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REDUCTIVE AMINATION OF CARBONYL
COMPOUNDS USING LIGNIN SULFONIC
ACID AS CATALYST AND BOROHYDRIDE
EXCHANGE RESIN
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Abstract ¢ An efficient and mild metbod for reductys amination of o varety of nldehydes with amines in presence of lignm
sulphonic acid 25 catalyst and borohydride exchange resin ®l Toom temperntuse was explored. Borohydride exchange [esin was
utilized successtully for the reductive amination of satursted ae well a2 unsaturated aldehydes.
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L INTRODUCTION

The selective reduction of fanctional groups is 1 common need in organic synthesis, Polymer supposted horohydride
exnchange resin (BER) was first synthesized by Gibson omd Baily." They reported BER a2 2 redacing apent for the reduction of
henzaldebyde to henzyl aleohol. BER has severa] advantages over ather polymer supported reagents” As compared w sudivm
horotivdride, BER is highly stable and easy 1o handte,”

A number of reagents’ were developed for the selective reduction of carbany| compasmds to the comespoiding products,
These reagents usad have some disadeantages like compbex reaction werk up, Jow yiclds, etc. BER was extensivaly used i the
reduetion of carbonyl compounds in aleohal solvents.” Aromatic os well as aliphatic aldehydes und ketones reduced using BER a8
a roducing agent. Selective reduction of o - unsaturaicd aldehydes and ketones was done using BER.™

Several reducing systens were developed using BER in combination with catalysts such 23 phenyl disulfide,” 2.4 Tonene,”
ELNHCL® RiCl-6H0.* BER reduges conjugated ethylenic linkige selaciively,” 1t was used as reducing agent for the reduction af
conjugated acid chlorides,™ nryl and sulfonyl,* benzoniniles, ! oximes ! alkynes,”” nitaso amines,* sclenium. 1 BER o8 o mabd,
eificient asd selective reducing agent than MaBH. for the reduction of carhony] compounds without being reduction of a, #
skuralion Was TETHH-'IL‘I'J.

In dle present work, we herein report the spplication of BER a5 a mild and selective reducing agenl far the reductive
amination of aldehydes | with amines 1 wing ligrin sulphonic aekd in ethanol al roam femperatie. (Scheme [
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FEXPERIMENTAL PROCEINRE e
paration of Borehydride exchange resin {HER) ; PR “:1_'1' .
To § g of resin (Amberlyte [RA-400) 100 mL of 10% HC contents were k2P0 otiTieHL : mrT-m
7. et 500 mL beaker and washed with distilled water 4- od and wet resin was o HIREE drgan
- L ity 1okt e e e T e e g o 4 oo et momcnialal WeaTET was removed
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1L, General procedurs

Aromatic aldehyde (1 mmed}, smiling (3 mumol) and catalyst lignim sulphone sl in solvent ethaned {3 mi) werne stiomed at
roem temperoters for about 10 minutes. Sodiem borobydride exchange resin (2 mmoel) wos then added 1o the reaction mixture and
girring was confineed, Afier completion of the reaction as judged by TLO, the contents of flask were filiered, washed with
dichloromethnne (2 x 13 mL), evaporated and concenrated. The solid obtxined was then puritied by column chromstography
(petrolenm sther ; ethylncetale =91 WL

Il RESULTS AND DISCUSSIONN

The reductive amdnation of a varbery of aldeliydes by lignin sulphonic acid as catalyst with a mild reducing agent BER was
stadied. The results are sumpnarized in Table L. It was observed that the aromatic aldelvedes baving differest substituents
uclerwent the reduction in 2-2.5 h. affording the comesponding amines in geod vislds,

Entries (4 8, 12} clemty demonsrate that the elefinic functionality is stable to the present expenmental conditsons. Thits as
comparad o MaBHs, BER was found 1o be specific reagent for the @ 8- unsatursted aldehyds,
IV, CONCLUSION

An efficient method for the reductive amination of corbonyl compounds using lignin sulfonic acid a5 a catalyst and BER
g mild reducing agent with different umines has been reported, BER was found to he an interesting chemaselactive reducing
agent for carhomy] compounds especinlly for e - unsaturated aldehyde which was sansitive o NaBH,.

