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A: HPLC Analysis of Michael Addition Products
(5)-3-(diphenylphosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 1)

VWD1 A, % =220 nm (D:\CHEM32\1\DATA\LXY11\20102012\L.02011000014.D)
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# Time (min)  Width Area Height Area %
1 14.475 0.2862  6809.10059 359.95547 49.8197
2 16.173 0.3225  6858.38574 322.38452 50.1803
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# Time (min)  Width Area Height Area %
1 14.464 0.2991 1.67467¢4 853.32233 96.7524
2 16.210 03610  562.12708 25.94903 3.2476
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(8)-3-(bis(2,6-dimethylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 2)
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# Time (min)  Width Area Height Area %
1 16.893 0.3976 1.91055¢e4 718.57294 49.4066
2 27.772 0.9353 1.95644¢4 312.67905 50.5934
~ VWD1 A, #%%=220 nm (D:\CHEM32\1\DATA\LXY11\20101018\L03003C-29-3018.D)
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1 16.968 0.3799  1309.56714 52.22726 0.9026
2 27.162 1.0105 1.43783e5 2153.32959 99.0974
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(8)-3-(bis(3,5-dimethylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 3)

VWD1 A, #1=220 nm (D:\CHEM32\1\DATA\LXY11120101018\L02123A-R000025.D)
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500 | \ /’(‘\
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o] j/\/ - f \\_/\/, o 7;\\‘ LN
# Time (min)  Width Area Height Area %
1 14.764 0.4203 2.31017e4 844.21185 49.6187
2 17.074 0.6845 2.34567¢4 534.39557 50.3813
- VWD1 A, #% =220 nm (D:\CHEM32\T\DATA\LXY11120101018\L03003A-28-3027.D) _
700 + ‘
300 \\
200 + \ E
100 N
o A S~ Af\\ / \\ ’,,// \\ —
# Time (min)  Width Area Height Area %
1 14.411 0.2689 6.54964¢4 3142.42676 92.8648
2 16.757 0.5924  5032.35938 113.99905 7.1352
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(8)-3-(bis(3,5-diisopropylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 4)

VWD1 A, #%=220 nm (D:\CHEM32\1\DATA\LXY11120101020\L02129B-R000011.D)
mAU
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# Time (min)  Width Area Height Area %
1 12.917 0.4224 1.36391e4 473.02588 49.6292
2 14.152 0.4815 1.38429¢4 429.54950 50.3708
VWD1 A, %=220 nm (D:\CHEM32\1\DATA\LXY11120101020\L03003D-21-2512.D)
750 + \
500 - \
K
250 ] \\;
# Time (min)  Width Area Height Area %
1 12.856 0.3668 6.21401e4 2012.33118 95.8606
2 14.123 0.4113  2683.30615 108.72403 4.1394
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(8)-3-(bis(4-tert-butylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 5)

VWD1 A, i##=220 nm (D:\CHEM32\1\DATA\LXY11\20101018\L02123B-R000028.D)
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# Time (min)  Width Area Height Area %
1 19.960 0.5842 2.67433¢4 679.73022 50.2055
2 24.056 0.9969  2.65243e¢4 412.95731 49.7945
VWD1 A, #+%=220 nm (D:\CHEM32\1\DATA\LXY11120101018\L03003B-2800029.D)
mAU g
8
300 / \
150 I \
g / |
0 i =
S I VU W A N2 WA S S
# Time (min)  Width Area Height Area %
1 20.064 0.6717  1325.78149 32.89719 5.5674

2 23.943 0.9579 2.24873¢4 344.38480 94.4326
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(8)-3-(2-chlorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 1)

VWD A, =220 nm (D:\CHEM32\1\DATA\LXY11\20101101\L02149B-R000009.D)
mAU
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# Time (min)  Width Area Height Area %
1 27.286 0.9128 5.20216e4 817.50720 50.0913
2 43.762 1.4810 5.18318¢e4 503.33212 49.9087
VWD1 A, j#1=220 nm (D:\CHEM32\1\DATAILXY11120101101\L03007C-2000008.D)
}‘
400 + “
| \\ 5
0 , , / LN i\
# Time (min)  Width Area Height Area %
1 27.206 0.8998 6.28293¢e4 1002.90308 97.6427
2 43.637 1.4287  1516.84094 15.07456 2.3573
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(5)-3-(3-chlorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 2)

VWDT A, % #=220 nm (D:\CHEM32\1\DATA\LXY11\20101109\L03013000005.D)
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# Time (min)  Width Area Height Area %
1 13.498 0.4556 1.02740e4 324.17981 50.0877
2 19.076 0.6620 1.02381e4 223.12923 49.9123

VWD1 A, i##=220 nm (D:\CHEM32\1\DATA\LXY11120101109\L03009A-1700006.D)
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# Time (min)  Width Area Height Area %
1 13.539 0.5391 1.96371e4 607.07227 95.5446
2 19.117 0.6703 915.70795 22.76859 4.4554
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(5)-3-(4-chlorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 3)

VWDTA, =220 nm (D:\CHEM32\1\DATA\LXY11\20101207\L02149A-R000024.D)
mAU |
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# Time (min)  Width Area Height Area %
1 11.511 0.3938 1.89224¢4 684.59564 49.5460
2 14.756 0.5161 1.92692¢4 535.21283 50.4540

VWD1 A, 3 +=220 nm (D:\CHEM32\1\DATA\LXY 11120101207\L03005D-14-2225.D

)
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# Time (min)  Width Area Height Area %
1 11.517 0.3999 1.04461¢4 370.87991 95.8275
2 14.776 0.5534  454.83951 13.69792 4.1725
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(5)-3-(2-bromophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 4)

