
OPTICALLY ACTIVE PHOSPHINE OXIDES 

SYNTHESIS AND ABSOLUTE CONt’lGL~KATlON OF 
(MEENTHOXYC‘AKIWNYLMETHYL) PHENYLVINYL PHOSPHINE OXIDE 

Hcsidcs being 21 class of compounds which has 
occupied 3 central position in the stud! or organ- 
ophosphorus reaction mechanisms and stcrco- 
chcmlstr!. the optically act~vc phosphmc oxides arc 
also of some importance from the standpoint of 
s) nthctic organophosphorus chcmlstry. Prcscntly. this 
nnportancc lies solclq in the observation that the 
opticall) active phosphinc o\~dcs arc prow to undergo 
;I stcrcospccifc rcductmn’ and can thercforc provide 
oplically active phosphincs. Surprismgly. other stn- 
thctic tra~~sformatlons of opt~callv acti\c phosphlnc 
osidcs have not rccclvcd attcntioneThis may bc due to 
rhc fact. that opttcall> active phosphme oxides 
bcarmg carbon functionalitics arc rare and rather 
difficult to obtain.’ Hcncc. the development of :I 
rcliablc synthesis for doubly functionalizcd cnantio- 
mcrlc phosphmc oxide sccmcd to us highI> dcslrablc. 
In this paper UC report the prcparatwn of the first 
rcprcscntativc of this class of compounds and the 
;wcssmcnt of its absolute configuratwn by means of 
chcmlcal corrclatlon. 
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‘l‘hc acttvating clrccts ofthc phosphoryl group allow 
man\ \knthctIc transformations of the adjacent 

functionalws. .4 v~n)I function acti\atcd b) the 
phosphoryl group IS knwn IO bc susccptiblc to 
conj ugatc additioa3- cycloadditlon.’ addi- 
tion-alkylation.’ etch Also. cnhanccd nuclcophilic 
reactivity ofthc r-phosphorjlated carbanions is amply 
c\;idcnccd.q In our opimon. the combmation of thcsc 
two functions in one molcculc. such as I. has 
warranted the crcatlon of a species of cxtrcmcly high 
synthetic mancuvcrabilit!. and. particularly attractive. 
\vhilst optlcally active at phosphorus. To obtain 
phosphinc oxldc 1 the reaction scqucncc shown in 
Schcmc I was followed. 

Trcatmcnt of phcnylphosphonous dlchloridc 2 wth 
hulanol~ammcH and subscquentlj with vinyl- 
magnesium bromide’ resulted m the formation of 
butyl phcnylvinylphosphonitc4 m MS”,, overall yield. 
Phosphinitc 4 \+as further rcactcd wth both methyl 
bromoacetate Sa and wth mcnthyl bromoacetate Sb. 

OBU 
I'll - I' < 

6 Mg", 

3 (‘I 





OptIcally active phosphinc oxldcs 2355 

bromoacetate 5~ (29.75g. 0.194mol) at such a rate as to (lit.“’ -23. MeOH):“PNMR (MeOH,: 6 = 383ppm (lit.‘” 
maintain the reaction temperature in the range of IO@ 105°C. 37.5 ppm. CD,,OD,. 
After the addition was complete. the reaction mixture was 
kept at this tcmperaturc for an additional 0.5h. Small 

AcI,now/edgonn,r This work was supported by the Polish 

portions of this mixture were distilled in LUCUO and gave la 
Academy of Sciences: Research ProJcct MR-I. 12.2.3. 

(19.9g. 46.2”,6). B.p. = 14C-3”C,‘O.I mmHg: “P NMR- 

(3yC!_I): ii = 22.39ppm: ‘H NMR (CDCI,): 3.24ppm (d. 
-J,,, = l6H7, CH,), 3.63ppm (s, 3H. OCH,). 

5.916.9ppm (m. 3H. CH=CH2), 7.25. 8.0ppm (m. 5H. REFERENC‘LS 
C,H,). [Found: C 59.0: H 6.00: P 12.99: Calc. for 
C, , H, 10.sP (224.19,. C 58.93: H 5.84; P 13.21.; ’ K. Naumann, G. Zon and K. M~slow. .I ,I,,,. C‘/,rnr. Sr~c. 91, 

( - )-( Mc~r~r/~o.~~~~~~rht~~~~/m~f/~~/)p/~m~/crr~~~/phosplline oxidr 7012 (1969): K. L. Marsi. J. Org. C‘her,, 39, 265 (lY741. 

lb. Butyl phenylvinylphosphonite 4 (52 g. 0.25mol) was ‘For some monofunctionalizcd opticallv actnc phosphlnc 

reacted with (- )-menthyl bromoacetate Sb ([z],,, = oxides see: u A. W. Herriott and K. Mislow. Trrrcrhrdrot, 

- 72.63.neat: [z](“.q = -61.72.CHCI,;69.3g0.25mol)inthe Lrrrers 3013 (IY68): h 0. Korpmn. R. A. Lewis. J. Chlckos 

manner described above. Volatile by-products (BuBr) were and K. Mislow. J. Am. C/rem. Sot,. 90, 4842 I 1968,. 

removed on a rotary evaporator under vacuum and the ?Scc for example: L. E. Rowley and J. M. Swan. 4,r.\f. J. 

residual oily mixture was allowed to stand for crystallization c‘htvt~. 27, 801 (1974): A. J. Kirby and S. G. Warren. The 

at room temperature. The white precipitate was filtered off. Orgamc Chemistry of Phosphorus. Elscvicr. Amsterdam 

washed with cold benrcne and dried in a dessicator. The 1967, p. 220. 

crystalline lb thus obtained (36g. 30”,) was of suRic,ently ‘R. Bodalski. T. J. Michalski and J. Monkicw,c/. III press. 

high purity for further USC. Rccrystallizatton from benzene ‘T. H. Chan and L. T. L. Wong. Ccrn. J. Chr. 49.530 (I 971): 

&es an analytically pure sample of lb. M.p. 152°C; [x]~~~ D. L. Morris and K. 1). Berlin. P/~o.~phor~n 4, 6Y ( 1074): S. 

