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ABSTRACT

Synthesis of substituted-1,3,2- oxazaphospholo 1- amines/oxides was ac-
complished viatwo-step process. It involves the preparation of mono chlo-
ride intermediate (2) and its subsequent reaction with various substituted
aromatic amines/ heterocyclic aminesin dry THF inthe presence of triethy-
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lamine at 50-55 °C. These compounds were characterized by IR, *H, 3C, 3P
NMR and M Sdata. All thetitle compounds werefound to exhibit moderate

anti microbial activity.

INTRODUCTION

Organophosphorus chemistry has contributed to
such diverse areas as asymmetric synthesis, biosyn-
thesisand synthetic methodol ogy for complex mol-
ecules. Application of chiral phosphorusreagentsin
asymmetric synthesis is the latest development in
stereosel ective organic synthesisthat makesit pos-
sibleto synthesize therequired chiral moleculeof a
drug. A continued search for new and el egant meth-
odsof synthesis, improving the aready known meth-
ods and forecasting new types of organophosphorus
compounds and synthetic reagents remains an ever
chdlenging problem andfascinating fie d tobeexplored
these compounds continueto receive wide— spread
attention dueto their ubiquity inbiological systemg®.
These compounds serveas possible pharmaceutical §2,
agrochemicalg®! and chemical synthetic agents™.

Specificaly organophosphorus heterocycles bear-
ingthe P-N functiondity exhibited anti-tumor, pesticida
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and medicinal activity>7. It isnoted that phosphorus
compoundswith N-P=0 structural framework con-
taining different amino and phenolic groupson phos-
phorus as substituents are used in borane-mediated
asymmetric reduction of prochiral ketoneswith high
enantiomeric purity, wherethebasic cyclic moiety con-
trolsthestereo chemica course of thereaction, while
thegroupson the phosphorushavelittlesgnificant role
indirecting the stereo chemical courseof thereaction®.
Synthesisof new multi-ring phosphorus heterocycles
for applicationsin medicineand industry hasattracted
the attention of researchersin recent years. Phospho-
rusanaoguesof a-pyronesact asHIV proteaseinhibi-
torg¥. A number of research groups hasbecomeinter-
ested i n organophosphorus heterocyclic compounds
sincethey arefinding extensve useaspesticidesin ag-
riculture, asstabilizersin polymersand aslubricant oil
additives. Inview of the aboveapplications, weherein
report the synthesis, spectral characterization and anti-
microbia activity of novel oxazaphospholel-amines.
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EXPERIMENTAL

Chemicalswere purchased from Sigma-Aldrich,
Merck and Lancaster, and were used as such without
further purification. All solventsused for spectroscopic
and other physical studieswere reagent gradeand were
further purified by literature methodg*®. Mdting points
weredetermined using acdibrated thermometer by Guna
Digitd Mdtingpoint gpparatus. IR spectrawererecorded
on aPerkin-Elmer FT-IR 240-C spectro- photometer
using KBr optics. H, *C, *P NMR spectrawere re-
corded onaBruker 500 MHz NMR spectrometer op-
erating at 500 MHz for *H, 125 MHz for **C, 202
MHzfor #PNMR. Spectrawererecorded in DM SO-
d, and referenced to TMS (*H& **C) and 85% H.PO,
(**P). APCI massspectrawererecorded onaJeol SX102
DA/600 Mass spectrometer. Elemental analyseswere
performed onaThermo Finnigan Insturment at Univer-
sity of Hyderabad, Hyderabad, India

Synthetic procedurefor thetitlecompounds(3a-j)

A solution of phosphoryl chloride (0.002mole€) in
15 mL of dry THF was added dropwise over aperiod
of 15 minutesto astirred solution of (piperidin-2-yl)
methanol (1) (0.002 mole) and triethylamine (0.004
mole) in 10 mL of THF at 0-10°C. After stirring for 1
hour at room temperature, formation of intermediate
monochloride (2) wasascertained by TLC andysisrun
in 3.7 mixture of ethyl acetate and hexane, Et,N.HCI
was removed from the reaction mixture by filtration.
Thefiltratewasevaporated in arotary evaporator to
get theintermediate (2).

