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ABSTRACT

The aliphatic carboxylic acids were reduced selectively to corresponding alcohols by activation with phosphonitrilic
chloride (PNT) and subsequently reduced using sodium borohydride as a reducing agent under mild conditions.
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INTRODUCTION

Sodium borohydride is the most widely used redueiggnt [1] discovered by H. I. Schlesinger andCHBrown
[2]. It brought great change in the methods falung the functional groups. It is soluble in waded possesses
unique properties in organic synthesis. It was uisdle stereoselective reduction reactions dues tesefulness as a
hydride reducing agent for both chemo- and diastesdectivity [3]. It was used as a reducing aganivhich
borohydride anion species is responsible for ithucéive properties. The advantage of using sodiorotydride as
reducing agents is that the reducing propertidsobhydride were secured without releasing sodinchkeorate into
the system. Sodium borohydride was used as redigjegt for the simple chemo-selective reductiontreas of
aldehydes and ketones to alcohols [4]. It has Vewy moisture sensitivity therefore it is better théthium
aluminium hydride and lithium borohydride [2,4a,5.was extensively used as a reducing agent inhalic
solvents [6]. Sodium borohydride / Carboxylic acisigsstem is a versatile and efficient reducing sysi{&].
Carbonyl compounds were reduced under solvent-f@mitions using sodium borohydride and HSBM [8].
Reductive amination of carbonyl compounds werei@adrout by the reagents such as;CBOH [9], Mg(CIOy)
[10], aqg. sulfuric acid [11], Ti(OiPg12], Nickel chloride [13].

Carboxylic acid derivatives such as nitriles, estiactones and amides could not be reduced ingillidby sodium
borohydride even though it is less expensive, aaft more convenient [14]. In order to increaserdaetivity of
sodium borohydride, various additives [14, 15] wased. In reduction reactions sodium borohydride used as
reducing agent along with additives such as S{iffe}, methanesulfonic acid and TiJL7], calcium chloride [18],
stanous chloride [19], zirconium chloride [20], 38&Cl [21], CeC} [22], (L)-tartaric acid [23], iodine [24],
mangnase chloride [25], zinc chloride [26],,%#Br [27], BHs;-MeS [28], cyanuric chloride [29], 3,4,5-
trifluorophenylboronic acid [30], MoGlI31], BR:-EtO [32], itanyl acetylacetonate [3RiCIO, [34], guanidine
hydrochloride[35], HOBY/EDC [36] .

In search and development of an efficient reagenttfe activation of carboxylic acids we studidggphonitrilic
chloride trimer (PNT) as activator. However sodiborohydride was found to be useful reducing agémtghe
conversion of carboxylic acids to alcohols. PNT tagring six chloride atoms present over the phosplmatoms
of the stable phosphazine ring, which shows maaietiaty towards nucleophiles [37]. Therefore, PINa&s used for
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the activation of carboxylic acids similar to cyaiowchloride. It could activate six equivalentsaafrboxylic acids
which is twice than that of cyanuric chloride. Imamtly PNT is less moisture sensitive and nontatimg
compound, also it is easy to handle. Thereforejnvestigated the activation of carboxylic acidshMB@NT and
subsequent reduction to alcohols by using sodiuratyaride under mild conditions.

In the present work, aliphatic carboxylic acids eveelectively reduced to corresponding alcoholaguSiNT as
activator together with N- methyl morphline (NMM)&NaBH, as reducing agent (Scheme 1).
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Scheme 1
MATERIALS AND METHODS

To a solution of PNT (0.25 mmol) in dichloromethg3® ml) NMM (1.5 mmol) was added at room tempem@atu
with stirring. To this solution, carboxylic acid.Elmmol) in dichloromethane (10 ml) was added. Aft&ring for 3
hrs., NaBH (7.5 mmol) in methanol (15 ml) was added and cwil the stirring of mixture for about 1-2 hours at
room temperature. The progress of the reaction masitored by TLC. After completion of the reaction,
dichloromethane and methanol were evaporated uedeced pressure. Diethyl ether was added to lés&.f The
solution was acidified with HCI (10 %). The orgatayer was separated, washed with sodium bicateofiO %)
and brine 10 % (2 x 10 ml) and dried over anhydreadium sulfate. The solvent was evaporated uretuced
pressure to give corresponding alcohol in purenfor

RESULTS AND DISCUSSION

New method was developed for the reduction of caylim acids to corresponding alcohols in good tecedbent
yields (Table 1). Initially, we utlized PNT-NaBHsystem (Scheme 1) and found that PNT activatedldou
equivalents of carboxylic acid compared to cyanahioride. Working with PNT is easier than moistgsensitive
and irritating cyanuric chloride. The system reshionly aliphatic carboxylic acids without reducthg aromatic
carboxylic acids (entries13 to15). Similar to cyaawhloride, yields of unsaturated carboxylic addol product was
moderate (entry 8). This could be due to reductibolefinic double bond together with carboxylicids of the
substrates because of NaBhich is strong reducing agent.

Table 1: Reduction of carboxylic acids using PNT/NBH,4

M.P./B.P.
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CONCLUSION

Both PNT - NaBH reduces aliphatic carboxylic acids in good to #gocé yields at room temperature. PNT
activates double equivalent of carboxylic acids pared to cyanuric chloride thereby reducing halfiegjent
amount of catalyst loading to the reaction. NaBéfether with PNT reduces olefinic double bondsarboxylic
acid.
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