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‘Abstract : 2,4-Bis(4-methoxyphenyl)- 1,3,2,4dithiadiphosphetane-2,4disulfide (Lawesson’s 

Reagent) and its p-phenoxy derivatives react with 1,2-ethanediols and 1,4-butanediol at different 

reaction temperatures in acetonitrile as a solvent to give 1.3~~dioxaphosphorinane-2-sulfide, 

thioacetamide and cyclic trithiopyrophosphonate. Compatible analytical aud spectroscopic data 

were obtained for all the new compounds. A mechanism is proposed to explain the formation of 

compounds 5,6.7,9 and 11. Reaction of Sa with LR gave 1,3,2- dithiaphosphorinan~2-sulfide. 

Introduction 

In 1968, Homer et al’ has reacted 2,4-bis(4-methoxyphenyl)-1,3.2,4-dithiadiphosphetane-2,4- 

disullide (LR) with ethylene glycol in acetoniuile giving rise 0-(2-hydroxyethyl)hydrogen 

(4-methoxyphenyl)phosphonothiolothionates (3) and O,O-( 1.2~ethylene) bis(4_methoxyphenyl)- 

phosphorothiolothionic acid (4) (Scheme 1). 

However, it was not possible to confirm earlier work, compounds 3 and 4 were not isolated but 

instead compounds $6 and 7 (Scheme 1). As a continuation of our interest- the reaction of 

Lawesson reagent with different types of substrates such as alcohols? phenols? thiols, oximes? 

anils, quinones,5 phosphiter? and benzene sulfenyl chlorides’- this paper wiil report on the 

reaction of LR with 1,2- dihydric alcohols (2a-c) and 1 P-butanediol (8) in acetoniuile as solvent. 

Results and Diussion 

1.3,2,4-Dithiadiphosphetane-2.4-distide (la) reacts with ethylene glycols (&t-c) iu acetonitrile 

using 1:1 molar ratio at room temperature (25’C) or at 8O’C to give the cyclic 2-aryl-1,3,2- 

+ For Part 12 see AA. El- Katcb, LT. Heamawy, R.Shabana and H.A. Abdcl- MaI& Phosphms, Sulfur and 
Silicon, 1991,63.13 . 
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dioxaphospholane+2-sulfUe (5) as the main reaction product (28-525). cyclicaithiopyrophospho- 

nates (6) (X6-12.5% ) and the thioacetamide (7) ( Route 1, Scheme 1). When the above reaction 
has been peaformed using 0.5 mole of LR and one mole of ethylene glycol (Route 2) the products 
willbeSand7.Ontheotberhand.compounds6and7havebeenfonnedusing1.5mdeofLRand 
one mole of ethylene glycols (Route 3). The structure of compounds 5.6 and 7 had been 
confirmed by anaIy&al adults and spectral data IR, NMR ( lH. 13C, 31P ) and MS. Compound Sa 

( taken as representative example ) gave correct elemental analysis, in the IR spectra 5a shows 

pealrs at 642 cm-l ( P=S ).8 1021 cm-l ( P-O-C )* and lacking any peak at 2450 cm-l for SH which 

should be present if the compound is 0-(2-hydroxyethyl)hydrogen (Il-methoxyphenyl)- 
phosphonothiolothionate (3) as stated earlier by Homer et al.1 The lH NMR of compound 5a 

exhibits a singlet at 3.85 ppm (OCH3). multiplet at 4.204.70 ppm for 4H (2 OCH2); 6.80-7.05 
ppm(2H,dd)JpH=3Hz,J~=9Hz (mefUprotonstoP);7.60-7.95ppm(2H,dd)JpH=15 

Hz, Jm = 9 Hz ( ortho protons to P) . Compound 5s gave M+ at 230 and the 31P at 106.7 ppm 
(Table2). 

Compound 6a gives correct combustion analysis, the IR spectrum shows absorption peaks at 452 
cm-l (P-S-P); 637 cm-l @W) and 1024.1065 cm-l (P-O-C-C-). The lH NMR shows signals at 

3.85 ppm as singlet for 6H ( 2 OCH3); 4.00-4.50 ppm. multiplet for 2H of the ethlyene glycol; 
5.00-5.45 ppm, multiple% for another 2H of the ethylene glycol probably deshielded by its vicinity 
to the sulfur atom so they show down field shift. g*lo Other probabiility is that the iirst 2H is axial 
while the second is equatorial. 6.80-7.10 ppm, dd, 4H, meta protons to phosphorus, 7.90-8.25 ppm, 
dd, 4H. orrho protons to pho@orus. Compound 6a gave M+ 432 
Compound 7. the thioacetamide, has been established by m.p. and mixed m.p. with authentic 
sample>l NMR (lH, l3C). 

