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s~l7Jq + + % THF(2 mL)41 lo, lo-dimethykuldllwle

(0.5 g, 2.2 mrnol% ++ cannula+ 01+-++ .7}=}1
ZA\7Jrjxj~ -~~i=+.~..l:-~=~+ 5% HX)4 +$!-

QY(5 mL& 7F}4 +71 + &W~ + * W

(5 m)-% 34 W3}9+, NaHCO, $~-! (5 ml.)q

+i3%(5 rnLF- t$14+~-i%7}~ ë+1 Wl%k T

MgSO#Z- 7j25~\12 -$u]S <~~ w++ ~]17j++= 4}

q ì~-% 20% EtOAc/Hex- 27] ~- flash chroma-

tography+l xi ~î~ ~ë~ 8 337 mg(~G) ~%+. mp

119--12(YC ëH NMR(CDCl,) ~7.!?2(dd, J=7.5 Hz, ArH),

7.72(dd, J=8.() Hz, 1 H, AH), 7.42-í7.2O(m,8 H, ArH).

4.78(s, 1 H, OH), 2.72(dd, J=15.2 Hz, 1 H, PCHHC), 2.50

(old, J=14.5 Hz, PCHHC). I.&)(S,3 H, CCH,), 1.35(d.

J=8.5 Hz, PCHj). 0.1tl(broad, 3 H, BHJ: ~ípNMR(CDW

&l.56(d, J=46.3 HZL IR(KBr) 3515, 3048, 2967, 2930,

2265, 1478, 1319, 1128.1131, 1045.977,753,637 cm-í; 7]

S+ HPLC(~ 10flnfi. 10% ~~exaw tR 11.86,

15.56 rnin.)+j +W ~.+ 98% =% ~*&}.

(S)-P-[2-(10,10-Dimethyl )anthmnyl-2-hydroxyethyl]-

P-methyl-kethylphenylphospbine borrme(2b). 3!.&

=J Zz}q--g 1~ $]s1 2aq 4!+’ w Q.= Wwl 7J

T IM ì-Y~ 10% EtOAcfHe= Z!7]q tlash chro-

matography~l ~~ p~í~ ?.~~ ~ 304 mg(75[h) ~ % ~,

mp 126- 128îC; ëH-NMR(CDCI,) ?r7,63(dd. J=7.2

Hz. 1 H, ArH), 7.62-7.53(m, 3 H, P@, 7.51-7.43 (rm

I m ArH), 7.35-7.21(m, 4 H. ArH), 7.15-7.10(s, 2 H,

ATH), ë7.0l-6.95 (m, 1 H, ArHL 4.80(s, I H, OH),

2.78(dd, J=15.3 Hz, PCHHC), 2.49(dd, J=15.1 .Hz,

PCHHC), 2.40(s, 3 H, ArcH,), 1.65(s, 3 H, CCH~:L

1.64(s, 3 H, CCHS), 1.43(d, J=9.4 Hz, PCHjj, 0.17

(broad, 3 H, BHS.);3’P-YMR(CDCL) 83.84(d, J=56.4 I-M

IR(KBr) 3514,3057,2951,2914, 2375,2319, 1476,442,

1385, 1296, 1131, 1043.1038,978,755,641 cm ë; ~]%~

HPLC(~~ 10 mL/min, 15% lPAlhexane, t, 14.52,

18.54 min.pll+ *XJ<l 3+ 95% ee Y-%+.

(S)-P-[2-(lO,lO-Dimethyl)anthronyl-2-hydmxyetiyl]-

P-methyl-2,6dinmtbylphenyphospbine hwancfk). =

&q qq$+ ì1& $]s 2r@} 74+ qa Q_?- q-g+ 7J

~ qw ~s 20% EtOAc/He& @7~l} flash chm

matography+l ~~ ì-!í~~~~s 347 mg(80%) S% ~.

mp 171-174T; ‘H NMR(CDCIJ 87.82(dd, J=7.5

Hz, 1 H, ArH), 7.40-í7.14(11I. 4 H, ArH), 7.2(t, 1 H,

ArH), 6.9(t, J=7.6 Hz, ArH), 6.4(m, 2 H, ArH). 4.41

(S,1H, OH). 3.72(s. 6 H, 20CH3), 2.85(dd. J=15

Hz, PCHHC), 2.54(dd, J=15.3 Hz. PCHHC), 1,63(m,

3 H, CCH,), 1.55(s, 3 H. CCH,), 1.35(broad, 3 H, J3H,);

ìP NMR(CDCIJ 62.53 (d, J=52.1 Hz): lR(íKBr) 3495,

3067,3028,2943,2839, 2411,2361, 1582, 1466, 1423,

1288, 1184, 1103, 984, 945, 756, 590 cm-í: 71 ~

HPLC(+-+ 10 mL/rnin,20% EWhexane, t, I 3.75,

16.25 min.~l~j ~xj~ ~~ 98% e= ~%q.