Table | ; Reductive amination of carbony| o mids wslny L5A and BER

Entry Aldehyde Amine Product Time (k) :ﬁ'“‘m
f
2 'Q,O/Lu 25 1
M
1
3 il s - a5 BE
H]C/l\f
Q
4 @WJ"'}| 25 a0
i
3 O/l'rr z 91
1 L J ,
5 = O)Lu 25 EE
; Mleld™
7 'J\] 2 o3
Hﬂ'."-[“"r
il
] i 1 ]
0
g [::J,L” z uz
1
‘E‘-};\m /E:I H 25 ED
Au% Fa el
o l.i' F ;
. Colordingdtor H 2
IQAC _ FRECHAL |
hrl Guirw Buddhiswami| Sk yEliie Shn Gury Buddhiswar Maha|idy

Euarea Fdm T T e

I M-I T e LT



B 2020 JETIR March 2020, Violume 7, Issue 3 www jetirorg (ISSN-2345-5162)

12

L [l i<
H i o o

REFEREMUES:

I
I

L
4

Gikaan, H, W Baily, F. O Chem. S5c, Chem. Comape, 1977, (220, &15a-8 1354,

a) Weinshenker, N. M.; Shen, C. M. Tetrahedron Lew., 1972, 13 (32), 32R5-3288; b) Hodge, P.; Sherringlon, D. C,
Folvier-sgporied Reaclions in Cegrnic Syntkesis 1980, Eds. ; Wiley : New York.

Yoon, M. 3 Kim, B G Sen, Ho 55 Claon, 1 Sprh, Commior. 1993, 23, [ 595-1599

ap Myutrom, B F Brown, W, G, L Ao, Ehen, Sec, 1948, 70, (109, 3738-3740: b) Hochatein, F. A Brown, W. G0 dm,
Chem, Soc. 1948, (10), T0, 3484-3486; ¢} Suvadar, E [ L Qg Chosn, 1967, 32, (11}, 3531-3534; d) Johnson, M. It
Rickbon, B, /. e Chem., 1900, 35, (401001 -1045; ) Wilson, K. B Seudner, B, T.; Mossmane, 5, Ohen, Comman,
1970, (40, 203-214,

8 Yoon, M. M. Park, K. B Gyoung, Y, 5. Terrafhediron Lot 1983, 34, 3367 -3370; B) Sande, A. B_; Jagadale, M. H_
Mane, B B Salunkhe, M. M. Tetradbedron Ledt, 1984, 33, 3501-3504; ¢} Kabalks, G. W.; Wadgaonkar, P, .. Chatla,
ML Sy, Commpen, 10, 20, 293-2040

Yoon, M. M Chad, T Abn, J, Ho J Qg Chem, 1994, 59, (12), 3490-3453

Tajhaksh, M., Lakoura. bM; Mahalli, B, 5. Sveth Commar. 2008, 34, 1976 -1981,

Habermanm, J.; Ley, 5. W, Scott 1. 5.5 Chem Soc, Perkin Trars, 1999, 1, 12531254,

Mag, A Sarkar, A Sarkar, S, KL Palin, 8. K Svath, Commaga, 1987, |7, | 7-1015.

. Crordeev, K, Y. Bercbremikovi, G AL Evatignosva, B P 0 O Chem, LISSR 1986, 21, 2393
- Yaan, M. M Chaoi, 1, Syfen 1993, (23, 1352134,

- Bundynr, B.P,; Niknt, 5 M Wodgnonkar, P. P, Spick. Commror, 1995 25 (6}, mi3-RhA,

- Yoo, WM. Park, K. B Lee, Ho J; Choi, ). Terrmhedvron Lete. 1906, 37,(47), 8527-8528

o L, 5%, 5im, T, B Yoon, W, M, Bwil Cheme Korcar Soc 797, 15,000, 1127-1128;

