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Reactions of t-Butylphosphine-borane with Various Electrofiles and

Synthesis of Optically Active t-Butylmethylphosphine-borane
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Bp 31032 076 mmHgO 'H NMRJ 300.4 MHz, C¢Dg0
5 =093 d, 3Jyp =152 Hz, 9HO 1041 br g, Jyg = 1015
Hz, 3HO 3931 dm, Jyp = 352.7 Hz, 2H[@ 3C NMRJ 754
MHz, C¢Dg08 =25.20 d, Jep = 34.7 HzO, 27.83 d,
2Jep=3.1 HzmM 3P NMRO 121.5 MHz, 'H decoupled,
CeDs® =0 11.91 br q, Jpg =352 Hz[[ IR] KBr Plate[]
2961, 2396, 1461 cmi) HRMS EI m/z 103.0845. Calcd for
C4H;BRJ M*[0 H[J103.0848.

2.2 0001000000
gbobobobooooe-oboobobooobon
Obbz2b00000000000000

2.2.1 t-00oooOO0oO0OO0O00O0bO0O0 2a

BH,

>

Me

000 1039190 37.7mmol 00 THFAI 120mLOO O
00780 0000000000000000 n-BuLi
26ml0 150M 000000039mmol00000000
00000000001000000000000000
588¢] 414mmol00 000000000000 0780
001000000000000000000000
IM HCIOOOOOOOOOOOOOO0O0000000
0000000000000000300000000
0000000000000000000000000
0000000000000000000000000
000000000000000 +000000000
000000 378g0000000000000000
08%00000

Mp 33037 00 bp 900 91 0/15 mmHgo 'H NMR
0 3004 MHz, CDCl;(8 = 0491 br q, Jyg =986 Hz, 3HT]
1210 d, 3Jyp = 14.7 Hz, 9HO 1.33] dd, 2J4p = 10.7 Hz,
J=60 Hz, 3HO 441 dm, Jup = 354.8 Hz, 1H 13C
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NMRD 754 MHz, CDCly(B = 2.0 d, Jop = 348 Hz[J 26.0

0d, Jeop=34 Hz[ 2623 d, 2Jep = 3.0[0 3P NMRJ 1215

MHz, 'H decoupled, CDCI;[® =0 1210 br q, Jpg =514
Hz [ IR0 KBrJ2970, 2380, 1463 cmg HRMS ElI m/z
117.1009. Calcd for CsHsBR1 M*[0 H[0117.1005.

2.2.2 0000 ¢OOOOOOOODOOOODO 2b

-

’}E_\/\

0000000000 100000000 n-0000
000000 200000000000 2mmolO000
0000000000000000000000000
000000 6%0000000000000

'H NMRJ 300.4 MHz, CDCI3[5 = 0471 br q, Jug =
987 Hz, 3HO 0940 t, J = 68 Hz, 3HO 1270 d, 3Jp = 14.1
Hz, 9HO 13401600 m, 4HO 1580 1.900 m, 2HO 4.23
0 dm, Jyp = 3505 Hz, 1H D *C NMRJ 754 MHz, CDCl,0]
& =137, 1740 d, Jep =31 Hz[ 2420 d, 3Jgp = 125 Hz[]
2640 d, Jep =354 Hz[ 2661 d, 2Jep =19 Hz[ 27.20 d
3Jep = 1.9 Hz [ 3P NMRJ 1215 MHz, 'H decoupled,
CDCl;[5 = 2340 br q, Jpg = 48.6 Hz[D IR] KBr2958,
2383, 1465 cmi] HRMS EI m/z 146.1201. Calcd for
CgHioF] M*0 BH, (11461224,

2.2.3 t-0gnoooooooboboooobooon 2c

BH,

>

gooobooboooboi1b00booooo -0b000
000000Db0Ob0 200000000000 2mmol
ggoboooobooobbooobboooobooag
Jooobooooo 74%00b0oboooboooon

IH NMRJ 3004 MHz, CgDg[® =0.93] d, 3J4p = 9.3 Hz,
9HO 0961 t, J=6.8 Hz, 3HO 110171 m, 29HO 392
O dm, Jyp = 3464 Hz, 1H] 3C NMRJ 754 MHz, C¢Dg
0 = 144, 1770 d, Jop =310 Hz[ 231, 252, 26.1, 26.6] d,
2Jep =19 Hz[J 296, 29.86, 29.94, 30.10, 30.17, 30.20, 31.2,
31.3, 3240 3P NMRJ 1215 MHz, H decoupled, C4Dg[B
=227023.81 mJ IR] KBr12933, 2853, 2384, 1464 cm'lg
HRMS El m/z 286.2826. Calcd for CigH3A1 M*0 BH;0O
286.2790.




