This article was downloaded by:

On: 29 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

1
4
g

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

; S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
¢ Silicon
i and the Related Elements
[ — THE ENANTIOMERISM OF 2-THIONO-2-MERCAPTO-DIBENZO-(d,
s £)(1,3,2)-DIOXOPHOSPHEPIN
' 1 Bing-Fang Hu?; Qi-Feng Sheng?; Zeng-Min Li*
* Institute of Applied Chemistry Beijing Agricultural University, Beijing, PRC, China
;
t
¢

To cite this Article Hu, Bing-Fang , Sheng, Qi-Feng and Li, Zeng-Min(1988) "THE ENANTIOMERISM OF 2-THIONO-2-
MERCAPTO-DIBENZO-(d, £)(1,3,2)-DIOXOPHOSPHEPIN', Phosphorus, Sulfur, and Silicon and the Related Elements,
35: 3,371 — 374

To link to this Article: DOI: 10.1080/03086648808074343
URL: http://dx.doi.org/10.1080/03086648808074343

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/03086648808074343
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 57 29 January 2011

Downl oaded At:

Phosphorus and Sulfur, 1988, Vol. 35, pp. 371-374 © 1988 Gordon and Breach Science Publishers, Inc.
Photocopying permitted by license only Printed in the United Kingdom

THE ENANTIOMERISM OF 2-THIONO-2-MER-
CAPTO-DIBENZ0-(d,f)(1,3,2)-DIOXOPHOSPHEPIN

BING-FANG HU,* QI-FENG SHENG and ZENG-MIN LI

Institute of Applied Chemistry, Beijing Agricultural University, Beijing,
PRC(China)

(Received July 10, 1987, in final form July 22, 1987)

The bridged biphenyl system in the molecule of 2-thiono-2-mercapto-dibenzo-(d,f)(1,3,2)-dioxophos-
phepin is twisted and dissymmetric. The two enantiomers were resolved by cinchonidine and
cinchonine, having [o]F = (+)9.37° and (- )8.94° respectively. They are optically stable at 20°C in
benzene, but racemized readily in methanol. The U.V. spectra give a torsional angle of the racemic
acid as 24.6°.

Key Words: Dioxophosphepin; bridged-biphenyl systems; Enantiomerism; isomeric interconversions;
resolution.

Although there have been intensive studies on the subject of stereochemistry of
bridged biphenyl systems,'??*° 2-thiono-2-mercapto-(d,f)(1,3,2)-dioxophos-
phepin, an O—P—O three atom bridged biphenyl, was prepared only recently.®
The bridged biphenyl system in the molecule is twisted and dissymmetric. This is
unequivocally demonstrated by the resolution of two optical isomers whose
interconversion can also be observed.

The two enantiomers were resolved by cinchonidine and cinchoniene. The
acids liberated from their salts have [a]& = (+ )9.37° and ( — )8.94° respectively.
They are optically active in benzene, (f3% is more than 200 h), but racemized
readily in methanol (#3% is ca. 60 min). When the () acid cinchonidine salt is
refluxed in benzene for 2 h, the (+) acid-cinchonidine salt was obtained almost
quantitatively. The asymmetric transformation obtained by the resolving agent
provides further evidence of the existence of the above equilibrium. The proton
transfer in this thino-thiol system accounts predominately for the interconversion
of the enantiomers. This is evidenced by the fact that they are racemized readily
in methanol, but are optically stable in benzene. The rate of racemization in
methanol is found to be dependent upon their concentration. This can be

* To whom all correspondence should be addressed.
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reasonably explained in that jonization of the acid is facilitated by a protic solvent
and the degree of ionization is dependent upon its concentration.