« Yanada, K., Fujite, T.; Yanods, B, Sweilen 1998, 971-972

-
PRINCIPAL
S Gury Raddimeani Mahwidyalaya
Fumna {45 | Dist, Parbhan




Avaifatide enline ywrw, focoecom
Journal of Chemical and Pharmaceutical Research, 2020, 12(3): 10-14

ISSN: 975-7384

Research Article CODEN{USA): JCPROS

Synthesis of Phenoxy Acetic Acid Esters of Phenols Using Phosphonitrilic

Chloride as an Activator

ﬁlﬂjtﬂ'r' 1| Rl!ﬂd}" wivd Jitemdra % Pu]lcr
! Bepartment of Chemixtry, G.M.V, Kotgval, Dist, Nawded 2 5 Indla
‘Depurtment of Chemisiry, §G.8 College. Perna (), Disr, Parbhand 04.5.), India

ABSTRACT

A simple procedire & deseribed for the syathesiv of phemoxy aeeile actd exrers by acrivasion af carbondic acid
gran af pheranacelic aoid using Phosphonitalic Chivride and Nomethy! maspholise,

Reywords: Phenedyvacetic acid, Phenols, Phesphanimrilic chilosice, Nemathd memphaine,

INTROTAICTION

Esterification (3 one of the mnost imponant and commeonly used reactions in orpanie chermistry, In organic gpthesis,
the conversion of carboylic ncids fo corresponding esters is an important and well known orgaric transformation
[1-3]. Esterifieation reactions have great portance [4.5] in the synihesis of nateral prodcts containing twa ar
e carboxylic uraups, .

ln food chemnisiry, phenolic sstors of crganic awids, particularly these of cresois and phenols which are excellent
finvor eompounds as they pessess a combination of sweel, flaral and fruity odours were studied 4], The
correspanding esters having different fimctionalities kave bean sed in the manufacture of insecticides, anti-oxidants
and photosemsitoeers [T,8) Severnl methods were developed for esterification wsing cotalyste. The wvasious
catnlystelbeagents wssd for the esterification are MeNSOLC1 [9], Trifluorcacetic anhydride (TFA4) (10,
Dissopropylazedicarboxylate  (DIADYPRF [11). CCL/PPhy [12]. Anhydrous ZaCL/AKCE [13], 2-Chlors-1-
methylpyridisium iodide [14], NN-Bis (2-oxo-3-oxazololidingl) phosphordiamidic chloride [15); Paratabuene
mitfonyd chloride (p-TSC) [16], Ma (OACK [17], Ti0) (scac); |18], Montmorillonit=Ti"" [1%], Benzotiszol-1-
plonytres (dinethylammophosphonium-hesafluceophasphate) [ROP] [20]. Dicyclshexylearbodiamide (DCC) [21
Draryl ammsnmm arsen sulfonnee [22-24].
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Plesphooinle chloride (PNTH i a white crpstalling compoand which is thermally stable and soduble in variety of
coganic salvenid, 10s less meigiuee sensitive, pen-irmiating cempourd and casy to homdle, PNT has been used ns an
activabar i yirws ofgense transfiemations [27-33] Therefore we report berein the PNT as an activater for the
activation af phenaxy acetic acid,

Ins the present work, phenoxy acetic acid (11 wos sctivated by using PNT and NMM in chioroform and coupled with
wariety of phienals {I1) 1 get ihe corresponding phenaoy nostic aoid esters (1117 at room temperature {Scheme 1),

i1

i
H,C O=CH:—COOH+ Ar- OH L NMM _ o o O—CH,-C—0—
1 @ 2 + Ar- OH CHEL T ¥ h=C Ar

1 i 1
Sphieme 1! Flensny acelic scal eaors fsrmation
EXPERIMENTAL PROCEDURE

Preparation of p=Methy] Phemevy Acetic Acid

In a round bottom flask peeresol {1 gh and N20H (9 mol%} were taken. Chlloro acetic acid {2.5 mL} was added drop-
wize and Little woter wag acdded in o rovmed hottom flask. The comtents of the fiask were heated on water hagh for | h,
conded and water {10 mL) was added The conbenis were acidified wib dilute HO e comgnered onsd extrcied with
|:|i.-.R|1.j'| ether. The cthereal extssct was then washed with water (10 m]_:l. The u.r_l.-|nx:,r ncetie acid ohizined was then
extraatad by shaking witly 5% Ba 005 (25 mly salation and scidified with delate HOL The p-methyl phenoxy acetic
acid obrlalned wis recrvsizllized fon: ethanol.