To adtirred solution of various aromatic/heterocy-
clicaminesindry THF (10mL) and TEA (0.002 moale),
theintermediatemonochloride (2) indry THFwasadded
dropwiseat 0°C. After the addition, the temperature
was slowely raised to 50-55 °C and the mixture was
gtirredfor 2 hrs. The progress of thereactionwasmoni-
tored by TLC conducted on 3:7 mixtureof ethylacetate
and hexanewithanaverageR vaue0.65. Thereaction
mixturewasfiltered to remove TEA hydrochlorideand
thefiltrate on evaporation in arotaevaporator yielded
thecrude products. Thesewerefurther purified by col-
umn chromatography on silicage (60-120 mesh) with
ethyl acetate: hexane (1:9) asduent. Thetitlecompounds
werecharacterized by IR, H, *C, *'PNMR and mass
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Spectra anayses.
Spectral data

2-Aminobenzyl-hexahydro-[1,3,2] oxazaphospholo
[3,4-a] pyridine-1-yl-amine(3a)

Yield 75%; m.p.128-29 °C; IR(KBr) (v, cm?):
3315 (-NH), 1250 (P=0), cm*; *H- NMR (DM SO-
dy) 5, 6.90-6.52 (4H, m, Ar-H), 4.49-4.25 (2H, m, -
OCH,) 3.34-3.03 (1H, m, N-CH), 2.74-2.62 (2H, m,
N-CH,), 2.51 (3H, s, NH), 1.56-1.16(6H, m, -
(CH,),); *C-NMR (DMS0O-d,) 6:142.2(C-1),129.3
(C-2), 124.0 (C-5),119.3 (C-4)122.2 (C-3) 115.2
(C-6), 55.6 (C-4), 65.8 (C-3), 44.7 (C-6), 33.2 (C-
7), 30.7 (C-9), 28.0 (C-7), 23.4 (C-8); 3P NMR: &
22.0; APCI-M Sm/z(%) 268 [M*] (85), 269.3[M+H]*
(13.2); And. Calcd for C_H,,N,O,P: C, 53.72, H,
7.14, N, 15.66. Found. C, 53.70, H, 7.10, N, 15.69

2-Fluor o-5-nitro-phenyl-1-oxo hexa hydro-12°
[1,3,2] oxazaphospholo [3,4-a] pyridine-1-yl-
amine(3b)

Yield 829%; m.p. 135-37 °C; IR(KBr) (v cm?):
3275 (-NH), 1263 (P=0), '"HNMR (DMSO-d)) §,;:
7.90-6.89 (3H, m, Ar-H), 4.30-4.15 (2H, m, -OCH,)
3.30-3.25 (1H, m, N-CH), 2.89-2.74 (2H, m, NH-
CH,), 2.61(1H, s, NH), 1.27-1.13(6H, m, -(CH,),);
BC-NMR (DMSO-d,) 6: 132.3 (C-1), 120.3 (C-3),
162.3 (C-2), 140.6 (C-5), 116.4 (C-4), 110.2 (C-
6), 55.1 (C-4), 48.9(C-3), 63.2 (C-6), 31.7 (C-9),
29.4(C-7),22.8(C-8); *PNMR data: 6 22.83; APCI-
MS m/z(%) 316[MH]* (75); Anal. Calcd for C H
FN,O,P: C, 45.72, H, 4.80, N, 13.33. Found. C,
45.76, H, 4.74, N, 13.40.

3- Chloro-4- fluoro —phenyl hexa hydro [1,3,2]
oxazaphospholo[3,4-a] pyridine-1-yl-amine (3c)
Yield 78%; viscousliquid, IR(KBTr) (v__ cm):
3248 (-NH), 1260(P=0), cm; *H- NMR (DM SO-
dy) 5, 7.41-7.29 (3H, m, Ar-H), 3.34-3.03 (1H, m,
N-CH), 4.23-3.90 (2H, m, -OCH,), 2.62-2.53 (2H,
m, N-CH,), 2.51 (1H, s, NH), 1.56-1.16 (6H, m, -
(CH,),); ®*C-NMR (DMSO-d,) 6: 160.2 (C-4),
149.5 (C-1), 119.1 (C-5), 121.1 (C-3), 117.2 (C-
2), 115.4 (C-6), 54.9 (C-4), 62.3 (C-3), 43.7 (C-6),
29.8(C-9), 27.8(C-7), 23.2(C-8); *'PNMR data: 6
24.20; Anal. Cacd for CH..CI FN,O,P: C, 47.30,