Table 1 : Experimental, reaction conditions and the products of the reaction of 1,3,2,4- 
dMad@hoephetaae- 2,4-disuMlde wltb 2a-c end 8. 

Starting Mdar Reaction Reaction Reaction Products 
R&O time(h) _P. CC) 5 6 7 

LR+2a 1:2 48 - 
LR+2a 1:l : E 
LR+Ze 5 ;?I E 

372 

LR+2a :I::1 12 E - i3 ;: 
LR+2b 
LR+2b ;i; 

_ 

LR+2c II2 
0 I z 12.5. 4:; 

i3 
LR+2c 1:2 3 E E 
LR+8 
LR+8 ;;: 4” :: E 

_ z 
_ 20 

Notes to Table 1: 2a = ethylene glycok 2b = prqmne 13diol. zC= teuametbyl ethylene giycolrr 
8= butwe 1.4- diOl; yields WQC daennined 8ftCI VUiOll Oil Sib 84 COhllllIL 
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Efforts had been devoted to optimize the yields of the different products of the reaction of 

Lawesson’s Reagent (LR)with glycols 2a-c and 8. Table 1 shows that 1,3,2dioxaphosphorinane-2- 

sulfide 5 is the main reaction product when using 0.5 mole of LR to one mole of glycols. and 

increases in yields when using 1:l molar ratio. Also, the cyclic trithiopyrophosphonates 6 was 

formed only when using 1:l moles of the reactants and in low yields, while using excess LR 

(1S:l mole) the tricyclicpyrophoaphonates formed exclusively. The thioacetamide in all these 

reactions is formed in moderate to good yield (Table 1). 

Similarly, la reacts with 2b to give Sb, 6b, and 7 while it affords SC and 7 on reaction with 2c. 

Also, reaction of lb with 2a,c gave only 1,3,2dioxaphospho&ane-2-sulfide ( SC and Se) together 

with the thioacetamide 7. Table 2 contains the IH NMR spectra of all the products together with 

the available data of 31P NMR while Table 3 the 13C NT+AR for compounds 5d, Se and 9a. 

1,4-Butanediol(8) reacts with la and lb in acetoniuile to give 9a,b together with 7. 

/cH2-oa 
NH2 I* 

\ cli -OH 2 

la,b 
* 

acetonilde 

8 
9a, R=CH3 

b, R=C6H5 

The structure elucidation of 9 has been achieved using microanalysis, IR, NMR (IH, 13C, 31P ) 

and mass spectra. In the *H NMR of 9a,b it is interesting to mention that in case of 9a, the 4H of 

(CH2)2 group are not equivalent and gives rise to 2H at 0.9 ppm ( axial ) and the other 2H at 1.3 

ppm ( equatorial ). In case of 9b, the 4H.of (CH& are all equivalent and appear at 2.0 ppm while 

the 4H of the 2 OCH2 am not equivalent due to deshielding of 2H near sulfur atom ( Table 2). 

As to the mechanism, it is known that 1,3,2,4dithiadiphosphetane-2,4disulfide (la) exist in 

equilibrium with the monomeric species LR’ and LR”. 12-14 

LR --, 

LR’ LR” 
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So, elecaophilic attack of the species LR” on the nucleophilic oxygen of ethylene glycol will 

afford the intermediate 3 and/or 4 (Scheme 1). ‘lhe intermediates in ptesence of acetonitrile afford 
products 5 and /or 6 together with the thioacetamide 7. 15J6 
ln order to understand mae about the mechanism of the reaction, we have Qnc the reaction of LR 
with ethylene glycol 2a in benzene or diethyl ether which should give 3a.17*18 Heating the 
intermediate 3a in presence of LR at 14O’C in o-dichlorobenzene gave 1.3.2- 
dithiaphosphorinane-2-sulfide (11) probably through the intermediates Sa and 10. Compound 11 
was prepared independently by heating Sa with LR at 140 ‘C in o-dichlorobenzene ( Scheme 2 >. 