2.2.4 DO0OO0Oe¢OODOOOOOOOOODOO 2d

0000000000 10000000000000
0000002a00000000000 2mmol000
0000000000000000000000000
000000 6% 0000000000000

IH NMRJ 3004 MHz, CDCl;[5 = 0500 br q, Jyg = 982
Hz, 3HO 1240 d, 3J4p = 9.6 Hz, 9HO 290331 m, 2HL]
4731 dm, Jup = 357.3 Hz, 1H@ 3C NMRD 754 MHz,
CDCI; (B =2597d, Jep = 28.6 Hz[] 26.81 d, 2Jep = 1.9
Hz [ 3100 d, 2Jgp = 31.0 Hz[J 127.00 d, J = 25 Hz[] 1288
0d, J=25 Hz[ 12941 d, J=44 Hz[] 13020 d, J =44
Hz @ 3P NMRJ 1215 MHz, 'H decoupled, CDCl;[®
=31.70 br q, Jog =559 Hz ([ IR] KBr3030, 2956, 2389,
1457, 1368 cm''0 HRMS EI m/z 194.1402. Calcd for
Ci11H;0BR] M*[1194.1396.

2.2.5 1, 2-00D0 000000 ¢-00000O0000O0
Oo00oO0o000 2ed2f

HyB—R
H

gobooooboobi100bo0o0ono e, 2-00000
gdbooobuoobuoobuoob 2ebbobob
goO0Osmmol 000000000 ODOOOOODOODO
goooooOoobobooobboooboooboooon
02e034%000002f032% 000000000

0000 2edMp 136.00 137.000 *H NMRO 300.4
MHz, CDCI;[5 = 0441 br q, Jug = 110.7 Hz, 6H[] 1.32
0d, 3Jup =144 Hz, 18H 3.190 3361 m, 4HO 4327 dm,
Jup = 3574 Hz, 2H[ 7.110 720 m, 4H[J ¥C NMRJ 754
MHz, CDCl;[B =226 d, Jop = 26.7 Hz[J 2610 d, 2Jep =
1.9 Hz[O 27.51 d, 2Jep =31.0 Hz[O 127.40 127.60 m[J
130.40 130.50 m[J 133.30 133.91 m[1] 3P NMRO 1215
MHz, 'H decoupled, CDCI;[® =31.00 33.00 mJ IR
0 KBr{3030, 2954, 2867, 2386, 1461, 1367 cm™ ] HRMS EI
m/z 304.1850. Calcd for CigH,sB,P] M*0 6 H304.1852.

2¢e ] XOOOODOOQDspace group C2/d] 015007 a
=1743071 411, b =14.0451 2[00, ¢=18093] 2[J, B =
107741107, V= 42181 1113 Z =8, D = 0976 g/cm] F

t+t0000000000000000000000000000000 +000000000000000000000000 15 @———

0 0000=13600p0 CuKaO=17.66 cm™gAd CuKalO

=1.54178 00 3997 reflections measured, 3251 observed
00 >10000[J 07 182 variablesgg R =0.091, Rw =
0.146, GOF = 1.62.