12" '15

H, 4.96, N, 9.19. Found. C, 47.25, H, 5.1, N, 9.24.
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2,4-Dichloro-phenyl-1-oxo hexa hydro-12°[1,3,2]
oxazaphospholo[3,4-a] pyridine-1-yl-amine(3d)
Yield 76%; m.p. 126-128 °C IR(KBr) (v cm?):
3368(-NH), 1269(P=0) cm'*; *H- NMR (DM SO-d,)
d,. 7.25-6.53 (3H, m, Ar-H), 3.53-3.41 (1H, m, N-
CH), 4.19-3.82 (2H, m, -OCH,), 2.65-2.53 (2H, m,
N-CH,), 2.42 (1H, s, NH), 1.65-1.50 (6H, m, -
(CH,),); *P NMR data: 5 26.19;; Anal. Calcd for
C_H..N,O,P: C, 53.46, H, 9.40, N, 13.86. Found.

12° '15

C, 53.38, H, 9.45, N, 13.92.

1-Oxo hexa hydro-14°[1,3,2] oxazaphospholo [3,4-
a] pyridine-1-yl-thiophen-2-ylmethyl-amine (3¢)

Yield 81%; viscousliquid, IR(KBr) (v cm):
3148 (-NH), 1262 (P=0) cm'; *H- NMR (DM SO-
dy) 8,,; 7.25-6.37 (3H, m, Ar-H), 4.20-3.75 (2H, m, -
OCH,), 3.68-3.61 (1H, m, N-CH), 2.95-2.86 (2H,
m, NH-CH,), 2.71-2.65 (2H, m, N-CH,), 2.55 (1H,
s, NH), 1.59-1.30 (6H, m, -CH,),); C-NMR
(DMSO-d,) 6 [ppm]: 136.4 (C-2), 122.6 (C-5),
129.5 (C-4), 127.5 (C-3), 33.2 (C-6), 58.2 (C-4),
66.1 (C-3), 42.2 (C-6), 30.5(C-9), 29.0 (C-7), 21.6
(C-8); *PNMR data: 6 22.83; APCI-M Sm/z(%) 273
[MH]* (80); Anal. Cdcdfor C H, ,N.O,PS: C,48.52,
H, 6.29, N, 10.29. Found. C, 48.56, H, 6.32, N, 10.35.
2-1H-Imidazol-4-yl-ethyl-1-oxo hexahydro 1A°
[1,3,2] oxazaphospholo[3,4-a] pyridine-1-yl-amine
(3f)

Yield 79%,; viscousliquid, IR(KBr) (v cm):
3367 (-NH), 1233 (P=0) cm*; *H- NMR (DM SO-
d) 8, 10.12 (1H, s, -NH), 7.12 (1H, s, Ar-H), 6.32
(1H, s,Ar-H), 4.19-3.85 (2H, m, -OCH.,), 3.68-3.54
(1H, m, N-CH), 2.85-2.72 (4H, m, NH-CH,), 2.62-
2,54 (2H, m, N-CH,), 2.47(1H, s, NH), 1.89-1.16
(6H, m,-(CH,),); *PNMRdata: 5 26.02, Anal. Calcd
for C H,,N,O,P: C,48.88,H, 7.09, N, 20.73. Found.
C, 48.60, H, 6.98, N, 20.77.

1-Oxo hexahydro-1A°[1,3,2] oxazaphospholo[3,4-
a] pyridine-1-yl pyridine- 3-ylmethyl-amine (3g)
Yield 75%; viscousliquid, IR(KBr) (v cm):
3248 (-NH), 1260(P=0) cm*; *H- NMR (DM SO-
d,) 6, 8.50 (d, 2H, J = 8 Hz, Pyridine-CH), 7.65-
6.92 (2H, m,Ar-H), 3.92-3.85 (2H, m,-OCH,), 3.34-
3.03 (1H, m, N-CH), 2.96-2.90 (2H, m, NH-CH,),
2.62-2.53 (2H, m,N-CH,), 2.51 (1H, s, NH), 1.56-
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1.16 (6H, m, -(CH,),); *C-NMR (DMSO-d,) &
[ppm]: 160.2 (C-2), 149.5(C-6), 139.1(C-4), 121.1
(C-5),125.4(C-3),54.9(C-4), 65.3 (C-3),43.7 (C-
6), 39.2 (C-7), 29.8 (C-9), 27.8 (C-7), 23.2 (C-8);
SPNMR data: 6 24.20; APCI-M Sm/z(%) 268[MH]
*+(85); Anal. Calcd for C_H, N.O,P: C, 53.93, H,
6.79, N, 15.72. Found. C, 53.96, H, 6. 73, N, 15.76
2-1H-Indol-3-yl-ethyl-1-oxo hexahydro 12°[1,3,2]
oxazaphospholo[3,4-a] pyridine-1-yl-amine(3h)