0
oM 4 nvﬂ\
| Hoh, KOH (FH
= + HCI
@ + Cl-\_,,j\.m_] 7. 0.0, AC /@’
HiC H,C
p-Cresnl Chilosrcacetic scid m=Meihyiphenooyncens acsl

Preparatien n-f['hl:ln:!.' Esters of Phenols

Typical procedure: PNT (0,025 wmaly, MMM (LS momel) and ehlarafioom svere stirred ot toom femperare for
ghout 5 misutes. p-Methyl phenoxy acetic acid (1.5 mmol} was added and stimed ot room temperature for W
mtimies Thei p—-|.1'|-.'5=:|| {|.5- i) wad added G0 the reaction uxfare amd strmng was confinued & room
temperotwe, The progress of reaction was moniored by TLC and after completion of the resction, the conlents of
the flask were wansferved to separating Fuoscl, washed 34 tdmes by 10 MoOH, waber, dried gwer Mos50, and
filtered. The arganie laver obitained was -:'l.-a.purnl.-ud 1 vaccum and puzified |'|:|-' flash column chronstography. &
stmidnr procechre wis used for the synthests of other esders,

Spectral analysiss The products wers confitmed by their phiyzical constanis and claractedzed by specimal analvsis
IR, "HMMR® and mass speciroscopy. The spectral analvais of il representative compound is ziven ax:
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P-{talylphenax v)-dmethyiphenoxyacetols

IR {es): 1755 - -0 ester

23 A==

IHMBR (6 pprm): 2.3, 8, 3H, Ar-CHy: 1.3, 8, 3H, Ar-CHy
45,8, 2H, -CH,-; 6.5-T.3, M, 8H, Ar-H

dmes: (M4} 256

RESULTS AND DISCUSSI0N

Condensation of p-meshyl phenoxy acetic ackd with a variely of phenols was carried out by using PNT together wills

AWM a5 activator in chicrefar at roam temperature. The results ore purmarari el in

Table 1. In this method. PNT

wis activated with MMM in chloreform at room temperature which then activates phenoy acetic acid. The
activated pmethyd phenaxy seetic seid then reacted with vanous phenols 4 affoed the corresponding phenoay esters

in goodd yiehis.
Tuble 1, Synilicii of plenouy acetic acid exiers uf plensh adng FETH MM
Epntry | Phenol Phenusy scethe arid ester Wield (%)
1 Hu—@ H,I'_'—C',:-:i:}—o—m:—ﬁ-n 3
0
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COMCLUSION
FMT in combination with NMM was proven 10 be an effective activator of phenoxy scetic acid to couple with
phienols For the preparation of biologically important phencxy acetic acid esters mder mild conditions {n Zonud
yielids,
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INTRODUCTION

The we of microwave imadaion o organse synthesis bas become increasingly popudar within the pharmacewtical and
acodemic aress, because il is 0 new enobling technelogy for drug discovery and development [1-13], Mew aynthetic applications show
a variely of new chemistries performed with micrownve imadiation. Leadbeates and co-warkers [14] have shown that rescting an
activaied aryl bromede with an arylborome acid in water, using tetra-botyl ammonium bromide (TBAB) a8 o phase-tmnsfer catnlyst
{PTC), resulis i on successflly coupled biaryl Suzuki product witheet the nid of & polladium casalyst In addition, a transitam-metal=
free Soncgashita reaction between an oryl bromide or iodide and phonylaccivlene results in respectable vields [L5] In this case,
polyethylese plycel was uied 2 the phase-transfer agent, One interesiing example is the palladms-catalyeed aminstion of {rzahetero)
aryl chloridee. Aryl chlonides are known o be quite unresetive due to the O-C1 bond strength, bat with microwave besting for 10
minutes, (bese amAnstions were resctive [16], Microwsve-ssisted, Improved dntameleculsr amination of oryl bromides 1o
benzindidawales [17] s another example.

