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ABSTRACT

Synthesis of 2-(substituted)-5-methyl / 5-chloro2,3-dihydro-1,3,2A5-
benzoxaza- phosphol- 2- thiones/ 2 - oneswas accomplished in atwo - step
process. The structures of these compounds was confirmed by analytical

and spectral data (IR, 'H, **C, 3'P NMR and Mass).
© 2012 Trade Sciencelnc. - INDIA

INTRODUCTION

Organophosphoruscompoundsbeing ubiquitousin
nature, found multifaceted applicationd®?. Organophos-
phorusestersarecommercia pesticides? and i nsecti-
cideg®®l, Cyclophosphamideisawell known antican-
cer agent!. Thisbackground provided great impetus
for asystematic researchin the synthesisof new orga-
nophosphorus heterocyclescontaining O, N, and Swith
potentia bio-activity.

Organic compounds contai ning two same or dif-
ferent facile groups such as—NH,, -OH, -SH were
largely used as substratesin the synthesis of organo-
phosphorus heterocycles. Reagents like phosphorus
trichl oride, phosphorus pentachl oride, phosphorusoxy-
chloride, their alkyl / aryl derivativesand alkyl / aryl
phosphites were used for cyclocondensation, in the
preparation of intermediatesand final products.
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Koizumi et al .!® reported theformation of 2-phe-
noxy 3, 4—dihydro-1H- 1, 3, 2-benzoxazaphophole-
2—-oxides by reacting 2—amino phenol with phenyl
phosphoro dichloridates.

Syam Prasad et al.[% reported the synthesisof 5—
substituted—-2—(methoxy phenyl)-3H-benzo[ 1,3,2]-
oxaza phosphol e-2-sulfides by the condensation of 4-
chloro/methyl amino phenol with Lawesson’sreagent.
Zimmer and Sill* prepared the pyridine analog of
Benzodiazophosphole- 2 — oxide and thiscompound
also proved to be an effective anti-cancer agent.
Venkateswarlu et a.* reported the synthesis of 2-
(substituted)-1, 3, 2 A>-oxazaphosphinan—2—ones/-2-
thionesfrom 3-aminopropanol.

Organo phosphorus cyclic compoundswith oxy-
gen, sulfur or nitrogeninthering system are expected
to bemoreactive dueto the presence of hetero atoms.
Inview of thisapplicability, synthesisof new 2—substi-
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tuted-5-methyl / 5- chloro - 2, 3-dihydro-1, 3, 2 A5-
benzoxazaphosphol - 2-thiones/ - 2 - ones was ac-
complished with good to moderateyields.

EXPERIMENTAL

Mélting pointswere determined in open capillary
tubeson aMéd-Temp gpparatus and were uncorrected.
IR spectrawererecorded in KBr pelletson a Perkin-
Elmer FT-IR 1000 spectrophotometer. TheH, *Cand
3IPNMR spectra were taken on Bruker ACF NMR
spectrophotometer operating at 400 MHz, 100 MHz
and 161.89 MHz respectively, in CDCI, and wereref-
erenced to TMS (*H and **C) and 85% H_PO, (*'P).
Mass spectra datawerecollected on LCMS—2010A,
Shimadzu Spectrometer.

Synthesisof 5-methyl-2-(2-toluidino)-2, 3- dihydro
-1, 3, 2, \°-benzoxazaphosphol-2-thione (6)

Phosphoryl chloride (0.31 g, 0.002 mole) in 20 mL
of benzene was added drop wise over aperiod of 20
minutesto astirred sol ution of 4-methyl-2-aminophenol
(0.245 g, 0.002 mole) and TEA (0.404 g, 0.004 mole)
in30 mL of dry benzeneat 0°C. After theaddition, the
temperature of the reaction was raised to 45— 55°C
and thereaction mixturewasstirred for 4 hours. Comple-
tion of thereactionwasmonitored by TLC andysis(hex-
ane and ethyl acetate 3:1). After cooling thereaction
mixture, 2-methyl aniline (0.201 g, 0.002 mole), TEA
(0.201 g, 0.002 mole) were added at 20°C insituand
raised the temperature to 45 — 55° C. Stirring of the
reaction mixturewas continued for 4 hours. Completion
of thereactionwasmonitored by TLC (hexaneand ethyl
acetate 3:1). Theprecipitated triethylamine hydrochlo-
ridewasremoved by filtration and the sol vent wasre-
moved from thefiltratein arota-evaporator. Theres-
duewas purified by column chromatography onsilica
gd (60-120 mesh) asadsorbent using hexaneand ethyl
acetate (2:1) asan duent to afford theanalytically pure
5-methyl - 2 - (2-toluidino) - 2, 3-dihydro-1,3,2 A°-
benzoxazaphosphol —2—one(6). All other compounds
are prepared by following the same procedure.