0000 2f0gMp 130.80133.20 0 *H NMRJ 3004
MHz, CDCl;[5 = 045] br q, Jug = 104.2 Hz, 6 H[] 1.32] d,
3Jup = 14.4 Hz, 18H0O 2820 2931 m, 2H[ 3460 357 m,
2H0O 4310 dm, Jyp = 3480 Hz, 2H[ 7.190 7231 s, 4H[
3¢ NMRJ 754 MHz, CDCl;[5 = 2291 d, Jep = 27.3 Hz[J
26.81 d, 2Jep =19 Hz[ 27.70 d, 2Jep =310 Hz[ 127,60
127.83 m0O 131.40 131.530 m[J 132.10 132.30 m @ 3P
NMRJ 1215 MHz, H decoupled, CDCl;[(3 = 29.000 30.8

O m IR0 KBr3030, 2961, 2384, 1463, 1368 cm’g
HRMS El m/z 306.1969. Calcd for CigH3,B,P{1 M*J 4HO
306.2008.

2.2.6 D00 0DOOob0OOOe-000DOOO0OOOOO
oo 2i

BH; O

'>_E\)Lo/\

goodoooooobo l1obo0oooooooooa
J0000d000d 200000000000 2mmol O
gd0dod0oooodooooooooooooan
oo 4w ooooooooooo

IH NMRJ 3004 MHz, CDCI3[B =051 br q, Jug =
100.1 Hz, 3H[O 1.2591 d, 3JHP =152 Hz, 9HO 1300t J =
70 Hz, 3HO 260291 m, 2HO 4201 q, J=7.0 Hz, 2HQ
4791 dm, Jyp =369.1 Hz, 1HD 8C NMRJ 75.4 MHz,
CDCl, (5 =140, 2581 d, Jep =261 Hz[] 2651 d, 2Jep =
19 Hz[O 27.10 d, 2Jcp =329 Hz[ 167.71 d, 2Jcp =50
Hz[ 3P NMRJ 1215 MHz, 'H decoupled, CDCI;[® =
1950 21.00 m[O IRD KBrJ2963, 2870, 2391, 1733, 1464,
1368, 1283 cmlg HRMS El m/z 189.1228. Calcd for
CgHyoBO,F M+ H[1189.1216.

2.2.7 D0 oobOobOd -0 o0ooono
oo0o0O 2p0oooooooog

gboobooobooboilrgoobooobobobon



oobooobooobOo2e0bboobobooon
2mmol 00 000000000000 0O000DO0O000O
gooooooooooo nvswodoooooooo
goo

H NMRO 3004 MHz, CDCI;[3 =050 br ¢, Jyg =
90.0 Hz, 6HO 0.7400.78 m, 6HO 080099 m, 2HQ
0.880 0941 m, 12H[ 0920 1141 m, 4H[ 1251 d, 3Jyp =
152 Hz, 18H0O 13000 1521 m, 4H[O 16401731 m, 4H[
18301981 m, 2HO 1980 2.0 m, 2HO 2,630 2951 m,
4HO 4720 m, 2HO 477 dm, Jyp = 3686 Hz, 2Hm 1°C
NMRJ 754 MHz, CDCIl;d =16.0, 16.1, 20.7, 219, 23.14,
23.16, 26.0] d, Jop = 26.7 Hz[J 2650 26,61 mO 27.10 d, Jcp
=323 Hz[ 31303141 mQJ 34.0, 4050 40.61 mQJ 46.700
46.81 mO 76.1, 76.2, 167.20 167.40 m@ 3P NMROJ 1215
MHz, 'H decoupled, CDCI;[® =18.8020.41 m@ IR
0 KBr{2956, 2870, 2393, 1725, 1462, 1370, 1288 cm;
HRMS EI m/z 299.2308. Calcd for CigH33BO,F0] M* HOJ
299.2312.

2.2.8 DO00moooome0O00@oooDm
oooo2kKdoooooooooo

>

gogboboooobobooi1iobobooobobobooooo
oobooobooobOo2e0bboobobooon
2mmol 00 000000000000 0O0D00DO0O000O
goooooooooooernouooooooono
goo