Micrownave irradiation is fast becoming o source of eergy for biochemical applications, Many of the WHochemical melecules
arg femperatiore-sensitive. Al present, there have been siudies pubiished o carbalydites [LE-24], nuclecsides {25-30], peptides [31-
39], proteins [ 14, 40,417, peplaids [42] the polymerase chain reaction (PCR), and trypsin digestion. Keepmg in view the applications
of micrawave chemistry, we herein report our sfudics of microwave assisted synthesis of | A-dioxooctabydroxanthenes using PNT &
catlyst and THAHR as PTC,

Manthene derivatives has attracted the comsiderable mtergst of the chemists beenuse of their wide Tange of biological and
pharmaczutical properties like antiviral, [43-44] astibacterinl [45]. anti-inflanwtory [ 46-47), anticancer [4%], mnti-nociceptive [49] nnd
anti-plasmadial [30] e activities, These are alse used 45 sensitizers in pholodymmic thempy [31, 32], a2 antigonlsts of paralyzing
nction of zoxnazolsming [53], lewco-dyes [54], lasa wehoology [35], &5 versotibe synthons because of the inherent  resctivity of the
mbuilt pyran rng [S6]. 1.8-dioxeoctahydrokanthencs ase very simpartant derivative of xanthenes in which a phenyl substinged pyTan
ring i fused on either side with two eyelohexennne rngs, | 8-dioxooctabydroxarnthenes have wide range of applications in the field of
medicinal chemisiry. [t shows biological sctivities such as antivird, antibacteriol and anti-inflammatory activities [57]. Several
methods were developed and adopted o symibesize 1,2-diozoocbydiosanthenes including cyclo éeldraiion, trapping of heneynes
by phenol [38], the evelocondensation of 2-hydroxy arematic aldehydes and 2-totralone [$9-60], These procedures invalve acid or
beme-catnlyzed condeneation of sctive methylene carbany] compounds with sldehydes. However, these methods have limitatioss of
pridonged reactian tmes, poor yields and side reactions of aldehydes

Synthietic methods reporied using variety of camlystireagents such e Silica suiphuric acid [61], Dowes-50 W [£2],
HCI0.5i0; ond PPASIO; [63), Fe™-Mommarillonie [fd], Dhammenivm lydiogen phosphate [65], TWSCL [85], Tewrahulyl
ammonium bydrogen sulphate [67], Hydrochloric acid [68], ShO1, 500, [658], Cyanuric chleride [T0), BiCl, [71], Setectluar™ [72].
MaHEOL 50, and Silica chlonde [73], InCl, 4H,0 in fonic liquid [74], p-Dodecylbenzenesuifenicacid (DBSA) [58, &0, p-TEA [73].
Amberfysi-1 5 [T6], Zn0-nane partcke, [77] Fee CwZ8M-5 [TE}Ce-Z8M-1 | Zeolte [T0], FeNPESBA-15 [R0].

Presemt work
In the present work, we herein report the microwave nssisted synthesis of 1,8-dioxooctahydroxanthene derivatives 111 by the
corkbensation of a vanety of aldehydes [, with dimedone 11 in water using pheephonifnlic chioride as catnlyst and TBAB as PTC

(Scheme |}
a Ar 0

0
A + FRT, TIAD, K5
- — e L o
MR ASDW
a ]

1 i m
Srheme 1.

Experimental procedure

A minturs of aronatic aldehyde (1 mmol), dimedene (2 mmol), and phosphonitnilic chioride (0.1 mmol) as catalyst were
iaken in a 30 mL beaker containing THAB (50 mg) dissolved in water (10 mL), The contents of the beaker were irradiated under
micrawave (450 W) for appropniate time as shown in Table 1. The progress of the reaction was monitored by TLC, After comgletion
ef the reactien, the reaction misture was coobed t reom temperssure, water was sdded and solid prodinct edtsired 18 was filtered off
wnd was parified by recrystallzation from ethanel.