Yield 80%; viscousliquid, IR(KBr) (v cm™):
3326 (-NH), 3182 (-NH), 1265 (P=0) cm®; H-
NMR (DMSO-d,) §,,: 9.90 (1H, s, Ar-NH), 7.12 -
6.76 (4H, m, Ar-H), 6.12 (1H, s, Ar-H), 3.80-3.69
(2H, m, -OCH,), 3.47-3.30 (1H, m, N-CH), 3.32
(1H, s, NH), 2.96-2.82 (2H, m, N-CH,), 2.89-2.72
(4H, m, NH-CH,), 1.52-1.36 (6H, m, -(CH,).); *'P
NMR data: & 23.02; Anal. Calcd for C H,,N.O,P:
C, 60.18, H, 6.94, N, 13.16. Found. C, 60.22, H,
7.02, N, 13.20.

1H-Benzimidazol-2-yl-ethyl-1-oxo hexahydro 12°
[1,3,2] oxazaphospholo [3,4-a] pyridine-1-yl-
amine(3i)

Yield 78%; viscous liquid, IR(KBTr) (v cm?):
3372 (-NH), 3182 (-NH), 1231(P=0) cm*; 'H- NMR
(DMSO-d,) §,,: 8.12(1H, s,Ar-NH), 7.75-6.98 (4H,
m, Ar-H), 3.72-3.54 (2H, m,-OCH,), 3.03-2.92(1H,
m, N-CH), 2.67-2.52(2H, m, N-CH,), 2.42(1H, s, -
NH), 1.52-1.34(6H, m, -(CH,),); **P NMR data &
22.12; APCI-M Smv/z(%) 293 [MH]* (60); Anal. Cacd
for C ;H,_N,O,P: C,53.42,H, 5.86, N, 19.17. Found.
C, 53.45, H, 5.90, N, 19.20.
1-Pyridin-2-ylmethoxy-hexahydro[1,3,2]
oxazaphospholo[3,4-a] pyridine-1-oxide(3))

Yield82%; visoousliquid, IR(KBr) (v, o). 3248
(-NH), 1260(P=0) cm%; *H- NMR (DMSO-d,) 5,
8.23(d, 1H, J=7.2Hz, Pyridine-H), 7.53-6.85 (3H,
m, Ar-H), 4.45-4.13 (4H, m, -OCH,), 3.34-3.03 (1H,
m, N-CH), 2.62-2.53 (2H, m, N-CH,), 1.56-1.16
(6H, m, -(CH,),); ®*C-NMR (DMSO-d,) 6 [ppm]:
158.2 (C-2), 147.3 (C-6), 137.2 (C-4), 119.2 (C-
5), 121.6 (C-3), 56.9 (C-4), 64.3 (C-3), 42.7 (C-6),
62.2 (C-7), 29.5 (C-9), 26.4 (C-7), 23.2 (C-8); P
NMR data: 6 24.20; APCI-MS m/z(%) 269[MH] *
(75);And. Calcdfor C _H,N,O.,P:. C,53.73,H, 6.39,

127 17

N, 10.44. Found. C, 53.69, H, 6. 36, N, 10.52.
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RESULTSAND DISCUSSION

Thesynthes sof subgtituted 1,3,2-oxazaphosphole
1-amines/oxides (3a-]) isaccomplished in atwo-step
process (Scheme 1). The synthetic routeinvolvesthe
condensation of (piperidin-2-yl) methanol (1) with
phosphoryl chloridein dry tetrahydrofuran (THF) in
the presence of triethylamine (TEA) at 0-10 °C to
afford the corresponding monochlorideintermediate
(2). Inthe second step the intermediate (2) wasre-
acted with various substituted aromatic amines/ het-