2a & 3a 

[ - sa 1 
I la 

MOT 

10 

several steps I 
Sa 

1P 
14o’c 

Scheme 2 

11 

As a conclusioa, the reaction of Lawesson’s Reagent with ethylene glycols depends not only on the 
molar ratios of the reactants but also on the reaction temperature. So, using 0.5 mole of LR to one 
mole of ethylene glycol affords only 13,2_dioxaphosphorine-2-sulfide, while using 1:l molar 
ratio gives rise to both the dioxaphosphorinane and the cyclic trithiopyrophosphonate. The last 
compound was formed exclusively by using excess of LR. At high temperature, the reaction gives 
rise to 1,3,2-dithiaphosphorinane-2-sulfide. 



1276 R. SHABANA et al. 



T
ab

le
 
2
 (
 C

o
n
ti

n
u
ed

 )
 

C
o

m
p

o
u

n
d

 
F
O

rI
ll
U

lP
 

3
1
P
 

h
-I

 N
M
R
(
C
D
C
l
3
)
,
6
(
 pp

m
) 

3.
85

 
(S

. 6
H

, 
2 

O
C

H
3)

. 
4.

0-
4.

7 
(m

. 
2H

),
 

5.
0-

5.
4 

(m
. 

6a
 

2H
, 

w
ith

 
do

w
nf

ie
ld

 
sh

if
t 

du
e 

to
 P

),
 6

.8
-7

.1
 

(d
d,

 4
H

, 

m
e

ta
-p

ro
to

ns
 to

 P
),

7.
9-

8.
25

 
(d

d,
 4

H
, 

o
rt

ho
- 

p
m

o
ns

 
to

 

. 

6b
 

1
.4

 (d
. 

3H
, 

C
H

3)
. 

3.
85

 
(s

, 
6H

. 
2 

0C
H

3)
 

, 
4.

0-
4.

3 

(m
, 

2H
,O

C
H

d,
 

4.
8-

5.
1 

(m
,lH

, 
C

H
),

 6
.8

-7
.1

 
(m

, 
4H

, 

m
et

a-
 p

ro
to

ns
 t

o 
P)

; 
7.

9-
8.

2 
(m

,4
H

, 
o

rt
ho

- 
p

ro
to

ns
 t

o
 

P 
in

 t
he

 a
ro

m
at

ic
 

ri
ng

). 

9a
 

/c
n

2-
o

\#
 

(C
H

21
2 

\ 
/p

~o
cn

3 
C

H
 2 
-0

 

0.
9 

(m
, 

2H
, 

ax
ia

l 
fr

om
 t

he
 (

C
H

2)
2 

gr
ou

p)
, 

1.
3 

(m
, 

2H
, 

89
.8

 
eq

ua
to

ri
al

 
of

 s
am

e 
(C

H
&

 
gr

ou
p.

 
3.

85
(s

. 
3H

, 
O

C
H

3)
, 

4.
0-

4.
5(

m
, 

4H
, 

2 
O

C
H

$.
 

7.
1.

7.
9 

(‘
ld

d,
 4

H
. 

m
ef

o 
an

d 
o

rt
h

o
- 

p
ro

to
n

s 
to

 P
 i

n 
th

e 
ar

om
at

ic
 

ri
ng

). 

9b
 

m
ul

tip
le

t 
ce

nt
er

ed
 

at
 2

.0
 

[ 
4H

, 
(C

H
&

 
1.

4.
1 

(m
, 

2H
, 

ax
ia

1)
,4

.4
 

(m
. 

2H
, 

eq
ua

to
ri

al
 

fr
om

 
th

e 
2 

O
C

H
p 

gr
ou

ps
. 

6.
95

-7
.5

 
(m

,7
H

. 
O

C
6H

5 
pr

ot
on

s 
+ 

2H
, 

m
cr

a 
to

 

P 
),

 7
.8

-8
.0

 
(d

d,
 2

H
, 

or
rh

o 
to

 P
).

 

11
 

cp
2-

s\
 

$ 

ca
*.

s/
p

~o
C

H
3 

3.
6-

4.
0 

(m
. 

4H
, 

SC
H

Z
).

 3
.8

 (
s.

 3
H

. 
0C

H
3)

, 
7.

0 
an

d 
8.

1 

ar
e 

tw
o 

dd
, 

fo
r 

4H
, 

ar
om

at
ic

 
pr

ot
on

s 
m

e
ta

 a
nd

 o
rt

ho
 

to
p.