The non-planarity of this biphenyl system is apparent both from its optical
resolvability and from its U.V. absorption. It is known that the appearance of a
high intensity band at ca. 2500 A is dependent on conjugation between the
diphenyl rings. Reduction of conjugation, as a result of retention of a strainless
ring, can be observed from the reduced intensities and slight short-wave length
shifts of the conjugation band at ca. 2500 A.! Based on the equation cos® 6 =
e/e°,? spectra data of (%) 2-thiono-2-mercapto-dibenzo-(d,f)(1,3,2)-dioxo-
phosphepin indicate that the interplanar angle is 24.6°.

EXPERIMENTAL

I The preparation of 2-thiono-2-mercapto-dibenzo-(d,f )(1,3,2)-dioxophosphepin.® A mixture of
2,2’ -dihydroxybiphenyl (37.0 g, 0.20 mol) and phosphorus pentasuifide (22.0 g, 0.10 mol) were heated
with stirring in dried benzene (80 mL), and kept at 70-72°C for 2 h. After the solvent was removed,
the product was further heated at 100-110°C for 1h and filtered while hot. Dark colored crystals
collected from the filtrate were recrystallized in cyclohexane with a little Norit: yield 46.0 g (82.5%).
Colorless prisms were obtained; m.p. 106-107°C,

Analysis: C% H% P%
Calcd. for C;;HyO,PS, 5142 324 1166
Found 51.66 330 1169

31p_NMR: (solvent: DMSO + CCl,; external 85% H,PO,) 8§
13C-NMR: (solvent: DMSO-d¢) &

spm 998

(3, Hz):(1, 1') 149.67d (12.7), (2,2") 123.08d
(3.9), (3,3') 129.54s, (4, 4') 126.64s,
(5,5") 129.75s, (6, 6') 130.36s.

ppm

II. The resolution of 2-thiono-2-mercapto-dibenzo-(d,f)(1,3,2)-dioxophosphepin. (1) Resolution of
the racemic mixture with cinchonidine To a (4 ) mixture (2.80 g, 0.01 mol) in benzene (50 mL}), 2.90 g
(0.01 motl) of cinchonidine were added in portions with shaking. Yellow ¢rystals were collected, yield
3.80¢g (66.7%); m.p. 158~164°C. Recrystallization from 70% ethanol afforded 1.5g of colorless
crystals; m.p. 165-167°C, [a]¥ =(—)89.9° (¢ =0.3, absolute alcohol), [a]y =(—)85.8° (c¢=0.3,

methanol).
) Analysis: C% H% N%
Calcd. for C;,H;,N,O,PS, 6479 544  4.87
Found 6470  5.51 4.44

The above cinchonidine salt was warmed with 10 mL of 18% HCI and 15 mL of benzene for 15 min.
The benzene layer was separated and dried over anhydrous sodium sulfate. After evaporation under
reduced pressure, 0.5g (+) acid were obtained (yield 66.7%), m.p. 107°C, *'P-NMR (external 85%
H,PO,) 6,0 =99.8.

[@] = (+)9.40°(c = 0.6, methanol)

[o]% = (+)9.37°(c = 0.26, methanol)

To the above filtrate, a few crystals of the (+) acid-cinchonidine salt were added and kept at room
temperature for 24 h. A second crop of crystals was collected, 0.3 g. After removal of the solvent from
the filtrate, 1.8 g of white powder were obtained: m.p. 188-189°C (dec.) [a]3 = (+)110.2° (c = 0.28,
absolute alcohol). The salt was acidified in warm 18% HCl (10 mL) and benzene (15 mL) was added.
After being thoroughly shaken, the benzene layer was separated and evaporated under reduced
pressure. Recrystallization from cyclohexane afforded colorless crystals: m.p. 107°C, [a]F = (- )8.4°
(c =0.27, methanol).