POClj, Et3N
OH ——
THF, 0-10 °C

(2)

oy

’/ Cl

erocyclicaminesindry THF inthe presence of TEA
toobtainthetitlecompounds(3a-j) inhighyieds. The
second step of thereaction wascompletedin2-3 h at
50-55 °C with stirring. Progress of the reaction was
monitored by TLC (3:7 ethyl acetate: hexane). The
cyclised products (3a-j) wereisolated by filtration to
remove Et,N.HCI, followed by evaporation of thefil-
tratein arotary evaporator. Further purification was
carried out by washing the residue with hexanefol -
lowed by column chromatography using hexane-ethyl
acetate (4:1) mixtureasan e uent.
9 3

R-NH,/ R-OH 8 SN

THF, Et3N, 50-55 °C . 50,/P\R
(3a-)

HN— N \
N AN N— X
ST o O QL
N N N H N
H H

(3f)

(39) 3h)

@30 ©)

Scheme 1

Thecompounds(3a-j) exhibited IR absorption bands
for P=0O, P-NH in the regions 1269-1214 and 3420-
3250 cr 1 respectively. The—NH proton gave a sin-
glet at 6 3.55-2.42, the C-3 methyleneoxy hydrogens
resonated asmultipletsat 6 4.40-3.90. TheN-CH pro-
ton gave amultiplet at 6 3.68-2.92. In the *C-NMR
spectra, C-3resonated at 6 68.3-66.8. Theremaining
carbon resonances are observed in the expected region.
3IP-NMR chemical shiftswereobservedintheregion
22.19-15.94 ppm*, TheLC-M Sdaaof (3a-j) showed
their protonated molecular ions.

Antimicrobial activity

All thecompounds (3a-j) were screened for their
antibacteria activity against Saphyl ococcus aureus,
Klebsidlapneumoniaeand antifungal activity against
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Pellicul aria solamnicol or, Macrophomina phaseolina.
Theinwvitroanti bacterid activity of the compoundswas
tested by disc diffusion method™in nutrient agar me-
dium at two different concentrations (100, 300 pg/mL)
iInDMSO. Thesolutionswereadded to each filter disc,
and the plateswereincubated at 36 °C and examined
for zoneof bacterid inhibition around eech disc after 24
h. Resultswere compared with the activity of the stan-
dard antibiotic Penicillin. Theinvitroantifungd activity
of thecompoundsweretested by disc diffus on method™
at two different concentrations (100, 300 pg/mL) in
DM SO. Fungd culturesweregrown on potato dextrose
agar & 25 °C and spore suspension was adjusted to 10°
spores/mL. Resultswere compared with the activity of
thestandard anti funga agent Griseoful vin.

The obtained resultswere presented in TABLE 1.
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Ingenerd dl the synthesi zed compounds showed mod-
erate anti bacterial activity invitro against thetested
organisms. M ost of the compounds showed good anti-
bacterial activity dueto the presence of different sub-
stituted aromatic and heterocyclicrings.

TABLE 1: Antibacterial activity of compounds(3a-j) against
gram positiveand gram negativebacteria.

Zone of Inhibition (mm)
S. aureus K. pneumoniae
100 pg/mL 300 pg/mL 100 pg/mL 300 pg/mL

Compounds

3a 18 37 21 42
3b 15 37 20 40
3c 19 40 22 42
3d 20 4 21 4
3e 15 35 19 35
3f 16 33 18 34
39 17 32 18 37
3h 19 37 16 32
3 18 36 17 35
3] 19 38 16 34
Penicillin 22 4 24 46

The obtained results are presented in TABLE 2.
Theresultssuggest that the differently substituted com-
poundsof thearyl and heterocyclicrings (3a-j ) showed
moderateantifunga activity against both thefungi.

TABLE 2: Antifungal activity of compounds(3a-j).

Zone of Inhibition (mm)

Compounds P. solamnicolor M. phaseolina
100 pg/mL 300 pg/mL 100 pg/mL 300 pg/mL
3a 18 40 20 12
3b 17 39 19 41
3c 19 41 22 a2
3d 20 43 21 40
3e 18 37 18 36
3f 15 36 17 34
3g 18 37 16 39
3h 17 35 18 36
3i 19 40 18 38
3 18 39 19 37
Griseofulvin 22 14 24 46
CONCLUSION

Synthesisof aseriesof novel 1-substituted-1,3,2-
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diazaphosphol e 1-oxidesisaccomplished by adopting
asimpleand straight forward synthetic protocol. The
structuresof 3a-l wereestablished by elemental andy-
sis, IR, NMR (*H, ¥*C and *'P) and mass spectra data.
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