RESULTSAND DISCUSSION

A simpletwo-step procedure, for the synthesis
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of 2-substituted bezoxazaphosphol-2-thiones/-2-
oneswith moderate yields has been employed. Syn-
thesisof thetitle compounds (3-12) was accomplished
inatwo - step process. The synthetic route involves
the condensation of 4-methyl-2-aminophenol / 4-
chloro-2-aminophenoal (1) with thiophosphoryl chlo-
ride/ phosphoryl chloridein dry benzeneinthe pres-
ence of triethylamine (TEA) at 45- 55°C with the
continuous stirring of the reaction mixturefor 4-6
hoursto afford the corresponding intermediate 2 -
chloro -5 - methyl - 2,3-dihydro-1,3,2)\%-
benzoxazaphosphol -2-thione/ 2-chloro- 5-chloro—
2, 3dihydro — 1, 3, 2)5- benzoxaza phosphol -2-
one (2). The progress of the reaction wasfollowed
by TLC (hexane - ethyl acetate, 3:1).

In the second step, the intermediate compound
(2) wasreacted in situ with various phenolsand aro-
matic amines, indry benzeneinthepresenceof TEA
to obtain the title compounds (3-12) in moderate
yields. Thetriethylaminehydrochlorideformedinthe
reaction being insolublein benzene was separated by
filtration. The second step of the reaction was com-
pleted at 45-55°C by continuous stirring of the reac-
tion mixturefor 3-5 hours. The progress of the reac-
tion wasfollowed by TLC (hexane— ethyl acetate,
3:1). Thecrude products obtained after removing the
solvent, from thefiltrate by rota-evavoparator, were
purified by column chromatography onsilicagel (hex-
ane-ethyl acetate, 7:3). All thetitle compoundswere
readily solublein polar solventsand meltedintherange
of 135—162°C (3-8) and 214 — 226°C (9-12). Their
yieldswerein therange of 50-81%.

The synthetic and analytical dataof compounds
(3-12) aregiveninthe TABLE 1. TheIR dataand
IPNMR dataare presented in TABLE 2. The com-
pounds (3-12) exhibited stretching frequenciesinthe
regions 709-772 (P=S), 1227-1233 (P=0), 3361-
3470 (N-H) and 940-1022, 1160-1219 cm* (P-
O- C(aromaiic))[lZ] '

The proton NMR spectral dataof the compounds
arefurnishedinthe TABLE 3. Thearomatic protons
showed acomplex multiplet intheregiond 6.3—7.5
ppm. C-5-CH, proton signal appeared assingletin
therange of 6 2.11 — 2.32. Ar-NH .. proton
resonated in theregion of & 5.45-5.69 ppm asadou-
blet with Javaue~ 20 Hz duetoitscoupling with the
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TABLE 1: Physical and analytical data of thecompounds
(3-12)

Elemental Analysis

m.p. Yield Molecular = d (Calcd.) 9

Comp. o . ouund (Calcd.) %
C (%) Formula C H N

3 135137 67 CyHi3 N, PSO; 5865 389 846

(5853) (3.96) (8:53)
57.82 476 487
(57.73) (4.81) (481)
6241 422 419
(62.38) (4.28) (4.28)
57.85 521 972
(57.93) (5.17) (9.65)
4863 369 13.12
NaPSOs 4850) (3.73) (13.08)
6257 457 862

CrrHis N2PSO- 65 57) (4.60) (8.58)
5106 324 488
NPCIOs  (51'15) (3119) (4.97)
5279 372 467