(2) Resolution of the racemic acid with cinchonine. The racemic acid 2.80 g (0.01 mol) was dissolved
in 50 mL of benzene with shaking. Cinchonine 2.90 g (0.01 mol) was added in portions. Light yellow
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TABLE I
Resolution of 2-thiono-2-mercapto-dibenzo-(d,f)(1,3,2)-dioxophosphepin

Resolving Salt of Cinchonidine (+) Acid or (~)
agent Solvent or Cinchonine Acid
salt [¢]2 mp°C yield [o]? mp.°C yield
Cinchonidine II 70% All -89.9 165-7  66.7 +9.37 107 66.7

Cinchonine HI 70% AIll -112.0 168-9 753 —8.94 108 53.3

(+)

ethanol (—)AJI +1102 189-90 /| —8.4 107
(=)

ethanol (+)A.III +91.8 185(dec)y /  +8.5 108

crystals (4.3 g) were obtained (yield 75.3%). After washing with chloroform and recrystallization of
the crude salt from 70% ethanol, colorless crystals were obtained 1.6g (yield 74.4%); m.p.
168-169°C, [a]% = ( — }112.0° {¢ = 0.17, methanol).

Analysis: C% H% N%
Calcd. for C3H;;,N,O5PS, 64.79 544  4.87
Found 64.54 563 4.5

The above salt (1.5g) was acidified with 10mL of 18% HCI in 15mL of warm benzene with
continuous shaking. The benzene layer was separated, washed with water, and dried over anhydrous
sodium sulfate. After removal of the solvent, the residue was recrystallized from cyclohexane and

£ xi0*

i ) -1 1 1 X i 4 : i 1
200 250 300 350 1M

FIGURE 1 The U.V. spectra of racemic acid, biphenyl and 2:7-dihydro-3:4,5: 6-dibenzoxepin.
Solvent: 95% ethanol, ¢ = 3.5 X 107> mol

—o— biphenyl
—-—2:7-dihydro-3:4,5: 6-dibenzoxepin
——2-thiono-2-mercapto-dibenzo-(d,f)(1,3,2)-dioxophosphepin
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0.4g (yield 53.3%) of (—) acid was obtained: m.p. 108°C, 3'P-NMR (external 85% H,PO,)
8, m=99.8.
ppm

[a]® = (- )8.72°(c = 0.40, methanol)
[]E = (—)8.94°(c = 0.48, methanol)

After the above filtrate was concentrated to half its volume, a few crystals of ( —) acid-cinchonine
salt were added. Colorless crystals (2.1 g) were collected after 72 h. After evaporation to dryness, the
filtrate afforded 0.8 g of white powder; m.p. 185°C (dec.).

[@]f = (+)91.80°(c = 0.28, methanol)

When the above salt was acidified and extracted with benzene, the benzene layer gave 0.4 g of
colorless micro-crystals: m.p. 108°C, [a]¥ = (+)8.5°(c = 0.2, methanol).
The resolution is summarized in Table L.

(3) Racemization. The (+) or (—) acid in methanol lost half of its optical activity at 23°C in 60 min
in a 0.72% solution, in 87 min in a 1.16% solution, and in 103 min in a 2.14% solution. In benzene at
20°C, only 5.9% of its optical activity was reduced after 20 h.

When equal moles of (+) acid and cinchonidine were refluxed in benzene for 2h, a neatly
quantitative yield of crude ( +) acid-cinchonidine salt resulted; m.p. 156-162°C. Recrystallization of
the crude salt with 70% aqueous alcohol afforded 85.7% pure ( + ) acid cinchonidine salt; m.p. 166°C,
)% = (—)88.2° (c = 0.24, methanol).

II. Ultraviolet spectra of the (£) acid. As expected, the U.V. spectrum of 2-thiono-2-mercapto-
dibenzo-(d,f)(1,3,2)-dioxophosphepin has a typical biphenyl absorption at 249 nm, showing a similar
shape to that of biphenyl and 2:7-dihydro-3:4,5: 6-dibenzoxepin' (Figure 1).

Their torsional angles were calculated as shown in Table II.

TABLE II
U.V. Spectra and Torsional Angles

Compound A max (0M) €max elg° 6

Biphenyl 249 18000 0.947  13.3°®

0O 250 16500 0.868 21.3°W

248.8 15700 0.826 24.6°
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