 



1278 R. SHABANA et al. 

Table 3 : 13C NMR spectra of compounds Sd, Se and 9a 

Compound Formula C No. b ( ppm) JPC 

24.23 4.0 
25.02 3.5 
89.44 2.0 

sd 128.94 115.0 
132.00 11.0 
113.74 12.5 

7 162.26 3.0 
8 55.21 - - - 

: 24.18 24.95 3.8 3.5 
89.62 2.0 

se 3 131.10 114.0 
131.92. 10.5 

6 117.23 12.5 
7 162.65 3.0 

28.72 - -- 
67.17 65 

124.86 124.0 
9a 132.24 15.0 

113.90 16.0 
16229 2.6 

, 7 55.30 --- 

Experimental 

Melting points were determined with Mel Temp apparatus and are uncorrected, as are the boiling 
points. IR spectra were recorded by using a Unicam SP, 1100 or PU 9712 Infrared spectrometers. 

The lH NMR spectra were recorded on a Varian Gemini 200‘( 200 MI-Ix ) or Bruker 250 MI-Ix 
spectrometers. Chemical shifts are expressed in b relative to TMS as internal standard . 13C 

NMR spectra in CDC13 - taken at 62.5 MHz 31P NMR were referenced to external 85% H3P04. 

MS data were obtained on a gas chromatography/ mass spectrometer EX 1000, QP Schimadxu- 
Japan. The reported yields to pure isolated material from column chromatography using silica gel 
60 ( Merck). 
Compound la (Lawesson’s Reagent, LR) is commercially available and can be prepared as 
described earlier.19 Compound lb, 2,4-Bis(4-phenoxyphenyl)-1,3~,4-dithiadiphosphetane-2,4- 
disultide, was prepared by using the above method from P4S lo and diphenyl ether . The starting, 
ethylene glycol(2a ), propane-1,2diol(2b). tetramethyl ethylene glycol (2~) , and butane-l .4- diol 
(8) were commercially available 
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l- Reaction of 2,4-bis(4-methoxypbenyl)-1,3,2&ditbiadiphophetane-2,4disulfide (LR, la ) 
with ethylene glycol(2a) using 1: 1 molar ratio ( preparation of compounds Sa, 6a, 7) (Route 1). 
0.32 g (5 mmole) of ethylene glycol (21) was treati with 2.02 g ( 5 mmole) of LR in 20 ml 
anhydrous acetonitrile as a solvent. The reaction mixture was stirred magnetically at MUX 
temperature (8O’C) until1 no more of the starting material could be detected Q’LC), (5 brs). The 
reaction mixture was evaporated on silica gel under reduced pressure and applied to silica gel 
column using ethyl acetate / pet ether (90- 100) as eluent to give :- 
a ) Fraction 1 : 2,~Bis(4-methoxyphenyl)-2,4-dithiono-1,5ne 
(6a) : 0.06 g (5.6%) m.p. 1224 ‘C., Anal. Calcd. for Ct6Htg04P2S3 (432.44). C, 44.44; H, 4.19; 
P.14.32; S. 22.24 %. Found : C, 44.28, H, 4.25; PJ4.18; S, 22.15. IR ( $ , cm-l, group) : 452 

(P-S-P): 637 ( P=S ); 1024, 1065 ( P-O-C-C), 1594 (C=C. aromatic ). MS : m/e ( 8 , rel. int ) : 
432 ( M+, 12); 336 ( C16Ht@4P2,20.1 ); 285 (11.9); 246 ( 21.1 ); 230 ( 100. base peak ); 187 
( 63.3 ) ; 169 ( 52.7 ); 139 ( 39.5 ); 108 (20); 91 ( 32 ); 69 ( 67.3 ). 
b ) Fraction 2 : 1,3,2- Dioxaphosphorinane-2- sulfide-2 (cl-methoxypheayl) (Sa) : 0.3g (52%) 
m.p.76 “C. Anal. Calcd. for CgHtt~PS (230.22). C, 46.96; H, 4.82; P, 13.45; S, 13.92 96. Found: 
C, 47.07; H, 4.71; P. 13.25; S, 13.96. IR ( 3 , cm-l, group): 642 ( P=S); 1021 (P-O-C-C); 1593 
( C=C, aromatic). MS: 230 ( M+. 100, base peak); 197(8.4); 187 (46.3): 171 (12.5); 150 (6); 108 
(6); 91 (11.8). 
c ) Fraction 3 : Thioacetamide (7) 0.28 g (37.3% ). m.p. 112 ‘C. 

