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SYNTHESIS OF BISPHOSPHONIUM DERIVATIVES OF GLYOXIME
FROM ((2,3- BIS(HYDROXYAMINO)BUTANE-1,4-
DIYL)BIS(TRIPHENYLPHOSPHONIUM)) DIl ODIDE
UNDER THE ACTION OF Cu(ll) IONS

Earlier we have worked out a single-stage synthekik,4-bis(triphenylphospho-
nium)-buta-1,3-dienedichloride 1 by interaction of 2,3,4-trichlorobut-1-ene with
triphenylphosphine [1]. There are a number of mations on reactions of salt)(with
A-H nucleophiles as well as HA-(Ghh-AH binucleophiles, where A=N,0,S. As a
result of these reactions with mononucliophilescpically in all cases the prototropic
isomerization products of monoadducts were obtaj2edl]. In the case of the above
mentioned binucliophiles, 1,4-butanebisphosphonsatts were obtained in which,€
Csbond of the butylene chain is a part of the geeeraeterocyclic ring.

In this report we have shown that bisphosphoniuth kaas well as its diiodic
analog interact with twofold molar quantity of hgeaylamine hydrochloride in the
presence of triethylamine leading to appropriat® 3tpis(hydroxyamino)butane-1,4-
diyl)bis(triphenylphosphonium)) dihalides as twastereoisomeric salts in equimolar
ratio in 70 and 82% yields, accordingly.

N NFCH
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X NECH X

X=ClL1 mix of diastereomers 2, 3

By variation of solvents we could divide the resdltdiiodic diastereomers with
signals ir’P NMR spectrum at 30.67 @) ands 31.78 B).

In the previous article we have reported [5], thdt bis(tributylphosphonium)buta-
1,3-dienedichloride with Cugin methanol gives the initial bisphosphonium saitthw
complex anionsZCuCl3).

In the course of our investigations we have esthbli that isome8 with CuBr,
runs smoothly leading toa mixture of ((2,3-bis(hydroxyimino)butane-1,4-
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diyl)bis(triphenylphospho- nium)) diiodidet) and its double prototropic isomerization
product 6) in 65% yield with 1:4 ratio of isomers.
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It should be noted that glyoxime itself is usedchslating agent in gravimetric
analysis of Ni, and its coordinate complexes aeentiodels of enzymes or catalysts [ 6 ].
From this point of view the resulted bisphosphonismits4 and5 could be of definite
practical interest

Experimental part

'H | % and®'P spectra were recorded on a "Varian Mercury" inSiMd; at 300
and 121IMHz, using TMS and 85% 0O, as an internal standard, respectively. The tests
for the purity of products and the progress of tieas were accomplished by TLC on
Merck silica gel plates.

Mixture of diastereomeric ((2,3-bis(hydr oxyamino)butane-1,4-diyl)bis(triphe-
nylphosphonium))diiodide (2, 3). From 4y (5 mmol) of 1,4-bis(triphenylphosphonium)-
buta-1,3-dienediiodide, 0. (10 mmol) of hydroxylamine hydrochloride andy(10
mmol) of triethylamine in 40ml chloroform at 10-12C 3.7 g (82%) mixture of2, 3 in
equimolar ratio was obtained. Found (%): J 28.48;33. GgH4oN,0.P>J. Calc. (%): J
28.35; P 6.92.

Diastereomer2. *H NMR (3, p.p.m, Hz): 3.45 (m, 2H, CHN); 4.0 (m, 4H,
CH,,P'CH,); 6.18 (d, 2H, N¥DH, J = 7.8); 7.44 (s, 2H, NHQH7.4-8.0 (m, 30H,
P*Phy). 1*C NMR @, p.p.m, Jz): 21.75 (d, 2Ch J = 52.8); 57.27 (d.d., 2CH; 3
12.2,3=4.3); 119.2 (3 x 1&, J = 86.1); 129.61 (3x3.505 J = 12.0,); 133.45 (3%2.6-
Cen J = 9.8); 134.14 (3 x 4¢5 J=2.2)3'P NMR: 5 30.67 (s).

