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ABSTRACT

Twelve new quaternary salts of ammonia (1a-6a)(&hebb) from different aryl aldehydes(4-Cl, 3-hQ@-Cl and
4-CH,) and aryl ketones (acetophenone and benzophenereynthesized through the formation of their @sm The
oximes prepared were converted into epoxy compolnydeeacting with epichlorohydrin. The epoxidesstiprocured
were cleaved with secondary amines viz. diethylremand piperidine to get the desired hydroxy tertemines. The
structure of these amines was established withheip of IR and PMR spectral studies. Biologicaliagt of these
compounds was tested using seed germination addrgggrowth as bioassay of Oryza sativa. All teenpounds showed

plant growth retardant activity comparable to cyeld€CC) at higher concentrations.
KEYWORDS: Aldehydes, Ketones, Cycocel, Germination, Seedling
INTRODUCTION

Plant growth regulators have been found to posgksg growth retardant activity as these have hesad to
manipulate the size, shape and overall quality arious crops. In the present work twelve new quater salts of
ammonia (1a-6a) and (1b-6b) from different arylefigdes and ketones have been synthesized and &esspgant growth
retardants

MATERIALS AND METHODS

Thin layer chromatography (TLC) was done to chdwk purity of analysed samples. PMR spectra werentak
CDCl; on BURKER AVANCE Il 400 NMR spectrometer at SAIFanjab University, Chandigarh and IR spectra were
recorded as neat liquid on Perkin Elmer- 800 spewtter. Rice seedlings (Oryza sativa, PR- 116piological study of
compounds were collected from seed technology agcepartment of Plant Breeding and Genetics, PAldlhiana.

Drying of organic solvents was done over anhydieasSO,. Ether was dried by passing sodium wires.
Preparation of 4-Chlorobenzaldoxime (7)

An aqueous solution of NaOH (8g, 0.2 mol) in 50 ehlwater was added dropwise to a round bottom flask
containing a suspension of hydroxylamine hydrodt#13.9g, 0.2mol) and 4- chloro benzaldehyde(@d,. 0.1 mol) in
ethanol (100ml) with stirring. The mixture was it at room temperature for 10h. Most of the ethams removed from

the reaction mixture by distillation. The residuasadiluted with water (70 ml) and then extractethvéther (70ml x
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3).The ether layer was dried over anhydrousS{, filtered and then distilled to get 4- chlorobedpxime (7, 13g,
86%).

Preparation of 3- Nitrobenzaldoxime (10)

Prepared by same procedure as above by takingr8benzaldehyde (15.1 g, 0.1 mol). Yield (10, 18¢%)
Preparation of 2- Chlorobenzaldoxime (13)

Prepared by same procedure as above by takingpdeti@nzaldehyde (11.0 g, 0.1 mol). Yield (13, 1848/6)
Preparation of 4-Methoxybenzaldoxime (16)

Prepared by same procedure as above by takingthorybenzaldehyde (12 g, 0.1 mol). Yield (16, 1B1f0)
Preparation of Benzophenoxime (19)

Prepared by same procedure as above by taking pleezone (18, 22g, 0.1 mol). Yield (19, 16 g, 80 %)
Preparation of Acetophenoxime (22)

Preparedby same procedure as above by taking &estope (12 g, 0.1 mol) Yield (22, 12 g, 88 %)
Preparation of 4-ChlorobenzaldehydeO-Oxirane-2-YImethyl Oxime(8)

4-Chlorobenzaldoxime (7, 3.88 g, 0.025 mol), anbydrkK,CO; (4.14 g. 0.030 mol) and epichlorohydrin (120
ml) were refluxed under stirring for 13h. The réactmixture was filtered, filtrate was concentratd residue was
extracted with benzene. The organic phase was \dagitie 10 % NaOH (50 ml) water, saturated aqueoa€INdried and

concentrated to get 4- chlorobenzaldel@aeirane-2-ylmethyl oxime (8, 49, 80%).
Preparation of 3-NitrobenzaldehydeO-Oxirane-2-YImethyl Oxime (11)

