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ABSTRACT

Aldoximes are almost converted quantitatively for the first time into their
nitriles by reaction with diethyl phosphate in the presence of tetra methyl
guanidine (TMG) intolueneat 65-75°C. Thereactionischemo selectiveand
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applicableto multi functionalized aldoximes. phosphate;
© 2011 Trade Sciencelnc. - INDIA Tetramethylguanidine;
Toluene.

INTRODUCTION

Nitrilesare useful substratesin organic synthesis.
Among several methods availablefor the preparation
of nitriles, dehydration of oximesisan elegant one.
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Scheme1: Conversion of aldoximesin tonitrilesby DEHP-
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TABLE 2: Conversion of aldoximesintonitrilesby DEHP-TM G

Entry Substrate Reaction time (Hrs) Product Yield[%]?
1 CeHsCH=NOH 9 CgHsCN 95
2 4-CICgHsCH=NOH 8 4-CICgHsCN 97
3 4-BrCgHsCH=NOH 10 4-BrCgHsCN 98
4 4-FCgHsCH=NOH 4-FCgHsCN 98
5 4-NO,CgHsCH=NOH 4-NO,CgHsCN 97
6 4-CNCgHsCH=NOH 4-CNCgHsCN 98
7 4-CH3CgHsCH=NOH 4-CH3CgHsCN 98
8 4-(CH3),CHCgHsCHNOH 11 4-(CH3),CHCgHsCN 96
9 4-(CH3),NCgHsCH=NOH 12 4-(CH3)2NCgHsCN 96
10 4-CH3;0CgHsCH=NOH 4-CH30CgHsCN 99
11 4-(CH30)3C¢HsCH=NOH 4-(CH30)3CgHsCN 98
12 4-HOCgHsCH=NOH 10 4-HOCgHsCN 95
13 4-PhOCgHsCH=NOH 4-PhOCgHsCN 93
14 CeHs CH=CHCH=NOH CeHsCH=CHCN 95
15 CH3(CH,),CH=NOH 12 CH3(CH,).CN 94
16 CH3(CH»)sCH=NOH 12 CH3(CH,)sCN 92
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Bu,SnH!*" are another group of reagentsutilized for
this purpose. In an endevour to find better reagents
for transformation of oximesinto nitriles, someorga-
nophosphorus compounds like RO,P(O)CI™89,
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ROP(O)- Cl.9, P.N_CI 2, (Me,N) ,P=0,
Ph,PI_1% arealso successful in performing this reac-
tion. But most of thesereagentsarecorrosveandtoxic
involving drastic experimenta conditionsbes descum-
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Scheme?2: M echanism of conversion of aldoximesintonitrilesby DEHP-TM G

bersome proceduresthat also give poor yields. They
include recently reported methodologies with
(EtO),P(O)ONR, 24, and BOP-DBU*! which are not
freefrom these draw backs.

In connection with theinvestigation onthe synthe-
sisof bioactive organophosphorus compounds, an at-
tempt is made to prepare addition product (4) of the
aldoxime (1) with dialkyl hydrogen phosphonate
(DEPH) (2) in the presence of tetramethylguanidine
(TMG) (Scheme 1). Contrarily, it revealstheforma-
tion of the nitrile (3) of the corresponding oximein-
stead of itsaddition product (4). Thereaction goesto
provethat aldoximeconversionisamost quantitative
and effective. Detailed studies of thisreaction on sev-
era aldoximesconclusively provethat DEHP-TMG
reagent system effectively dehydratesthe aldoximes
at 65-75°C to the corresponding nitrilesin 92-99%
yield (TABLE 2).

Thereaction conditionsare optimized by carrying
it out with different alkyl/ aryl phosphonates, and vari-
ous bases at different temperatures. DEHP-TMG in
toluene at 65-75°C isfound to beideal for efficient
conversion of aldoximesinto nitriles(TABLE 1). On
the other hand ketoximesfailed to convert into corre-
sponding nitrilesunder similar conditions.

EXPERIMENTAL

General procedure

Themdting pointsaredetermined in open capillary
tubes on a Mel-Temp apparatus and are left uncor-
rected. The IR spectra (v, incm™) arerecordedin
KBr pelletson aPerkin EImer 1000 unit. The'H, C
and *PNMR spectraarerecorded on aVarian Gemini
300 and VarianAM X 400 MHz NMR spectrometers
operating at 300 or 400 MHz for *H, and 100.57 MHz
for °C respectively. All the compounds are dissolved
in CDCI, or DMSO-d, and chemical shiftsarerefer-
encedto TM S (*H and **C). Micro analyses data ob-

tained is from Central Drug Research Institute,
Lucknow, India
Experimental procedure