NPCIOs 55 70) (372) (4.73)
5279 372 467

NPCIOs 55 70) (3.74) (476)
4554 255 435

NPCIOs  4557) (2553) (4.43)

4 138140 69 CyyHyy NPSO,

5 146-148 81 C;7Hi4 NPSO,
6  152-154 72 CyyHis N, PSO
7 156-158 64 Cy3Hjp,
8 160=162 58
9 214216 50 CyHg
10 218220 54 Ci3Hp
11 218220 55 Ci3Hp

12 224-226 50 CpHg

nei ghbouring phosphorus®3. Ar-NH (ocyaiq Proton of
6, 7, 8 resonated asdoubl et in theregion of 6 6.29 —
8.07 ppmwithaJvaueintherangeof 8.0-9.2 Hz.

TABLE 2: IR and **PNM R datafor thecompounds(3-12)

| R Frequenciesincm ™

31 a
Comp- P=S P=O -NH F)_O_C(aromatic) EF')\ImMaR
P-O O-C

3 709 - 3411 940 1160 67.37
4 751 - 3470 962 1202 59.62
5 769 - 3394 980 1194 66.56
6 772 - 3372 1022 1219 62.15
7 750 - 3361 994 1178 64.42
8 762 - 3422 998 1192 61.79
9 - 1227 3418 955 1206 -41.5
10 - 1233 3413 955 1214 -41.5
11 - 1229 3415 951 1206 -41.5
12 - 1229 3414 956 1210 -41.5

a=85% H,PO, external standard

These amidic protons presence were confirmed by a
D, 0O exchange experiments.

The®C NMR spectral data of these compounds
(3-12) arepresented in TABLE 4. *C NMR spec-
tral datawas assigned based on additivity rules, in-
tensity of signals, carbon coupling with phosphorus
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TABLE 3:"H NMR spectral data** of compounds(3-12)  and model compounds. The oxygen attached car-