2- Reaction of Lawesson Reagent with propane-1,2-diol using 1:l molar ratio ( preparation 
of Sb, 6b, and 7 ) : A mixture of 0.76 g (10 mmole) of propane-1.2-dial (2b) and 4.04 g (10 
mmole) of LR in 25 ml acetonitrile was refluxed under stirring for 3 hrs. Evaporation of the 

solvent under reduced pressure and purification of the products on silica gel column using ethyl 
acetate/pet. ether mixtures (starting t?om 58-2095) gave :- 
Fraction 1 : 2,4-Bis(4-methoxyphenyl)-24_dithiono-l~dioxa-3-thiod-methyl-2,~ diphosphe- 
tane (6b) : 0.28 g (12.5 %) oil, Anal. Calcd. for Ct7H2004P2S5 (446.47). C, 45.73; H, 4.51; P, 
13.87; S. 21.54%. Found: C, 45.51: H. 4.62: P, 13.61; S, 21.35. MS : 431 ( M+ - CH3.33.3); 358 

(60.2), 278 (37.3). 261 (24.9); 245 (67.5): 187 (100, base peak): 171 (12.2); 149 (98); 139 (97); 
108 (45.8); 63 (95.6). 
Fraction 2 : lg,ZDioxaphosphorinane-2-sulfide-2(4-methoxypbenyl)-4-methyl (Sb) : 0.38g 
(31.1%). oil, Anal. C&d. for C1uH1303PS (244.24). C, 49.18; H, 5.36; P, 12.68; S, 13.13%. 

Found: C, 49.05; H, 5.40; P, 12.50; S, 12.92. IR : 461 ( P-S-P); 645 ( P=S ); 1064 ( P-O-C-C ); 
1594( C=C,aromatic).MS :245(M++1,41);229(10);212(10); 187(25); 139 (27). 

Fraction 3 : Tbioacetamide (7): 0.3 1 g (41.3%). 

f General Procedure for the reaction of LR with dihydric alcohols (2a-c) using 0.5 :l molar 
ratio at reflux temperature. (preparation of Sa, 5b and Sd) (Route 2 ). 
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Dihydric alcohol (10 mmole) and LR (5 mmole) were heated in 20 ml anhydrous acetonitrile 

(8O’C). until no more of the starting material could be detected 0. After cooling to room 

wnperaMetbenactionmixturewasevaporatedonsilicageluadareduccd~~andapplied 

to a silica gel column using the eluent stated below. The reaction conditions (‘C, hr ) and the 

physical, spectnwcopic and analytical data are given below. 

Compound Sa : (From ethylene glycol + LR ) 

8 hrs. eluent 2560% ethyl acetate - pet. ether 40-60). 1.11 g (48.2%). m.p.76.C. Anal. correct for 

C9H,,O#S. Spectroscopic data ( lH NMR) is cited in Table 2. IR and MS as in experiment 1. 

Tbioacetamide* 0.41 g (54.66%). 

Compound sb : (From propane -1,2- diol + LR) 

2 hrs, eluent used is first 100% CHC13 then 2575% ether / pet. ether (4060) to give 0.67 g 

(27.4%). oil, Anal. correct for CtoH1303PS. Spectroscopic dataz ‘H NMR Table 2. MS and IR. 

experiment 2. Thioacemm&, 0.27 g (36%). 

Compound 5d : 2(~methoxyphenyl)-l~~-dioxaphospbo~einane_2_sullide. (from tetramethyl 
ethylene glycol + LR) 
4 hrs, elucnt used 2040% ether- pet. ether (60-80) to give 1.46 g (54.5%), m.p. 83-C. Anal. Calcd. 

‘for C13H1903PS (286.3). C, 54.53; H, 6.69; P, 10.82; S. 11.2%. Found : C54.31; H, 6.60; P, 

10.90; S. 11.00. IR : 706 (P=S). 1028 (P-O-C-C), 1643 ( C=C. aromatic). MS: 286 (<M+, 58.5); 

204 (RIO), 171(68.7), 83 (54.2). 55 (29.4). 28 (24.5). Thicacemmide.O.05 g (13.3%). 

Compound 9a : ( From butane - 1,4- diol + LR ) 

4 hrs, ehtent used 2060% ether- pet ether (40-60) to give 0.67 g (26%). mp. 48-5OC. Anal. 

Calcd. for CIIH,&PS (2582), C. 51.16; H, 5.85; P, 11.99; S. 12.41%. Poundz C, 51.00; H, 5.75; 

P, 1205; S. 1227. IR :(3, cm-l, group) 628 (p=S), 1045 (P-O-C-C), 1599 ( C=C, aromatic). MS: 

m/e ( 96, rel. int.); 259 (I&; 69.3). 204 (40.7), 171 (100. base peak), 108 (27). 71 (31). 57 (39.7). 
55 (67.2). l-hi- ide, 0.14g (18.6%). 