Prepared by same procedure as above by takingr8banzaldehyde (15.1 g, 0.1 mol). Yield (11, 4.83 %)
Preparation of 2- ChlorobenzaldehydeD-Oxirane-2-YImethyl Oxime (14)

Prepared by same procedure as above by taking@oblenzaldoxime (13, 3.11 g, 0.020 mol). Yield ,(3® g,
80%)

Preparation of 4-MethoxybenzaldehydeD-Oxiran-2-YImethyl Oxime (17)

Prepared by same procedure as above by taking Hemydtenzaldoxime (16, 5.03 g, 0.033 mol). Yield,(36 g,
76%)

Preparation of Benzophenoné- Oxiran-2-YImethyl Oxime (20)

Prepared by same procedure as above by taking jpleezoxime (19, 6.56 g, 0.033 mol).Yield (20, 7 2%4.
Preparation of AcetophenoneO Oxirane-2-YImethyl Oxime (23)

Prepared by same procedure as above by takingphestoxime (22, 4.0 g, 0.029 mol). Yield (23, 4 8%

Preparation of 4-ChlorobenzaldehydeO-3-(Diethylamino)-2-Hydroxypropyl Oxime (9)
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A mixture of epoxide (8, 3.5 g, 0.0165 mol), didthynine (6.04 g, 0.0827 mol) and absolute alcoBblral) was
refluxed over water bath for 2h, with constantistjr The excess of ethanol was distilled off. Thsidue was diluted with
water and extracted with ether. The ether extras dried over anhydrous p&0, and ether was removed by distillation,
to get 4- chlorobenzaldehy@e3-(diethylamino)-2-hydroxypropyl oxime (9, 4.3d0)%).

Vmadem?) ; 3389, 2970, 2818, 1648, 1596, 1463, 1386, 13225, 1203, 1172, 1090, 1055, 950, 851, 826, 762,
517.

8 1.04[6H, t, -N(CHCHy),] ; 2.48-2.51[4H, m, -N(CkCH;), ; 2.61[2H, d, CHN(C;Hs)]; 2.70-3.01[ 1H, m,
CH(OH)] ; 3.7[1H, s, CH(OH)] ; 4.00[2H, d, GBN] ; 7.52-7.96[4H. d, ArH] ; 8.1[1H,s, Ar-HC=N].

Preparation of 3- Nitrobenzaldehyd®-3-(Diethylamino)-2-Hydroxypropyl Oxime (12)

Prepared by same procedure as above by takingdmsp¢ki, 3.5 g, 0.016 mol), diethylamine (5.75 @80mol).
Yield (12, 4.0 g, 86%)

Vimax (cit) 3413, 2969, 2814, 1645, 1533, 1467, 1384, 1389211201, 1062, 977, 736, 679, 538

§ 1.05[6H, t, N(CHCHy),] ; 2.46-2.51[4H, m, N(CKCHy),] ; 2.61[2H, d, CHN] ; 2.97-3.02[1H, m, CH(OH)] ;
3.66-3.71[1H, m, CH(OH)] ; 4.24[2H, d, GBIN] ; 7.58[1H, t, Ar-H] ; 7.92-8.21[2H, d, Ar-H]8.23[1H, s, Ar-HC=N].

Preparation of 2-ChlorobenzaldehydeO-3-(Diethylamino)-2-Hydroxypropyl Oxime (15)

Prepared by same procedure as above by takingd®¢ié, 3.0 g, 0.014 mol), diethylamine (5.2 g,70n0ol).
Yield (15, 3.7 g, 92 %)

VmadCm!) 3393, 2970, 2817, 2490, 2363, 2129, 1636, 14886,11341, 1291, 1203, 1174, 1056, 953, 859, 758,
705, 559.