Mp 1100 112 00 *H NMRJ 300.4 MHz, CDCI;[B =
053] br q, Jyg =96.2 Hz, 6 HO 0.86[1 0.871 m, 6HL] 0.88
Om, 6H0 0907 6HO 1.0201.1372HY 1.210 1.30 m,
18H[J 12000 1400 m, 2H[ 16600 1.731 m, 2H[J 1.7000 1.83
Om,2H0 1.8601 2031 m, 2HO 2300 2451 m, 2HO 2.680
3181 m, 4HO 4.76] dm, Jyp = 3688 Hz, 2H[ 4.8400 497
O m, 2H@ 3C NMRJ 754 MHz, CDCI;[® =1350 138
O m0O 188, 196, 255, 256, 27.1, 272, 279, 2951 d, Jep =
28.6 Hz[] 36.40036.60 m0O 44.8, 47.9, 48,600 48.91 m[J
82.10 82.2]0 m[J 168.00 168.10 m(d 3'P NMRJ 121.5 MHz,
'H decoupled, CDCI;[® =19.9020.5] m@ IRJ KBrQO
2956, 2880, 2394, 2360, 1726, 1474, 1391, 1369, 1284 cm™[]
HRMS El m/z 284.1915. Calcd for CigH,00,P1 M*[J BH;[
284.1905.
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2.3 OJ0OO01000000
oboooobooboos-o0oboboboboonbooo
oooom2n@mOo00o0ooobboobooo

2.3.1 t+-0000000C0000DODODOOOOd 2hO

0obobooooboobooog 260mdg! 6 mmold0
00 THFOOO3OODOOO4mLODO THFEOOO
Og2smLO02000000000000000000¢0
000000D0O0obOoooOoogn 960mgt 6 mmolOO
goopoz2000000000000000O0O 208mg
O2mmolOJ0 000 100000000000 0000
goooTLCcodooooo 1obbbbooooooo
dooooooooo M HCIODODOOoDOooooooo
gooooooooooooooooooooonOo 30
gooooobooooooooooooooooooo
gooooobbooooooooooooobobbo
jopooooooO/000dbobDODOo0oooDoOoOooog
goosemgbiooboongswdoogn

Mp 4404500 1H NMRJ 3004 MHz, C4Dg® = 1.34
0d, 3Jyp =135 Hz, 9H 6.850 7020 m, , 6 H 7.480 7.60
O m, 4HM B3C NMR 754 MHz, C¢Dg® =27.91 d, 2Jcp
=161 HzO 36,71 d, Jop =279 Hz[ 1277, 1295, 1339,
135.00 3P NMRJ 121.5 MHz, H decoupled, CgDg® =
132.87 s[@ IRD KBr3057, 2965, 2858, 1576, 1474 cm’Q
HRMS ElI m/z 306.0680. Calcd for CigHoPSJL1 M*0O
306.0664.

2.3.2 t-0D0OoO0oOoooobobOo0oooomoboon
gooomo2gd

My

ran®

gobooboooobi1oboobobo+b000n
ooooooooooOoOoooo2pn000COOOOO
oo02mmolJO000OCO00OODOOOOOODOO
gobboooboboooobooob 2wboooon
gbobooooobobobooboooboboboooboo



O0D0DO0OO0OONMROOOOOOOO0O0O0OOO
IR] KBr 2955, 2884, 1709, 1455, 1370 cm’n HRMS EI
454.3256. Calcd for CogHy;0,P4 M*0 BH30454.3312.

2.3.3 t-00MobooomoboboobOd 3ad

BH,

>

gogobbooobbilio0obbooobbooon
000000 2h00000000000 10mmol 00O
ggobobooobbuooobbuooobboooobo
ggogbobooobbooobbuooobboooono
092%00000

Mp 165.00 166.0 00 *H NMRJ 3004 MHz, CDCI;[B =
0451 br q, Jug =982 Hz, 3HO 1.167 d, 3J4p = 13.8 Hz,
9HO 1231 d, 2J4p =98 Hz, 6HI[M ¥C NMRJ 754 MHz,
CDCl3B =733 d, Jop =354 Hz[ 24T d, 2Jcp = 25 Hz[J
26.51 d, Jcp=35.3 HzM 3P NMRJ 121.5 MHz, 'H
decoupled, CDCI;d =20.97 br g, Jpg =64.4 Hz[@ IR
0 KBr{2971, 2869, 2369, 1474, 1366 cm™] HRMS EI m/z
131.1138. Calcd for CgHy;BAI M*0 HO131.1151.