4- Reaction of 2,4-Bis(4-phenoxyphenyl)-l~,2,4-ditbiadiph~phe~ne-2,4-d~u~de’ with 
dibydroxy alcohols using 05 : 1 molar ratlo ( Preparation of compounds Sc, Se and 9b). 
The same method as in 3 except using lb instead of LR and reactions has been made at room 

temperature to give :- 

Compound SC : (From ethylene glycol + lb) 

4 hrs, eluent used 2060% CH$l2- pet. ether #O-80), to give 0.36 g (12.3%). m.p. 76’C. Analysis 

calcd for C14H130$S (29229).C, 57.53; H, 4.48; P, 10.6; S. 10.97%. Found : t, 57.37: H, 4.35; 

P, 10.51; S, 10.85. MS: m le (%, rel. int.) 292 (M+. 71.2). 249 (64.6); 233 (24); 170 (36); 115 

(14.4); 91(100, base peak) Thioacetamide, 0.48 ( 53.3%). 

Compound Se : (From tetmmethyl ethylene glycol + lb) 

4 hrs, eluent used 30-60 % ether - pet. ether (90-100) to give 1.4 g ( 41.6%). mp. 95-97-C. Anal. 

Calcd. for C,sH210$S (348.39).C. 62.06; H, 6.08; P, 8.89; S, 9.20%. Found : C. 62.00; H, 5.98; 
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P, 8.90; S. 9.11%. JR ( 3 , cm-l, group): 650 (P=S>, 1065 (P-O-C-C-), 1594 (CzC, aromatic). 

MS:, m/e (%, rel. int ) 348 ( M+, 46.8). 267 (40.6); 266 (100. base peak): 233 (49.6). 83 (53.8). 55 
(33); IllioXetam ide, 0.2 g (35.3%). 
Compound 9b : ( From Butane-1.4 diol + lb) 

2 hrs at reflux , eluent used 20% up to 60% ether- pet. ether (90-100). to give 0.26g (8.13%) m.p. 

79-8OC. Anal. Calcd. forC16H170$S (320.3). C. 59.99: H, 5.35, P. 9.67; S, 10.00%. Found :C, 
59.78; H. 5.28; P, 9.60, S, 9.87. MS : m/e (%, rel. int.) 320 (M+, 13.1). 266 (ll), 233 (30); 77 

(6.8); 55 (100, base peak). Thioaceuimide, 0.22 g (29.3%). 

S- Reaction of Lawesson Reagent with ethylene glycol @a) using 1.5:l molar ratio (Route 3) : 

A mixture of 0.06 g (15 mmole) of LR and 0.64 g ( 10 mmole) of ethylene glycol Qa) in 25 ml 
acetonitrile was stirred at room temperature (25’C) for 12 hrs. Evaporation of the solvent under 
reduced pressure and the residue was applied to silica gel column chromatography using ethyl 

acetate/pet ether mixtures (starting from 5% to 20%) to give 1.0 g (23%) of 6a and 0.15 g (20% ) 
of the thioacetamide (7). 

6- Reaction of ethylene glycol with LR in diethyl ether Preparation of 1,3,2,- dithiaphospori- 

nane-Z sulfide-2 (4- methoxyphenyl ) (11). 

A mixture of 2.02 g (5 mmole) of LR and 0.32 g (5 mmole) of 2a in diethyl ether (25 ml) was 

stirred at room temperature (25-C) for 4 hrs. Evaporation of the solvent and heating tbe residue in 
o-dichlorohenxene at 14O’C for 2 hrs. Evaporation of the solvent and purification of the product on 
silica gel column using ethyl acetate - pet ether to give 0.34 g (27.6%). m.p. 81-C. 
Similarly, the same compound 11 has been prepared using dry benzene instead of dietbyl etber to 
give 35% yield of 11. MS : 262 ( h4+, 100, base peak ). 

7- Preparation of 11 from Sa 

A mixture of 5a (0.23 g, 1 mmole) and LR (0.4 g, 1 mmole) in odichlorobenxene as solvent (10 
ml) was heated at 14O’C for 10 hrs to give after purification compound 11(20% yield): m.p. and 
mixed m.p. with compound separated from experiment 5. 
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