§ 1.05[6H, t, N(CHCHy),] ; 2.50 -2.53[4H, m, N(CKCHy),] ; 2.61[2H, d, CH-N] ; 2.97-3.03[1H, m, CH(OH)] ;
3.66-3.71[1H, m, CH(OH)] ; 4.22[2H, d, GHDN] ; 7.34-7.38[2H, t, Ar-H] ; 7.85-7.88[2H, d, Ad] ; 8.55[1H, s, Ar-
HC=N].

Preparation of 4-MethoxybenzaldehydeD-2-Hydroxy-3-(Piperidin-1-YI)Propyl Oxime (18)

Prepared by same procedure as above by takingdgp@ky, 3.0 g, 0.014 mol) and piperidine (1.2 §,1@.mol)
.Yield obtained was (18, 5.80 g, 91%).

Vmadcm!) 3395, 3057, 2935, 2854, 1511, 1455, 1386, 13936,11168, 1106, 1031, 849, 771, 697, 611, 554,

8 1.55-1.60[4H, m, piperidine] ; 1.73 1.78[2H, mpeiidine]; 2.39[4H, t, piperidine]; 2.51[2H, d, Gidiperidine]
; 3.58[1H, s, CH(OH)] ; 3.64-3.71[1H, m, CH(OH)B;84[3H, s, OCH ; 4.33[2H, d, CH-ON] ; 7.83-7.98[4H, d, Ar-H] ;
8.59[1H, s, Ar-HC=N].

Preparation of Benzophenone O-2-Hydroxy-3-(Piperidi-1-YI)Propyl Oxime (21)

Prepared by same procedure as above b taking ep@d 3.5 g, 0.014 mol) and piperidine (1.2 g,1@.énol).
Yield obtained was (21, 2.33 g, 89%)

Vimax (cmi*) 3395, 3057, 2935, 2854, 2804, 2362, 1658, 1588011446, 1317, 1277, 1210, 1155, 1117, 1031,
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981, 941, 920, 864, 809, 768, 701, 657, 638, 553

8 1.57-1.60[6H, m, piperidine] ; 2.39[4H, t, pipdnd]; 2.85[2H, d, Chpiperidine] ; 3.67[1H, d, CH(OH)] ;
3.86-3.89[1H, m, CH(OH)] ; 4.18[2H, d, GAN] ; 7.58-7.61[6H, t, Ar-H] ; 7.79-7.81[4H, d, At].

Preparation of AcetophenoneO-2-Hydroxy-3-(Piperidin-1-YI)Propyl Oxime (24)

Prepared by same procedure as above by takingd® (38, 3.5 g, 0.018 mol) and piperidine (1.4 §,18.mol).
The yield obtained was (24, 4.40 g, 88%).

Vmademh) 3390, 2939, 2110, 1679, 1599, 1446, 1362, 1326711172, 1143, 1090, 1040, 948, 928, 875, 836,
763, 694, 591.

8 1.58-1.63[4H, m, piperidine] ; 1.77-1.79[2H, mpeiidine] ; 2.37[3H, s, -CH{l ; 2.39[4H, t, piperidine] ;
2.42[1H, d, CH-N] ; 2.52[1H, d, CH-N] ; 3.54[1H, d, CH-ON] ; 3.71[1H, d, CH-ON] ; 3.77-3.81[1H, m, CH(OH)] ;
4.19[1H, d, CH(OH)] ; 7.55[3H, t, Ar-H] ; 7.63[2H, Ar-H]

Preparation of Bis-Quaternary Salt (1a)

The mixture of t- amine (9, 2g, 0.007 mol) and dibpethane (0.66 g, 0.0035 mol) dissolved in dryame (20
ml) was refluxed for 4h on water bath. Excess d¥estt was distilled off; the residue was scratchéth anhydrous
ether(to remove unreacted amine and alkyl halidany) and ether was decanted off to get quatersaltyof ammonia
(1a).The compound formed was hygroscopic in nagarspectral studies were not done. It gave postiyggper wire test.
The yield was 1.3 g, 84.5%.