= -87.2 (c.6.4.CHCI,,: “P NMR (CHCI,): (i = 22.1 ppm. D. Darling and N. Subramaman. T~~ru/wt/ro~~ Lcrrcw 3279 

(C,H,): ri= 19.0ppm;diH NMR (CDCI,,: 0.55 l.Oppni-(m. (1975). - 

9H. 3 x CH,a). 1.0.2.05ppm (m.9H. menthyl,. 3.25ppm (d. “E. Zbirdl. S.wrhesis 775 (lY74): I). (3. Smnh and D J. H. 

ZH’I,u = 16H~ P-CH,), 4.68ppm (m. IH, OCH) 5.9 -6.9 Smith, Terrtrkrrlro~t Lefrrrs 1249 ( 1973 I: S. R. Postlc and G. 

ppm (m. 3H, CH=CH,) 7.35-8.0 (m, 5H, C,H,). [Found: C H. Whitham. J. C/UWI. Sot.. Per!inr I 2084 (I 977). 

68.59. H 8.24, P 8.77. Calc. forC,,,H,,O,P(348.42)C68.94: H ‘M. Cosscntini. B. Deschamps. N. T. Anh and J. Scydcn- 

8.39: P 8.89.1 Penne. 7i~rrohr~roa 33, 409 (1977): B. Dcxchamp and J. 
( - )-E~/~~/(Menrho.~~~ccrrhofi~/m~r~~/)p/~~~~~/p/i~~.sp/~i~~~ Seyden-Pcnnc. Ibid. 33.413 (lY77,: J. M. McIntosh and R. 

oxide (6). Low pressure hydrogenation of lb (2.5g. 0.007mol) A. Sicler. C‘LUI. J. C‘/IO~I. 56. 226 ( lY78, and rcfercnccs cited 

in methanol (25mL) with Pd!CaCO, as a catalyst was carried therein. 

out at room temperature for 2Omm. (hydrogen uptake “M. J. Kabachnik, E. N. Cvctkov and C.-Y. Chang. D&l. 
I61 mL). Removal of McOH and the catalyst gave crystalhnc AN. SSSR, 131. 1334 (1960,: Chm. Ah.\. 54. 20845 11960,. 
6 (2.2g 88”,,. M.p. 92-3°C: [x],~, = -50.7 (c. 4.85. ‘M. J. Kabachnik. C.-Y Chang and E. N. Cvctkov. %I,. 

CHCI,): “P NMR (CHCI,): ~5 = 36ppm: ‘H NMR Ohshcl,. Khrrn. 32, 3351 ( 1962,. 

(CDCI,J: 0.55 -2.45ppm (m. 23H); 3.16ppm (d. ZH. ‘J,,, “‘J. B. Cohen. J. Chew. SW. 99, 1061 (191 I ,. 

= l5H7, P--CH?-CO) 4.68ppm (m, IH. OCH) ’ 'R. .X4. Davidson and G. L. KCII~OII. J. Org. C‘hrm. 42. 1030 

7.35-7.95ppm (m, 5H. C,H,). ;Found: C 68.21: H 8.36: P (1977,. 

8.50. Calc. for C,,H,,O,P (350.44, C 68.55: H 8.92: P 8.84. I “D. B. Denney.A. K. Tsolisand K. Mislow. J. .Am. Chrm. SCM. 

( - )-Efh~/mcrh~/phcn~~/p/~~.~p/~i~~~ o.vidr (7). A mixture of 6 86, 4486 (lY64,. 
(1.05e. 0.003mol1. DMSO (5mL,. H,O (0.05~. 0.003mol) “T. Morita. Y. Okamoto and H. Sakurdi. J. C‘hrm. Sot,. 

and CiCl (0.25g. &006mol) was &&cd for lib. IOmL ol Chem. Commu~r 874 ( 1978). 

saturated. NaCl solution was added after cooling and the “A E Grccnc A. Cru7 and P. Crabbc. 7>rrdrrt/rrm /.r/rw.\ 

resulted mixture was cxtractcd several times with CHCI,. The Z;O; (1976,. ’ 
extracts were combmcd, dried (MgSOI, and the solvent “A. P. Krapcho. J. F. Wcunastcr. J. M Eldcldgc. F. G. E. 

evaporated. Purification of crude material by column Jahngen. Jr.. A. J. Lovcy and W. P. Stcphcns. J. Org. (‘hwr. 

chromatography (benzene-accton-methanol2: 1: I ) provided 43, 138 (1978,. 
7 (0.3g. 60”;). M.p. 46. 48°C (ht.“’ 50.-52°C): [I],,,, lhM. Mikohdjczyk. J. Omelaircruk and W. Pcrl,kowska. 
zz- 28.3 (c. 3.44, CHCI,,: :x:<~~ = - 23.1 (c. 6.13. MeOH I 7etrtrllc~d,r),l 35, I53 1 ( I Y79 ,. 