2.3.4 DO0ODMD ¢-00DMOOOOODOOMM 3bO

>,

gobooboobo1o0o00booooo n-000n
goobo0oOg2h0D0000D000000 2mmolO OO
ggobobooobbuooobbuoobobboooobo
goooogossnooooonoooooogoo

'H NMRJ 3004 MHz, CDCl;[® =037 br g, Jyg = 96.6
Hz, 3HO 0931t J=72 Hz, 6H0 1167 d, 3J4p = 12.8 Hz,
9HO 130 1.1 m, 12HM B¥C NMRJ 754 MHz, CDCI;[d
=136, 2041 d, Jep =204 Hz[ 2487 d, 2Jep =124 Hz[
25.87d0 259, 2810 d, Jop =335 Hz[m 3P NMRJ 1215
MHz, 'H decoupled, CDCI;[(®d =30.3] br g, Jog = 69.3
Hz @ IRD KBr2957, 2378, 1464, 1365 cm’] HRMS EI
m/z 202.1837. Calcd for Cy,H,,A1 M*[0 BH;1202.1850.

2.3.5 t-000doDobo0ooOooobDooooooooao
[ 3clO

o

9—"'(-\/\/\/\/\/\/\)2

goooooobbboi1bboodooog n-0bnboo
Jooooodoo2pn0000D0OoOoooOog 2mmol
gooooOo0o0o0o0oooooooooobbooooo
0o0oooooboo 9ar%oobooooooooon

IH NMRJ 3004 MHz, CDCly[(® = 0.74] br q, Jyg = 114
Hz, 3HJ 0851 t, J=70 Hz, 6H 1170 d, 3Jp = 129 Hz,
9HO 12014 m, 44H0O 140 1.61 m, 8HM ¥C NMR
0 754 MHz, CDCI3[(d =141, 2067 d, Jop =310 Hz[J 22.7,
238, 25.7, 28.10 d, 2Jep = 32,9 Hz[ 29.00 29.91 mJ 31.600
31.81 mJ 3190 %P NMRJ 121.5 MHz, 'H decoupled,
CDCI3[5 =3031 m, Jog =69 Hz[@ IR] KBr2925, 2853,
2377, 1465, 1367 cm’'0 HRMS EI m/z 489.4970. Calcd for
CaHe,F1 M*0 BH4 [1482.4980.

2.3.6 t-000000DODODOODOOOOOOOOO3dO

o

A,

goobobooobbi100b0booobobooon
gooboo2h000b0ob00oo0ogonD 2mmolOOn
ggobbooobbuooobboobobboooboobo
goooog9vnoooooboooobogoo

Mp 147.20 1480 00 *H NMROJ 3004 MHz, CDCI;[B =
0597 br g, Jyg = 1044 Hz, 3HD 1120 d, 3Jpy = 135 Hz,
9HO 280310 m, 4HO 72073 m, 10H@ 3C NMR
0 754 MHz, CDCI;b =141 , 25710 dJ 2891 d, Jep =
2730 2981 d, Jop = 2800 126801 126.91 m[J 128.201 1283
O mQ 130.10 130.20 mO 133.00 133.10 m @ 3P NMR
0 1215 MHz, 'H decoupled, CDCl;[5 =33.10 3481 m
IRJ KBrJ3030, 2979, 2394, 1455, 1366 cm] HRMS EI
m/z 284.1837. Calcd for CgH,sBRJ] M*[1284.1865.

2.4 D000 t-00D00O0D0DOODOOOOOODDO

2.4.1 t-Joooooobooobooboobooobbobo
goboboo400b0oobooboo

4

t-0 0000000000000 m OO0 2a0236 mgd
2mmol00 THRO 2mLOO OO O780 0000000
000O0ooooo0n0 n-Buki 13mlO150M OOOCOO

t+t0000000000000000000000000000000 +000000000000000000000000 17 @———



O02mmol000000000000000000100
000000M+0000000000000 481mg
O22mmol00000000O0O0O0O0O0OO78000 1
000000000000000000000 1M HC
0000000000000000000000000
000000000 3000000000000000
0000000000000000000000000
0000000000000000000000000
0000000000000000000000000
00000000 +-00000000000000000
00000000000 42mg0000000000
000000000 67% 00000