Spectral annlysis
Esscntsally pure products were obtained which were confirmed by comparisan with authestic samples by their physical
constants and characterized by spectral analysis TR, 'H NMR ol mess spectroscapy
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Hy O | CH,

HiC CH,
3_3,{:,{.-|ﬁ|11m:I:I'L}'I-':.I-»;I'||i;|rnph:n:,-"l-l.-i,ﬁ-.?-lﬁmh}ﬂru[l!]I--‘J-h:.-ﬂmd]lF]:-;:.l.u!h.l.'m:-!.ﬂ-ﬂil.'ube;
IR jem '} % TN, 2R3, ZRTE, IRTE, 1624, 1550, 1160
'"HNME (& ppm) LA (6H, 5. C Mead; 112 06H, 5 © Mes);

2,10 = 2.2 {4H, 2=CHy); 241 (dH, 5, 2= CH, )
4463 I:IH, g CHy T2 (2H, Ax-Hy: 729 (_IH, Ar-H)
Mags - FRE (WD

NEky

H,C
H,C

3,36 heteirumed byl B damiropheny] = 2,4, 5, T teirahywdmol 2H b=
Q-liwilso| | Hj-xardbsene- 1, 8-dioie

IR {em™') : M0, 2958, 2870, 1654, 1616, 1514, 1361
THMMR {5 ppmij ; LMk [6H, 5, € Me,); 812 (8H, 5, T Meg);
200 -3 (4H, % CHy)o 245 (4H, & 2CH,):

430 01H, s, CHI. 723 (2H, Ar-H): 74 (20, Ar=H)

Mlass ; 45 ()

RESULTS AND DHSCLUSSTOMN

The comdensation of dimedone and sromatic aklehydes with TBAB i presence of the catalyst FHT affondsd the
currespanding I.Hrdbuqul.rul.a.llg,'vlh'n:lanlllune derivatives umles the microwave conditions.

Several fmctionalitics prosent o oryl aldebiydes such as chloro, mire, methoxy, methy] and hydroxyl groups tolermnsd the
reaction conditions i 2-3 minates of shart fime. Aromatic aldebydes having boali electron donating or withdmwing groups reacted
redclily with dimedaee to products i E7-06 % yields (Table [ As can bhe seen fram the table, it wae posgible to ey oul the resciion
within shonier 1bmes B mederate O good yvields, .

Imitiadly the reactions were enmied ;s without addition of TBAB, bat with the addition of TBAB as plsss transber agent, the
reacivons Fuuuu-:d&d -::|E=]n|.:.'. Thus, PRT 1|.1|5,e'|h-r_r with TEBAD ander mrcrowave imadiation was found to be s suitnble method for the
eondensation of vorious aromatic aldebydes with dimedone in water o affond the corresponding products.

CONCLUSIONS

In cenclusion, o series of LB-dioxooctahydroxanthencs were syptbesized using PNT as an efficient catlyst by the
cafdensation of aklefpydes and divedone in good vields. All the reactions were condescted in waber 05 o green solvent onder
ey irsidiation,
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Table 1 : Fhosphoniteilie ehlaride caralysed symihesis of varions | B-dinzerctuhydroxanthene derivatives,

Emiry  Aldehyde Time Yichd ML MLF.RC)
[T (%) Crhserved Literature

d g 202-203 203

L o1
2.3 bl 231-3232 228-230

=¥ e 159
3 L 243=244 241-143

k! iyt Lb—@—< I_ﬂ]

d Ho [Sg-l

[

= 3 Hir 163-14% 1hd-165
i
L
: 15 o) 247-250 148-150
5 EHQ—(IL‘I [59]
=]
o 3 91 220225 16
6 @“" [82]
Illll
= 3 91 248-251 244
s | CHH] |.5|-|
“?"-'- 3 r-1i] IET-1R% PA7-188
&l
3 m_@_c 1)
n-.rl'-
s 96 T220S 211223
g [59)
E 3 92 T ObRA-1T1 L6817
o - [5%)
Rizk
25 an 61-63 6264
% & (591
" 2 3 215-217 37218
i2 ] [5%]
e | a0 Z28-230 T26-224
g "““’i _;,a_n,n [50]
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