Preparation of Bis-Quaternary Salt (19

Prepared by same procedure as above by takingrneaf®i 2 g, 0.007 mol) and dibromobutane (0.7680%b
mol). The yield was 1.23g, 85%.

Preparation of Bis-Quaternary Salt (2a)

Prepared by same procedure by taking t-amine (202067 mol) and dibromoethane (0.73 g, 0.0083.rhe
yield was 1.30 g, 86%.

Preparation of Bis-Quaternary Salt (2b)

Prepared by same procedure as above by takingrnieafh?, 2 g, 0.0067 mol) and dibromobutane (0.73.@Q33
mol). The yield was 1.20 g, 80%.

Preparation of Bis-Quaternary Salt (3a)

Prepared by same procedure as above by takingneafhi, 2 g, 0.007 mol) and dibromoethane (0.68.@035
mol). The yield was 1.20 g, 80%.

Preparation of Bis-Quaternary Salt (3b)

Prepared by same procedure as above by takingneafii, 2 g, 0.007 mol) and dibromobutane (0.76.@033
mol). The yield was 1.2 g, 81%.
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Preparation of Bis-Quaternary Salt (4a)

Prepared by same procedure as above by takingriegmine (15, 2 g, 0.0068 mol) and dibromoethab&(@,
0.0034 mol). The yield was 1.30 g, 83%

VmadCm!) 3403, 2985, 2934, 2628, 2576, 2536, 2362, 1658811450, 1317,1277, 1225, 1192, 1151, 1114,
1072, 1017, 965, 921, 856, 810, 767, 701, 668, 39, 559, 487.

d 1.57- 1.61[4H, m, piperidine] ; 1.69- 1.76[8H, piperidine] ; 3.05-3.08[8H, t, piperidine] ; 3.28{1d, CH-
piperidine] ; 3.39-3.42[4H, t, C}CH,] ; 3.65[1H, d, CH-piperidine] ; 3.74[2H, s, CH(OH)] ; 3.76[6H, s, ©ig ; 4.05-
4.09[2H, m, CH(OH)] ; 4.16[2H, d, GFDN] ; 7.23-7.72[4H, d, Ar-H] ; 8.32[2H, s, OGH
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Preparation of Bis- Quaternary Salt (4b)

Prepared by same procedure as above by takingiteétd, 2 g, 0.0068 mol) and dibromo butane(0.73.@034
mol). The yield was 1.10 g, 85.7%.

Preparation of Bis-Quaternary Salt (5a)

Prepared by same procedure as above by takingtegt®, 2 g, 0.0059 mol) and dibromo ethane(0,55.@029
mol) . The yield was 1.20 g, 79.8%.

Preparation of Bis-Quaternary Salt (5b)

Prepared by same procedure as above by takingnegit®, 2 g, 0.0059 mol) and dibromo butane(0.76
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g, 0.0029 mol). The yield was 1.20 g, 80.3%.
Preparation of Bis-Quaternary Salt (6a)

Prepared by same procedures above by taking t-af@8)e2 g, 0.007 mol) and dibromo ethane (0.66.0086
mol). The yield was 1.27 g, 84.6%.

Preparation of Bis-Quaternary Salt (6b)

Prepared by same procedure as above by takingitegi23, 2 g,0.007 mol) and dibromo butane (0.760035
mol). The yield was 1.23 g, 85.2%.