DEHP (0.1mmole) and TMG (0.1mmole) were
added to the aldoxime (0.1mmole) solutionin tolu-
ene (5mL) and the mixture was continuously stirred
for 18-25hrs. the progress of the reaction was moni-
tored by TLCusing silicaplatesin 3:7 ethyl acetate-
hexane mixture. After completion of thereaction, the
solvent wasremoved in arotaevaporator. Theresi-
due after treating with cold water (10ml) was stirred
for 15 minto separatethe product. Theresultant solid
products were collected by filtration and recrystal -
lized from ethanol. Theliquid productsweredirectly
purified by column chromatography using 100-200
mesh slicagel asadsorbent and 8:2 hexane: ethyl ac-
etate as eluent. In both cases, the pure product with
92-99% yieldswas obtained. All thenew nitrileswere
characterized by IR, *H, C and Mass spectra.
Known nitriles were confirmed by comparing with
their physical and spectral datawith that of their re-
Spective authentic samples.

SPECTRAL DATA

4-(pyridine-2-yl)benzonitrile (20)

IR(KBr, cn?) : 2225.22(CN) 'H NMR (400 MHz,
CDCl,) 8.74(d, J=2.29,2.30 Hz, 1H), 8.12(d, J=
8.07 Hz, 2H), 7.83-7.75 (m, 4H), 7.32(t, J=5.53, 5.30
Hz, 1H) 3C NMR (100 MHz, CDC) § 115.09,
149.92, 143.32, 137.04, 132.46, 127.36, 123.25,
120.90, 118.70, 112.36. HRMS (EI) calcd for
(CH,N,+H): 181.0766; found 181.0768.

4-[2-(1-azonanyl)ethoxy]benzonitrile (21)

IR (KBr, cm-1): 2224.66(CN) *H NMR (400 MHz,
CDCl,) & 7.41(d, J=8.6Hz, 2H), 6.88(d, J=8.6Hz,
2H), 4.24(t, J=6.34Hz, 2H), 2.99(t, J=6.33Hz,), 2.86-
2.79(M, 4H, N(CH,),), 1.72-1.63(m, 12H, CH,) ©:C
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NMR (100MHz, CDCl,) § 159.81, 148.74, 128.12,
125.41, 114.72, 66.45, 56.03, 55.82, 27.35, 26.87,
26.75. MS(El) m/z: 273(M*+1).

M ethyl4-[(2-butyl-4-chlor 0-5-cyno-1H-1-imida-
zoly)methyl]benzoate (22)

IR (KBr, cm): 2221.56 (CN) *HNMR (400 MHz,
CDCl,) 6 8.043 (d, J= 8.2 Hz, 2H), 7.164 (d, J =
8.13Hz, 2H), 5.21 (s, 1H, CH,), 3.90(s, 3H, OCH,),
2.59(t, J=7.6Hz, 2H), 1.66-1.61(m, 2H), 1.345-
1.28(m, 2H), 0.86(t, J=7.30Hz, 3H) *C NMR (100
MHz, CDCl,) § 160.07, 152.14, 140.42, 138.58,
130.48, 129.84, 126.42, 124.19, 109.84. MS (EI) m/
z: 332(M*+1), 354 (M*+Na).

RESULTSAND DISCUSSION

Conversion of theoximes(1) tothenitriles(3) isa
base catalyzed and DEHP induced reaction (Scheme
2). Initid hydrogen abstractionby TM G fromtheoxime
(2) rendersits oxygen more nucleophilic and thusfa
cilitatesitsnucleophilic attack on the P-atom of DEHP
(2). The low energy empty d-orbitals of the
phosphonate phosphorus (2) allows oxime oxygen
nucleophilic addition on it and forms the new P-O
bond with smultaneousdimination of ethoxideasetha-
nol. Thisprocessisfurther facilitated dueto thefor-
mation of asix memberd cyclicintermediate (5) stabi-
lized by H-bonding with a-H of theoxime (1). There
isno reaction with ketoximeswhere a-protonisun-
availabletoform aH-bonded cyclicintermediate (5),
wich supportsthisassumption. Facile elimination of
ethyl hydrogen phosphate from the cyclicintermedi-
ate (5) resultsintheformation of nitriles(3). Thisre-
action courseinwhich conversion of DEHP (2) with®P
0 6.8 inthe presence of TMG into the cyclic oxime
phosphiteintermediate (5) with 3P 1.95 and eimi-
nation of ethyl hydrogen phosphite (6) with 3P0 26.18
ismonitored by 3PNMR.

CONCLUSION

A smpledirect and highly efficient method for a-
most gantative conversion of aromatic adoximesinto
nitrilesby DEHP-TMG isreported for thefirst time.
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Significance of thereactionisitschemose ectivity and
applicability to multifunctionaised a doximes. There-
actionisgreenfor it works at moderate temperature
with biodegradabl e non-toxic reagents.
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