IH NMRJ 3004 MHz, CDCl,[5 = 0561 br g, Jug = 85.0
Hz, 6HO 07400770 m, 6HO 08009 m, 2HO 0890
097 m, 12H0 0980 1170 m, 4HD 1210 1.33] m, 18 HLJ
14201490 m, 6H0 1460 1.561 m, 4HO 1650 1.770 m,
4HD 1860 2070 m, 4HO 4840 4971 m, 2H@ 3C NMR
0 754 MHz, CDClL[5 = 451 d, Jop = 348 Hz[ 470 d, Jep
=348 Hz[] 157, 159 207, 208, 21.9, 22,0, 22,9 23.1, 2540
2561 m[] 259, 26.1, 2861 d, Jep = 28.6 Hz[) 280 d, Jep =
286 Hz[ 31.40 3151 m0J 339, 340, 406, 408, 46.7, 47.0,
77.2, 77,4 171.3, 172.30 3P NMRJ 121.5 MHz, 'H
decoupled, CDCI,[B = 40.40 42.41 m @ IR] KBr2957,
2871, 2402, 2343, 1702, 1459, 1370 cml] HRMS EI m/z
299.2281. Calcd for CygHaBRI M*0 H299.2312,

2.4.2[M 1S0endo-2-0000000000ODO0O @ t-
obobobooboooouboooobo sgoooao
oooo

lBH:s (o]

>

Me O

t-000oooooobobbobobog 2ad3.76g0
31mmold0 THRI 8OmMLOO OO O780 000000
0000000000 n-BuLi 23mlO150M OOOO
oo0O0O3d4mmolDDO0OD0OODOOOOOOOOODOO
100000000M1SCBendo-2-0000000000
00 71d1383mmol00 0000000 0OODOCOOO780
d1l1g0oooooouooooooooooooon
IMHCIOOOOOOOoOOooOoOooooOoooooo
gobooooooboboo3oooboboooooo
gbooboooooboboboooooboboooboooo
gboboooooboboboobobooboboboooboo
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ggoboooboobooobbooobboooboa
goooobooooooo ¢-000o0oooooooo
ddooooobbobbbbouog ed49gbiobbog
gboooboobooooo nwooooo

Mp 500 6500 *H NMRJ 3004 MHz, CDCl;[d =0.60
O br q, Jug =886 Hz, 6HO 0871 3HO 0.8741 3HO 0.90
ge6eHJO0OI 6HO 100110 m,2HO 122001331 m, 18H
1220144 m, 4HO 147 d, 2Jp =96 Hz, 6HO 1.700
1861 m, 4HO 193002200 m, 2HO 5005110 m, 2HD
13C NMRJ 754 MHz, CDCl;[3 =451 d, Jep = 354 Hz[
133, 136, 1838, 19.6, 2551 m[] 27.1, 27.8, 279, 28.6]1 d, Jcp
=284 Hz[ 281 d, Jep =284 Hz[] 36.7, 36.8, 447, 448,
489, 492, 82.8, 833, 172.31 d, Jep = 70.0 Hz[ 17247 d, Jep
=695 Hz[ 3P NMRJ 1215 MHz, H decoupled, CDCl;0
0 =40.8043.00 m IR0 KBrJ2956, 2880, 2378, 1704,
1475, 1368 cm] HRMS El m/z 297.2155. Calcd for
CygH3; BRI M*0 H297.2155.

