spectral studfebe salt (1a) could
not be done. However it gave a positive test withper wire .

Quaternary salts of (3-N,N-diethylamino-2- hydrosgyl) -2-(3-methylphenoxy) ethanoate (1b) , ( 3NN
Diethylamino -2- hydroxypropyl) -2-(4-methylphengxgthanoate (1c) and ( 3-N,N-Diethylamino -2 -hydaropyl -2-
(4-nitrophenoxy ) ethanoate (1d) were obtained lanhyi from corresponding tertiary amine (6b-d) inantitative yield
(about 90%).

Quaternary Salt of (3-N, N-Diethylamino- 2-Hydroxypropyl) -2- (2-Methylphenoxy) Ethanoate (2a)

A mixture of tertiary amine (7, 0.5 g) and n-buytmoacetate (18, 0.5g) dissolved in acetonitril® (8l) as
refluxed for 14h. Excess of the solvent was deadilloff and residue was scratched by adding anhgdetber. The
unreacted tertiary amine and chloroester (18) beahgble in dry ether were decanted to get quatgrset of ammonia as
a thick liquid which was stored in vacuum desiccat®eing hygroscopic in nature, the spectral stwdif the salt (2a)
could not be done. However it gave a positiveuett copper wire. Yield; 0.68g (89%)

Quaternary salts of (3-N,N- diethylamino -2- hydypsopyl) -2-(3-methylphenoxy) ethanoate (2b), (NN,
diethylamino -2 -hydroxypropyl) -2-(4-methylphenokgthanoate (2¢) and (3- N,N -diethylamino -2- dioyypropyl)-2-
(4- nitrophenoxy) ethanoate ( 2d ) were also preghaimilarly by taking tertiary amines (6a-d) ir’8gield.
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BIOLOGICAL TESTING

Quaternary salts of ammonia were testedQrgza sativa (PR 116). To test on rice, twenty seeds in each
replication were placed on a filter paper laid aitdm of a petridish of 9cm diameter to which 7rhitest solution of
different concentration (25, 50, 100, 200, 400,606ro0 g /ml ) of the compounds had been pouredhish was kept at
28 +2°C for 7 days and there after the seed germina®ig)y (oot length and shoot length were measuredar@égp control

treatments with water, cycocel and ABA were alsmrded simultaneously.
RESULTS AND DISCUSSIONS

Plant growth retardants have been used for mamg yeananipulate the size, shape and overall guafivarious
crops. These compounds have been used to con&dbtiging, increasing the yield and producing cochpadant in
different plant growth retardant activity in contation of our previous work on quaternary saltawfmonia, this work
includes the synthesis of eight new quaternary aniumo salts and their biological study as plant giovetardants. The

synthesis of (1a-d) and (2a-d) compounds wereezhout from different phenols.

Tertiary amines having glycidyl ester moieties wprepared by the reaction of epichlorohydrin witiepoxy
acetic acids; the acids in turn were synthesizennfdifferent phenols, viz. 2-methylphenol, 3- médpimgnol, 4-
methylphenol and 4-nitrophenols were separatelgteglawith chioroacetic acid in the presence of maes of sodium
hydroxide followed by its workup and regeneratidraoid with dilute hydrochloric acid to give corpemding phenoxy
acetic acids (4a-)yl These acids were characterized by the carbosylid group tests and melting points. The phenoxy
acetic acids prepared above were refluxed with xa&f epichlorohydrin in the presence of anhydrposassium
carbonate for thirteen hours. The epoxy compoubdsd] prepared in the above step were refluxed avthylamine and
absolute alcohol for four hours separately. Remafahlcohol followed by vacuum distillation of thesidue under

reduced pressure afforded the tertiary amines (pa-d

The IR spectra of (6a) showed a characteristic #8364 cni(-OH), 1754 crt (-COOR). Its NMR spectra
depicts a characteristic triplet &t.3 for six protons N (CCHz),] and a multiplet ad 2.7-3.0 for six protons [CHN
(CH,CHgy),]. .Phenylchloroacetate (7) and n-butylchloroaeet&) were prepared by refluxing the equimolar migtof a
hydroxy compound ( phenol and n-butylalcohol) ahbwacetic acid separately with benzene in thegmee of a drop of
conc. sulphuric acid as catalyst using Dean andkStapparatus till the separation of water continukfier the
neutralization of the reaction mixture with saterhtsolution of sodium bicarbonate, it was extractéith benzene and
benzene was distilled off and then dried over antysl sodium sulphate. The residue give the estéaad( 8) in
quantitative yield.IR spectra of these esters {d8andepicts characteristic peaks at 1761 and t#S5respectively for (-
COOR).NMR spectra of phenylester (7) gave a singlét 4.3, for two protons ( CICH2-COO) and &i7.1 — 7.4, for
aromatic protons.NMR spectra of n-butylester (8)ega triplet ad 0.9 for three protons, two multipletsail.34 and 1.6
for two protons each (-OOCH2CH2CH2CH3) and singtet 3.96 for —CICHCOO and a triplet ai 4.1for two protons (
CICH,COOCHCH,-)

The tertiary amines (6a-d) prepared above wereeguiaed by refluxing the respective amines seplyratih
phenylchloroacetate (7) and n-butylchloroacetajeung acetonitrile as solvent for 14 hours. Aodtde was distilled

off and the respective residue was scratched witty@rous ether. Ether was then decanted to geemaaly ammonium
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salt (1a-d and 2a-d).