(J?j-B(2-Methylene-10,lOdimethylanthmnyl)-P-me-

thylphenylphospbine borage. ~}~% 2a(375 mg,

I.0mmolp} Wj (10mL)í2+*= 7]=4a
25 mL W=OT I@ @#~ bipyridin~ z}%} ~

~ -78îC= -@l ~}~~j n-BuLi(O.625 mL 1.6M in

hexane, 1.1 equiv.~ ~j~d~l 7}++ %1 ~%W ~

%+31.71q@?7}q 7}5}= 10 & q x; q +%í+. 61

~L&~-ë?+1 THF(2 ti)+l ~í?? 4-biphenylcarbonyl

chloride(O.28 g, 1.1 mmol)~ carmtrlaa ë1g~}q

7W + xl <~ ++FZ =9-í1% Xlfi W&+. +V3Q4X1

~1 CH2C145 nr@- % F ?($ nti~ 7}@-+ +-71 ~

~ +++5}2 + * CH,C1,(2 W,= 3X +@++

~-}~~. MgSO= ~=]?í]z, silica ge= ~]ql

as columtl-Q-= +W + +2-î1% ëa-% ë+1++4 %!

-~ .:~x O+~ XYZO EtOAc/Hex= ~~71~~ flash

chromatography+l~] ~~>$Q] ~]]% 302 mg(85%) ~

2+. nlp 126-129°C; lH NMR(CDC13) 87.7 -7.6(m,

4 H. ArH), 7.5(d, J=7 Hz, 1 H, ArH), 7.2-7. 12(m, 4 H,

ArH), 7.l(t, J=7 Hz, 1 H, ArH), 6.90(t, J=7 Hz, 1 H,

ArH), 6.10(d. J=2.1 Hz, 1 H, PCH=C), 1.61 (s, 3 H,

CCH.,), 1.54(d, J=9.5 Hz, 3, H, PCH3), 1.52(s, 3 H,

CCH3), 0.89(bro~d, 3 H, BH,):” P NMR(CDC%) 86.39

(d, J=49.3 Hz); IR(KBr) 3062,2979,2953,2386. 2333,

2249, ]589, 1465, 1405.13651294, 1109, 106], 912,

767, 710, 692 cm ].

(l?)-P-(2-Methylene- 10,10-dimethylantb renyl)-P-me-

thyl-hnethylphenylpkphine borage. S}=&-& 2b

Q ++ 3aq 2+ W&2. Qí- wz T l-+ %3z

1()í%EtOAc/HexU @71a tlash chromatogtaphy$

~] ~~í~+ zx]]% 278 n]g(75%) %9+. mp 108-

109îc; ëH NMR(CDC13) i57.70-7.50(m, 4 H, ArH),

7.32 -7.15 (m, 81-1, AH), 6.ll(d. J=9.5 HY., I H,

PCH=C), 2.5í2(s, 3 H, ArCH3), 1.75(s, 3 H, CCH3),
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1.53(s. 3H, CCHJ, 1.46(d, J=l OHz, PCH3), 0.9~

(broad, 3H, BH2x 31P NMR(CDCI]) &L61(d, J=

47.3 Hz:); IR(IU3r) 3057.2965,2958,2386, 2331,2249,

1586, 1469.1362, 1297.1149, 1106,977,761,749,57í2

cm-îí.

(R)-F(2-Methylene-l 0,10-dimethykmthrenyl)-P-me-

thyI-2,6dJmethylphenylphosphine homne(3c). ~q

%- 2= $]$] 3X+- 4+. w@j-í2S2.q&AJ ~ + ~kí+

ìj+ 10% EtOAc/Hex~ ?17fi~ flash ChrornatOgm-

pl-wí11~i ì4ë4q 3:+ s 212 mg(55%) 9.%+. mp

168- 169CC; ëH NMR(CI)CI,) i57.75(dd, J=7.5 Hz, I

H, ArH). 7.63(cld. J=7.5 Hz, ArH), 7.59(dd, 1 H.

AIH), 7.12-7.05(m, 4 H, ArH), 7,()(4 1H. ArH). 6.73

([, 1 H, ArH), 6.32(m, 2 H, ArH). 6. 13(cI, J=4.5

Hz, 1H, PCH=C), 3.82(s. 6 H, OCH,), 1.63(s. 3 H,

CCH3), 1.6 I(s. 3 H. CCH,), 1.27(broad, 3 H, BH,);

‘ P NMR(CDCQ 62.49(d, J=25. 1HJ1 IR(KBT) 3065,

3029, 2987, 2983, 2943, 2846, 1(X)2, 1569, 1467,

1245, 927, 784, 715, 573 cn~-í.

IWk 1. Enantioselectiw deproionwion of’phosphine boranes
(1) md csterilication-ehminat.irmof phosphEneboranc alco-
hok(2)

1 2 3 4

~ .THF,3L-7K(a) i) wc-BuLi. 78T C. 4-6. ii) ~

(b) i) 1]-BuLi. Et20, -7&C, 1(1rein, hipyridine, ii) ~~~,
— —

THE 10min. iii) m 3-4h

Compound(2) Comparnd@)
Substrate

(1;1
Ar yiel~ cc” Yiel& mp

% % C7C ìc
a C,H:. 90 98 gf 126-129

b 2-(cHj)c(,H4 75 95 75 108-109
c 2,6-( cki:[))~6H3 80 98 55 167-168

ìlsokitedyie[d.ìAfter recrystallization

7Mk 2. A~id-catalymddehydration of phosphine borane alco-
hols (2)

!H3

11;3

8

H/

b

#

ë1
Arí~ ‘

f H+, CHC13.3h, rt P--- -
H3C Y - H20

AFí~

xi cIi3 : I

2 3

Compound(3)
Compound(2) .~T

Yiekf %

a C,,tlj 40

b 2-(CH3)C6H: 45
c 2,6-(CH}QC,,H, 25

%olatcd yield
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