Comp. Ar-H cC-5-CH, , Ar-NH Ar—NH bon (7a) is resonated as a doublet in the region 6
) (endocyclic) (exocyclic) _ 2 - _
. 647 2l X 141.20 143.86 (d, 2., . =10 Hz) and C-3agave
(M, 9H) (s, 3H) (d, J=20.0 Hz) - adoubletintherange$ 130.1-131.27(d,*J
4 638723 217 4 5.64 ] -~ 10Hz). Thedown field signal of C-7aisdueto
i Jm ) (53 (d F200H) ortho effect of oxygen atom. Nitrogen attached car-
(m, 10H) (s, 3H) (d, J=20.0 Hz) i bon (3a) isal so deshiel ded and resonated intherange
6 ) (530 (63200t (@ ReoHy O L0k 13L3asadoublet (d Vool Yy o= 2
; 643793 217 545 '8.07 4Hz), C-1" isresonated as adoublet dueto coupling
(m, 7H) (s, 3H) (d, F20.0Hz) (d, =9.2Hz) with phosphorusintheregion of 6 115.0-121.05
6.39-7.27 2.32 5.54 8.0 2 - i ;
8 (m, 10H) (s 3H) (d,>20.0Hz) (d, J=8.0Hz) (d, JF’:O—C = 5Hz). The remamning carbonsarereso
o 6.5-7.1 5.6 nated in the expected region. 3P NMR spectral data
(m) ) (d, J=20.0 Hz) ) for al thetitlecompoundsaregivenin TABLE 2. 3P
10 6.(5:;]7).1 - d J:‘;"go H2) - NMR chemical shiftsof these compounds appeared
L 6570 ] 56 ] in the region 59.62 — 67.37 ppm for compounds (3-
] (5m7) . (d, 3152)06-0 Hz) 8) and for compounds (9-12) with avalue — 41.5
12 ™ - (d, 19,6 H2) ppmi4, The LCM S data of compounds (6-12) are
a=TMSasinternal standard b = ppm & presented inthe TABLE 5.
TABLE 4: ®C NM R spectral data® of compounds(3-12)
Comp. Chemical Shiftsin é ppm
3  1155(C-4), 1217 (C-5), 127.7 (C-6), 1155 (C-7), 142.4 (C-7a), 130.4 (C-3a), 20.6 (C-5-CHs), 152.3 (C-13, 1101
(C-27, 127.7 (C-37, 120.4 (C-47, 147.8 (C-57, 118 (C-67, 128.5 (C-77, 117.8 (C-8?, 142.4 (C-9)
4  116.0(C-4), 120.3(C-5), 127.8 (C-6), 116.0 (C-7), 1418 (C-7a), 130.2 (C-3a), 20.4 (C-5-CHy), 146.2 (C-17, 1163
(C-27, 129.6 (C-37, 120.6 (C-47, 134.4 (C-57, 122.7 (C-6?.
g 116.4(C-4),119.2(C-5), 129.3 (C-6), 115.2 (C-7), 1418 (C-74), 130.6 (C-3a), 20.8 (C-5-CH), 110.6 (C-17, 152.3
(C-27, 116.6 (C-37, 129.8 (C-47, 127.4 (C-57, 122.6 (C-67, 125.8 (C-77, 126.0 (C-87, 133.7 (C-97, 129.7 (C-10)
6  115.0(C-4), 119.8(C-5), 130.7 (C-6), 1150 (C-7), 141.9 (C-7a), 130.7 (C-3a), 20.6 (C-5-CHy), 141.9 (C-17, 115.0
(C-27, 119.8 (C-3), 117.7 (C-47, 130.7 (C-57, 119.8 (C-67, 18.6 (C-22CHy)
,  115.7(C-4),120.7 (C-5), 130.2 (C-6), 116.2 (C-7), 142.5 (C-7a), 130.9 (C-34), 20.0 (C-5-CHs), 150.3 (C-19, 1296
(C-27C-67, 126.8 (C-3? C-57, 118.3 (C-4)
g  116.6(C-4),120.2(C-5), 129.03 (C-6), 1163 (C-7), 141.2 (C-7a), 130.1 (C-3a), 20.3 (C-5-CH), 141.0 (C-17, 110.2
(C-27, 126.9 (C-37, 118.1 (C-47, 127.8 (C-57, 126.8 (C-67, 124.3 (C-77, 120.7 (C-8), 123.8 (C-97, 132.9 (C-10)
g  120.68(C-4), 124.06 (C-5), 129.28 (C-6), 110.54 (C-7), 143.81 (C-7a), 131.27 (C-3a), 143.84 (C-1, 124.69(C-23,
131.06 (C-37, 125.27 (C-47, 129.26 (C-57, 121.10 (C-6)
10 120.54(C-4), 12166 (C-5), 13101 (C-6), 110.43 (C-7), 143.81(C-7a), 131.22 (C-3a), 143.81 (C-17, 125.14 (C-2),
139.33 (C-37, 125.37 (C-47, 128.84 (C-57, 117.89 (C-69 CHy/CH2-(21.1)
1,  121.05(C-4),125.04 (C-5), 131.06 (C-6), 110.51 (C-7), 143.86 (C-7a), 131.06 (C-3a), 148.94 (C-1"), 125.57 (C-2)),
131.27 (C-3’), 122.80 (C-4’), 129.25 (C-5°), 120.69 (C-6")
a=TMSasinternal standard
TABLE 5: Massspectral data of compounds3, 6-12 REFERENCES
Compound m/z (%)
3 331 (M+3, 6), 330 (M+2,35), 329 (M+1,100), 282(7) ~ [1] D.L.Hill; ‘A Review of Cyclophosphamide’,
6 292 (M+2, 15), 291 (M +1, 100). Charles C. Thomas Springfield, IL, 111 (1975).
7 322(M+1,3),321 (M -, 100), 320 (-1, 2). [2] C.Fest, K.J.Schmidt, “The Chemistry of Organo-
8 . phosphorus Pesticides’, Springer - Verlag, New
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O o s oy ) 10 (9N SIS0, SACO. S g1 5 E Casida, M.Eto, R.I.Baron; Nature, 191, 1396
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12 gig Eig%)')(M +1). 315(8) (M7), 314 (52), 313 (14), [5] M.Eto; Residue Reviews, 25, 187 (1969).
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