Diastereome3. *H NMR (3, p.p.m, H2): 3.6 (m, 2H, CHN); 3.32 (d.d.d.,2H,
P'C(H)Hp, = 15.7, J=12.4, = 5.3); 4.1 (d.d.d., 2H,"BHa(H,), = 15.7, = 11.7,
J; = 6.5); 6.08 (d, 2H,NBH, J = 7.2); 7.32 (s, 2H, NHQH7.6-8.0 (m, 30H, PPhy).
%P NMR: 5 31.78 ().

Interaction of diastereomer 3 with CuBr,. From 0.2 g (0.22 mmol) of
diastereomeB and 0.1g (0.44 mmol) of CuBK, in 15 ml methanol at room temperature
0.039g (15%) of4 and 0.1 (47%) of5 were obtained.
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'H NMR 4 (3, p.p.m,H2): 4.45 (d, 4H, PCh J = 15.1); 7.6 — 8.2 (m, 30H!hy);
12.8 (s, 2H, NOH)*'P NMR: § 25.55 (s).'H NMR 5 @, p.p.m, J2): 4.8 (m, 2H, P-
CH=C); 7.2 (s, 2H, N®H); 7.6 — 8.0 (m, 30H, Phy). *'P, NMR:§ 26.89 (s).

QLFOLURUD FRUSNUSNUPNRUUSHL UOULSSULLLCh UBLEEAL
(2,3-RPU(ZPHORUBUURULN)RNRSUL-1,4- YhhL)oRPU-(SCPSELPLSNUSNUPNRUY))
Ah3NIHRS Cu(ll) PAULELD UQIESNRPSUUR

U. &@. 209UUPUSUL, @. 0. RUUNUN3UL b U. U. RRUR2BUL

8nyg Lt wpyk), np 1,4-phu(inphdbuphdnudnihnid)pniinmi-1,3-nhkunhpinphnp, huywbu bwb
nhnnhnn thnjuwqnnud Bu Ypluwlh dnjughtt pubwlyny hhnpopuhjudhth htin wnwewgubiny £175%
Epny hudwwywinwuppwt phudnudpnuhnidught wntp 2,3-phubhnpopuhwdhiin-1,4-pninhiEuwght
pughwimp nwnhluyny: dtpghuibpu hwinbu i quihu bpymt nhwuwnbpbndbpubph wnkupny
Eydhun) hwpwpbpnipjudp: Zuuwnwndl) b, np ghwunbpbndbpitphg dkyp CuBro—h dbkpwinjuyght
[nonyph  wqpbgnipjudp  hhpunpkt  bupupynd £ Gphuwlh  pkhhgpiwh wowewghtyng
huwdwywwnwupiwb phuopuhd bt ipw Ypljuwh ypnwnnwnpny hgnubpdwt wpgquuhp:

CHUHTE3 BUCPOCPOHUOIIPOMU3BOJHBIX INTMOKCUMA
U3 ((2,3-BUC(TUIPOKCUAMUHO)BYTAH-1,4-
JTUWIT)BUC(TPUPEHUIIPOCOOHUMN) IUNOIUTA
IO/, JEMCTBUEM Cu(II) MOHOB
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Haiizeno, uro 1,4-6uc(rpudenundochonwnii)oyra-1,3-guenpuxmopus (1), a Tax-
Ke AUMOANT IeTKO B3aMMOJEHCTBYIOT C ABYMOJIBHBIM KOJHYEeCTBOM T'HMAPOKCHIAMHU-
Ha ¢ 06pa3oBaHUEM COOTBETCTByIOmUX 6uchocHOHMEBBIX coel ¢ 2,3-6uCTUAPOKCHA-
MUHO-1,4-6GyTHIEHOBBIM OOIIMM PaZUKaJIOM B BHJZEe CMECH JABYX AHACTEPEOMEPOB C
curHanamu B IMP cunexrpe 3'P mpu 30.67 (2) u 31.78 m.x. (3) B 9KBUMOJIBHOM COOT-
HouleHuU C obmuM BbIXOZoM [175%. YcraHoBieHO, uTO Auacrepeomep (3) mof,
IelicTBueM MeTaHOIbHOTO pacTBopa CuBr2 merxo o6pasyer cmecs ((2,3-6uc(rumpox-
cuuMuHO)-1,4-gunn)6uc(rpudenmidochonnit)) zuitoguaa 1 IPosyKTa ero ABOMHOM
IIPOTOTPOIIHOMH M30MepPH3aAIUH.
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