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Synthesis of 2-Substituted-5,5-Dimethyl-1,3,2-Dioxa-
phosphorinane-2-Oxides

K.V. RAGHU, C. DEVENDRANATH REDDY* and C. NAGA RAJU
Department of Chemistry
Sri Venkateswara University, Tirupati-517 502, India

The equimolar reaction of 2,2,-dimethyl-1,3-propanediol with
phosphorus oxychloride afforded the monochloride, 2-chloro-
5,5-dimethyl-1,3,2-dioxaphosphorinane 2-oxide which was sub-
sequently reacted with various thiols and amines to yield a series
of 2-thiophenyl/thioalkyl/alkylamino-5,5-dimethyl-1,3,2-dioxaphos
phonnane-Z-oxndes Their structures were confirmed by elemental
analyse, IR, 'H, *'P NMR and mass spectra.

INTRODUCTION

Promising anticancer activity .of cyclophosphamide| and derivatives of
cyclophosphamide2 prompted the studies on six membered organophosphorus
compounds. In continuation of our work? a series of 2-thiophenyl/thioalkyl/
alkylamino-5,5-dimethyl-1,3,2-dioxaphosphorinane 2-oxides I(a~h) were syn-
thesised and their 'IR, 'H, 3P NMR and mass spectral charateristics were studied.

RESULTS AND DISCUSSION

Synthesis of the title compounds I(a—h) was accomplished by the equimolar
reaction of 2,2-dimethyl-1,3-propanediol and phosphorus oxychloride to get the
monochloride, which in situ reacted with thiols and amines in presence of
triethylamine in toluene.
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All these compounds gave moderate yields (44-53%) with melting points
ranging from 95-166°C (Table-1). The IR spectra of these compounds exhibited
characteristic bands at 1310-1275 v(P=0)* 1160-1085 (P—O—C aliph)’
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1025—10710 V(N—C), 790-735 v(P—N)®, 625-610 v(P—S) and 540-525 cm™"
v(S—C)'.

In 'H NMR spectra 4 and 6 methylene protons of these compounds resonated
as three distinct doublets in the region & 3.73—4.48 exhibiting the AA’ BB’ pattern
of splitting. However, it is interesting to note that the two upfield signals account
for one proton each and the downfield signal accounts for two protons. The
5,5-dimethyl protons resonated separately at 8 0.88-0.92 and 1.12-1.33 indicating
their non-equivalence. The thio and amino groups gave signals in the expected
range® (Table-2).

The *'P NMR signals of these compounds varied with the substituents ranging
from & +56.10 to —3.79 (Table-2). This clearly indicated the effect of the
substituent ‘group on the phosphorus signal (Table-1). Mass spectra of some of
these compounds were recorded. They exhibited molecular ion peaks which
followed expected fragmentation pathways®.

TABLE-2
'H NMR CHEMICAL SHIFTS OF I(a-h)

4 and 6-CH;,

Compd. 5,5(CHs), R—H
Haa’ Hp Hp’
la 4.25 4.06 396 1.33,092  7.36-7.55 (m, SH, ArH)
(108)  (107)  (11.3)
Ib 448 4.07 395 132,090  3.93-3.98 (m, 2H, CHy)
(107) (105  (9.6) 1.06-1.30 (m, 2H, CH2)
0.86-0.91 (m, 3H, CHs3)
Ic 4.47 4.04 397 132,090  3.83-3.93(m, 2H, CHa)
(107) (116 (LD 1.06-1.25 (m, 4H, CH2)
0.89-0.93 (m, 3H, CH3)
1d 4.48 4.80 373 122,088  3.16-.33 (m, 4H, 2’ and 5-CHa)
(108) (10.8) (L1 1.32-1.37 (m, 4H, 3’ and 4’-CHy)
le 4.47 3.81 374 121,088  3.14-3.20 (m, 4H, 2’ and 6’-CHz)
(104)  JdLL)  dLD 1.54-1.57 (m, 4H, 3’ and 5'-CH;)
1.21-1.34 (m, 2H, 4'-CH3)
If 433 3.83 376 121,086  3.65-3.68 (m, 4H, 3’ and 5'-CH2)
(10.7) (112 (11.2) 3.20-1.34 (m, 4H, 2’ and 6'-CH3)
Ig 4.47 4.03 391 132,090 4.31-4.39 (m, 2H, 2’-CH2)
(104) (L)  (115) 3.78-3.89 (m, 2H, 5’-CH2)
3.58-3.61 (m, 2H, 3'-CHa)
Ih 4.20 3.80 374 112,090  3.57-3.60 (m, 4H, 2’ and 6'-CH2)
(1.2) (107 (10.8) 2.70-3.85 (m, 4H, 3’ and 5’-CH2)

0.95 (s, 3H, -NCH3)
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EXPERIMENTAL

Melting points were taken in an open capillary tube and are uncorrected.
RSIC-CDRI, Lucknow has experimented on the elemental analyses. Infrared
spectra (Vp,y in cm™") in KBr pellets were recorded on a Perkin-Elmer model 781
spectrophotometer. NMR spectra were recorfed on Varian XLAA 300 MHz NMR
spectrometer, for 'H NMR spectra in CDCl; using TMS as internal standard and
for *'P NMR spectra in CDCI, using 85% H3PO, as external standard. The EI
mass spectra were recorded on DS-505 using ionisation potential of 70 eV and a
direct inlet system.

2(4'-Morpholinyl)-5,5-dimethyl-1,3,2-dioxaphosphorinane 2-oxide (If)

A solution of 2,2-dimethyl-1,3-propanediol (0.01 mol) and triethylamine (0.02
mol) in dry toluene (50 mL) was stirred (0°C) and phosphorus oxychloride (0.01
mol) in dry toluene (20 mL ) was added to it. The reaction mixture was warmed
(40°C) and reaction was continued for 4 h to get the monochloride, 2-chloro-5,5-
dimethyl-1,3,2-dioxaphosphorinane 2-oxide. The reaction mixture was cooled to
0°C and a solution of morpholine (0.01 mol) and triethylamine (0.01 mol) in dry
toluene (30 mL) was added to it. The reaction was stirred for another 4 h
(40°C) to completion. The solid triethylamine hydrochloride was separated by
filtration and the filtrate was evaporated to give crude which was washed with
water, dried and recrystallised from the mixture ethylacetate-hexane (1:1) as white
crystalline solid 1.22 g (52%) of If m.p 158-159°C
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