2.4.30 RpD 1SCendo-2-00000000000O0OO
0t-0000000000000000 5a09%de

o o

TS

2. 4.200000000000000000O00O
996d] 334mmolJ0 0000 6OmMLOOOOCOOOO
geob0oobObOOoOobObOOoOobDbOOoOobbOOoODO
gbos3gooooobobobobobobooooob
gbobooboobobobooboooboboboobo
gobooooooooocoooosad s%wdooon
gbooboooooboboboooooboboboooo
obooboob3bobobobobobOoDbOD ka0
YdullOoobooooooboboobooboooon
gobobooobooooobgo3a2wdoobooooon
0000000 9%%0MHWNMROODODOODOO

Mp 97.60 99.0 00 *H NMRJ 300.4 MHz, CDCI;[®
=060] br g, Jyg =900 Hz, 3HO 087 3H 0897 3H
0901 3HO 10101097 m, 1HO 1.287 d, 3Jyp = 144 Hz,
9HO 12701431 m, 2HO 141 d, 2J4p =98 Hz, 3H[
1690 1.861 m, 2H[ 1930 2010 m, 2HQ 2.330 2.501 m,
2H[ 5000 5091 m, 1H@ *C NMRJ 754 MHz, CDCl;0
8 =451 d, Jop =351 Hz[J 136, 188, 196, 2551 d, 2Jcp =
19 Hz[ 271, 27.8, 28.61 d, Jop = 28.6 Hz[J 36.8, 44.8, 480,
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Table 1.

Synthesis of Monosubstituted Derivatives of 1

yield
entry® electrophile product B
/%
1 CHJI +-BuCH,PH(BHS) (2a) 8s
2 n-CH,C t-Bu(n-C,Hy)PH(BHS;) (2b) 65
3 n-C14H29C1 f—BU(ﬂ-le’Ig_g)PH(BH 3) (2(2) 74
4 PhCH,CI t-Bu(PhCH,)PH(BH3) (2d) 61
i-BI{ H
s
. @m EI:P*BHS 34 (rac) (2e)
cl FoBH, 32(meso) (20)
tBu H
6  (+}-Men*OCOCI’  r-Bu(Men*OCO),PBH;(2g) 18°
7  PhSSPh t-Bu(PhS),P (2h) 13
8  CICH,COOC,Hs t-BuPH(BH;)CH,COOCHs (2i) 34
9 CICH,COOMen*®  #-BuPH(BH:)CH,COOMen* (2j) 75
10 CICH,COOBor** +-BuPH(BH;)CH,COOBor* (2k) 67

2 All the reactions were carried out according to Scheme 3. Men = menthyl. © Bor = bornyl.

“Isolated yield. © Crude product.
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Table 2. Synthesis of Disubstituted Derivatives of 1
entry” electrophile product e
| %°
1 CHal t-Bu(CHs),PBH3; (3a) 94
2 n-C4HoCl +-Bu(n-C4H,),PBH; (3b) 88
3 n-Cy4H2Cl t-Bu(n-Cy4Hzo),PBH; (3¢) 97
4 PhCH-Cl1 +Bu(PhCH;),PBH; (3d) 99
5 (+)-Men*OCOCI +-Bu(Men*OCO),PBH; (2g) 92¢
6 PhSSPh t-Bu(PhS),P (2h) 96

® All the reactions were carried out according to Scheme 6.° Mcn = menthyl.

® Isolated vield. ¢ Crude product.
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Table 3. Hydrolysis—Decarboxylation of 5a

temp yield ee
entry conditions

/°C /% /%
1* 50 conc. HCI/MeOH, 1h trace" L
2° 50 KOH (5 equiv)/MeOH, 3 h 45 84
3" Lt KOH (10 equiv)/CH;CN/H,0°, 1 h = -
4 Lt KOH (15 equiv)/CH;CN/MeOH/H-0, 4 h 64 95
5° LL KOH (20 equiv)/CH;CN/MeOH/H;0, 4 h 75 95

*84% de of 6a was used. ® 95% de of 6a was used. ® Reaction was performed under the same

conditions that we previously reported®, without oxidation reagents. * TLC analysis.

¢ Compund 6a was insoluble in this solvent system. “ The ce (%) values were determined by HPLC.
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Abstract
The reactivity of t-butylphosphine-borane toward various electrophiles was studied with a focus on alkylation.
Monoalkylation of this compound proceeded smoothly in good yields (61-85%). Disubstituted derivatives were also
synthesized in good yields (86-99%). Optically active t-butylmethylphosphine-borane was prepared from t-
butylphosphine-borane by resolution of intermediate diastereomers of (1S)-endo-2-bornyloxycarbonyl(t-butyl)

methylphosphine - borane.
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