RESULTS AND DISCUSSIONS

Twelve new bis quaternary ammonium salts havingneximoiety were synthesized from different carbonyl
compounds and tested as bio-regulators. Varioustisuded benzaldehydes (p-Cl, m-NO-Cl and p-CH) and ketones
viz. benzophenone and acetophenone were separa@tyed with hydroxylamine hydrochloride in the gaece of
aqueous sodium hydroxide to get the correspondximes withsyn geometry (Furniss et al 1989) in quantitative dsel
Epoxypropylation of the oximino compounds (7, 18, 16, 19 and 22) with epichlorohydrin in the preseof anhydrous
potassium carbonate (Asthana et al 1987) yieldedctrresponding 1-(2,3-epoxypropyloximino) derivas (8, 11, 14,
17,20 and 23) .Reaction of epopropyloximino compisuwith secondary amines (diethylamine and pipeeidi(Leclerc
et al 1977) in absolute alcohol afforded the cqoesling (3-N,N — diethyl/piperidine-2-hydroxypropyimino) aryl
methanes (9, 12, 15, 18, 21, and 24). Charactepistiks at about 3400 ¢r-OH) and 1645 cih(C=N) in IR spectra and
a triplet atd 1.05 for six protons and a multiplet &t2.4-2.6 also for six protons, in the PMR spectiraNgN- diethyl
tertiary amines confirm the structure of these @%ihe structure of tertiary amines prepared wpipieridine, showed
characteristic peak at3400 cni (-OH) and~ 1645 cni (C=N) in their IR spectra and a multipletéat.5- 1.6 (OH), a
triplet at~ 6 2.4 (4H) and a doublet &t2.5 (2H) (CH-piperidine) in their PMR spectra.

Tertiary amines (9, 12, 15, 18, 21 and 24)prep#ined were separately reacted with 1,2- dibromoretad —
dibromo butane to get crystalline bis-quaternaryramium salts (1a-6a) and (1b-6b) in quantitativd/i Most of these
guaternary ammonium salts are hygroscopic as tmgatals were turned into thick paste. All of thgawve positive test
with copper wire. NMR spectra of quaternary salivéch was not hygroscopic gave a characteristak@d 3.23[1H, s,
CH,-piperidine],s 3.39[4H, t, CHCH,] ands 3.74[2H, s, CH(OH).

Evaluation of the Quaternary Salts (1a-6a) and (1l&b) As Plant Growth Regulators (Biological Testing)

The biological activity of bis quaternary saltsamfimonia having oxime moiety (1la-6a) and (1b-6b) tgated by
using seeds oOryza sativa (PR-116). The effects of different concentratioristtee salts on the percent germination,
seedling growth in terms of root length, shoot tenghanges in dry and fresh weights of root armbshvere studied.
Cycocel, Betaine and ABA were used as standardsdidirating the potential tested compounds asdatd or inhibitor.
Seeds germinated in water served as control. €Talznd 4) shows, increase in concentration fropga@I* to 500 pg

ml™ of different compounds significantly reduced thetrlengths of seedlings of Oryza sativa, as coetpér control .
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Table 1: Effect of Bis-Quaternary Ammonium Salts Deived from
Diethyl Amine on Seed Germination (%) ofOryza sativa (PR-116)

Seed Germination (%) of Oryza Sativa at Concentratns (ug M%)
Compounds 50 100 200 300 400 500
Control ( HO) 100

la 95 90 85 80 75 75
1b 100| 95 95 90 85 85
2a 95 90 90 85 85 70
2b 95 90 90 90 90 90
3a 95 95 95 90 90 80
3b 95 95 90 90 85 85
CCC 90 85 75 75 70 70
Betaine 95 90 90 90 85 75
ABA (5 pg miY) 85

Table 2: Effect of Bis-Quaternary Ammonium Salts Deived from
Piperidine on Seed Germination (%) of Oryza SativdPR-116)

Seed Germination (%) of Oryza Sativa at Concentratins (ug MI")
Compounds 50 100 200 300 400 500
Control (HO) 100

4a 95 95 90 90 85 85
4b 95 95 90 90 85 80
5a 100 95 95 90 90 80
5b 100 90 90 85 80 75
6a 95 90 90 85 80 80
6b 95 90 90 85 80 80
CCC 90 85 75 75 70 70
Betaine 95 90 90 90 85 75
ABA (5ug miY) 85

Table 3: Effect of Bis-Quaternary Ammonium Salts Deived from
Diethyl Amine on Root Length (Cm) ofOryza Sativa (PR-116)