The biological activity of quaternary salts of amm@ having phenylchloroacetate (la-d) and n-
butylchloroacetate (2a-d ) functionalities wasedstising seed germination assay. Seeds of Oryxa ¢8R -116 ) were
used for these studies. The effect of differentceotrations of chemicals were studied on percenmigation and
seedling growth in terms of root length, shoot thngnd changes in fresh and dry mass of root andtskvere also
studied. Cycocel and ABA were used as standarddtiorating the potential tested compounds asdat#s or inhibitors.

Seeds germinated in water served as control.

Seed germination of newly synthesized compounddtezssseed germination comparable to CCC. The itdnip
effect was found to be maximum at higher conceiotnai500p g/ ml).Synthesized compounds when tesietheir effect
on length of root and shoot, showed significaneeffas compared to control, The inhibitory effetfla and 2a having
ortho methyl was observed to be highest companaitfecycocel. Shoot length was also reduced byaticentrations of
tested compounds. The maximum inhibitory effect whserved with 500pg/ml concentration of compouaddllowed
by 2a.Other biological studies such as seedlingsmaas dry (fresh weights of root and shoot) as aglseedling vigour

index were also carried out.

Biological studies of synthesized compounds revk#hat compounds with methyl groups at ortho posi(ila
and 2a) were found to exhibit more growth retardicgvity as compared to compounds with methyl gmoat Meta and
para position and nitro group at para positionsTénhanced growth retardant effect may be duettm @&ffect (which is
combined effect of both steric as well as electpRurther the salts prepared with phenylchlorcgte¢ta-d) showed
pronounced growth retarding effect as compared thisth of prepared with n-butylchloroacetate(2a-tisTsuggests that

groups attached to quaternary nitrogen also hayefigiant role in growth retardant activity of thalecule.

Table 1: Effect of Quaternary Salts of Ammonia Condining Phenyl
Chloroacetate / N-Butyl Chloroacetate Moiety on RobLength (Cm) of Oryza Sativa (PR-116)

Compounds Concentration (UG MI™Y)
0 25 50 100 200 400 500
H,O 11.50.08 - - - - - -
la - 6.60.61 | 4.990.38 | 3.08.65| 1.490.13| 0.726.35| 0.46+08
1b - 6.70.37 | 5.60.63 | 4.20.64| 1.808.29| 1.308.56 | 0.70.09
2a - 10.60.50| 10.00.21| 8.24.12| 7.40.85| 3.60.32 | 2.94.08
3a - 9.40.82 | 8.79.61 | 6.30.27| 4.40.54| 2.40.38 | 1.80.28
3b - 10.50.95| 8.90.90 | 6.90.48| 4.808.63| 2.9€.97 | 2.50.21
4da - 9.79.30 | 9.08.52 | 8.60.26| 8.54.08| 7.90.47 | 6.20.35
4b - 10.84.25| 9.54.32 | 9.10.12| 9.1€8.50| 8.0€8.35 | 7.18.26
CCC - 6.00.30 | 4.890.65 | 3.10.42| 1.80.52| 0.966.54| 0.40.56
ABA(5ug/ml) - 6.540.28 - - - - -

CD at 5% (compound) A =1.19
CD at 5% (compound) B =0.97

CD at 5% (compound x concentration) A X B = 1.15
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Table2.Effect of Quaternary Salts of Ammonia Contaiing

Phenylchloroacetate/N — Butylchloroacetate Moiety o Shoot Length (Cm) Of Oryza Sativa (Pr-116)

Compounds Concentration (ug MI™)
0 25 50 100 200 400 500
H,O 7.940.56 - - - - - -
la - 5.380.85| 4.700.76| 3.660.76| 3.640.63| 3.560.53| 2.016.25
1b - 6.330.58| 5.300.57| 4.950.42| 4.200.62| 4.160.41| 2.230.72
2a - 6.750.65| 6.50.94 | 6.320.70| 6.236.50| 4.570.62| 4.074.12
2b - 6.9590.84| 6.800.57| 6.344.02| 6.100.65| 5.304.14| 4.66+#.12
3a - 7.850.52| 6.880.81| 6.080.58| 5.250.95| 3.634.10| 3.300.40
3b - 6.254.04| 6.100.65| 5.894.19| 5.750.86| 4.500.54| 3.16+#.05
4da - 7.260.75| 6.950.65| 6.874.12| 6.120.42| 6.050.35| 5.276.94
4b - 7.020.47| 6.500.41| 6.410.42| 6.154.08| 6.00.91 | 5.180€.99
CCC - 5.460.30| 4.386.12| 3.366.81| 2.890.08| 2.016.50| 1.790€.06
ABA (5ug/ml) | 4.850.56 - - - - - -

CD at 5% (compound) A = 0.56

CD at 5% (concentration) B = 0.46

CD at 5% (compound x concentration) AxB =0
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