Root Length (Cm) of Oryza Sativa at Concentrationgug MI™)
Compounds 50/ 100 200 300 400 5D0 CD (8%)
Control (HO) 13.8
la 9.02] 8.12 4.26 2.81 1.60 0.93 1.17
1b 480 6.00 2.71 233 1.75 0.85 3.37
2a 8.92] 7.88 6.9Y 6.06 4.53 3.b8 0.5%
2b 5.38| 358 258 2.07 1.63 1.87 0.44
3a 7.18] 6.25 5.99 517 3.18 2.04 0.48
3b 6.90| 6.28 5.74 490 3.72 1.66 0.63
CCC 7.06)] 6.40 5.92 552 446 2.385 0.52
Betaine 6.3§ 5.72 3.98 3.07 2.y4 1)25 0.58
ABA (5ug mi") | 2.60
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Table 4: Effect of Bis-Quaternary Ammonium Salts Deived from
Piperidine on Root Length (Cm) ofOryza sativa (PR-116)

Root Length (Cm) of Oryza Sativa at Concentrationgpg MI™)
Compounds 50/ 100 200 300 400 5D0 CD (8%)
Control (HO) 13.8
4a 741 6.49 6.15 547 4.89 3.08 0.58

Table 4: Contd.,

4b 6.81] 599 5.00 3.28 2.00 1.p2 0.64

5a 5,53 490 381 282 236 1.39 0.4%
5b 5.99| 552 361 26p 246 171 0.64
6a 6.45| 571 3.66 199 1.04 0.00 0.44
6b 7.18| 6.2 5.99 5.1f 3.18 2.04 0.44

CCC 7.06] 6.40 592 552 446 235 0.52
Betaine 6.3§ 572 398 3.07 2.y4 125 0.58
ABA (5ug mih) | 2.60

CONCLUSIONS

(Table 1 and 2) shows the effect of different canictions of various compounds on percent gernonaif seeds
of Oryza sativa after 48 h. In control germinatisas 100%. Different concentrations of newly synthext compounds as
well as Betaine, ABA and Cycocel (CCC), a compouwuitth antigibberelline activity were applied to theeds. Treatment
of seeds with newly synthesized compounds resiiteeduction in seed germination, but the magnitoflimhibition was
less than CCC and Betaine at all concentrationsl€Ta and 4) shows that different compounds sigaifily reduced the
root lengths of seedlings @ryza sativa as compared to control. Quaternary salts prepfioed ketones showed more
retarding effect as compared to those prepared afimhydes . Amongst the compounds having aldehydiiety, the
compound 2a showed better and 6a prepared froro@wEione showed the better inhibiting effect amkatgne moiety.
All these compounds show comparable or in somesdastter inhibiting effect to that of CCC or betitMore work on
this type of compounds need to be carried out tawdsome structure activity relationship or to mastEme

recommendations regarding their use in agriculture.
REFERENCES

1. Sharma M.L, Talwar K.K. and Gupta A. (1997).Synibed quaternary salts of ammonia from aromatic
compounds through the formation of glycydyl estad their plant growth retardant activity. J. Ind@hem.
Soc. 74: 343 -44.

2. Sharma M.L, Talwar K.K., Gupta A. and Kaur R (1995ynthesis and plant growth retardant activity of

trialkylammonium iodide from acyclic compoundsiridian Chem. Soc. 86: 245 -47.

3. Sinha A.K., Rastogi S.H.and Das S. R. (1991). S3sithof 1,3-substituted —hydroxy propyloximino
benzocycloalkanes as poetical antimoebic ageniamntl Chem 30 b:1041-45.

4. Zagsma J.and Nauta Th. W (198#Mhdrenoceptors studies effect of alkyl substituttr3-adrenoceptors
blocking. Antiarrhythmic and local anaesthetic wtigs of 1,1- (o-phenylene dioxy) bis (3-isopromylino-2-
propanol). J.Med. Chem. 20:527-31.

Impact Factor(JCC): 1.8207 - This article can be denloaded from www.impactjournals.us