1
2

1
2

VWD1 A, 3#+=220 nm (D:\CHEM32\1\DATA\LXY11120101104\L03011000004.D)
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ol A )N o
Time (min)  Width Area Height Area %
22.834 0.7793 2.81185¢e4 520.09277 50.4418
37.670 1.2941 2.76259¢4 309.23993 49.5582
VWD1 A, % #=220 nm (D:\CHEM32\1\DATA\LXY11120101104\L03007D-18-2405.D)
1500 — [
A
0] P ]\ /;\\
Time (min)  Width Area Height Area %
22.736 0.7943 1.03225e5 1886.05542 94.9063
37.672 1.2818  5540.18701 62.49033 5.0937
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(5)-3-(3-bromophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 5)

VWD1 A, #+%=220 nm (D:\CHEM32\1\DATA\LXY11\20101124\L02155C-R000015.D)
mAU
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# Time (min)  Width Area Height Area %
1 19.026 0.6513 4.50656¢4 977.73059 49.7068
2 26.962 0.9597 4.55973¢4 671.47864 50.2932
VWD1 A, #%%=220 nm (D:\CHEM32\1\DATA\LXY 11\120101124\L03009B-15-2114.D)
m17507 %\
’ \
500 - \
\
250 | P
\ \
0 AN N . j \ AN
# Time (min)  Width Area Height Area %
1 19.045 0.6400 8.24523e4 1842.45642 93.9494
2 27.052 0.9886  5310.12842 89.52396 6.0506
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(5)-3-(4-bromophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 6)

VWD1 A, # =220 nm (D:\CHEM32\1\DATA\LXY11\20101207\L02155B-R000028.D)
mAU
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0 — o~ Y ) \\
# Time (min)  Width Area Height Area %
1 14.296 0.4722 1.92542¢4 577.12268 50.1763
2 18.597 0.6171 1.91189¢4 442.96234 49.8237
VWD1 A, % #=220 nm (D:\CHEM32\1\DATA\LXY11\SNAPSHOT.D)
|
| .
\ @
0 —~— : ;Al\/r\\
# Time (min)  Width Area Height Area %
1 14.331 0.4539 1.68963¢4 505.43008 95.1251
2 18.652 0.5901 865.87915 22.45368 4.8749
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(5)-3-(4-fluorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 7)

VWD1 A, % =220 nm (D:\CHEM32\1\DATA\LXY11120101207\L02155A-R000020.D)
mAU
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# Time (min)  Width Area Height Area %

1 20.607 0.6724  8062.87305 170.54068 49.8327
2 27.899 0.9199  8117.00977 126.09936 50.1673

VWDT A, =220 nm (D:\CHEM32\1\DATA\LXY11120101207\L.03009C-18-2221.D)
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|
200 \

\ % /\\\\
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# Time (min)  Width Area Height Area %
1 20.573 0.7025 4.87696¢e4 985.63409 96.7770
2 27.805 0.8510  1624.19653 31.81003 3.2230
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(5)-3-(4-nitrophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 8)

VWD1 A, % %=220 nm (D:\CHEM32\1\DATAILXY11\20101107\L02157B-R000016.D)
mAU
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# Time (min)  Width Area Height Area %
1 30.107 1.0641  3344.69312 45.51279 50.9698
2 42.503 1.6915  3217.41626 31.70246 49.0302
B VWD1 A, #%#=220 nm (D:\CHEM32\1\DATA\LXY11120101107\L03009D-1700018.D)
0
100 | |
\
\\
0 I Jﬁ\¥ S — /\_1// \\,/f ~— S
# Time (min)  Width Area Height Area %
1 31.233 1.0659 1.19742¢4 161.22728 100.000

S14



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

(5)-3-(3-methylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 9)

VWD1 A, =220 nm (D:\CHEM32\1\DATA\LXY 11\20101101\L02143B-R000005.D)
mAU
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200 +
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17.457

# Time (min)  Width Area Height Area %
1 16.259 0.3443 2.83732¢e4 1239.07422 49.6861
2 17.457 0.4055 2.87316¢4 1058.49768 50.3139
VWD1T A, #%=220 nm (D:\CHEM32\T\DATA\LXY11120101101\L03007A-2600006.D)
, . I VAL
# Time (min)  Width Area Height Area %
1 16.248 0.3137 1.60916¢4 718.64282 94.7273
2 17.574 0.3150  895.68872 38.06295 5.2727
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(5)-3-(4-methylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 10)

VWD1 A, =220 nm (D:\CHEM32\1\DATA\LXY11120101207\L.02141-R000026.D)
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# Time (min)  Width Area Height Area %

1 15.669 0.5434  2.53387¢4 669.55591 50.0927
2 23.251 0.8208 2.52449¢4 443.88312 49.9073

VWD1 A, #%#=220 nm (D:\CHEM32\1\DATA\LXY11\20101207\L03005A-21-2327.D)
mAU
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# Time (min)  Width Area Height Area %
1 15.652 0.5365  5821.37988 155.76198 95.1291
2 23.167 0.7900  298.07370 5.25426 4.8709
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(5)-3-(2-methoxylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 11)

VWD1T A, #1%=220 nm (D:\CHEM32\1\DATA\LXY 11\120101101\L02143A-R000002.D)
mAU

45:721
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— 19.969

1200 —|

1000 —

-

800 /

/\\ /\
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o] A Y Y A _ Ng//‘ N
# Time (min)  Width Area Height Area %
1 15.721 0.3611 4.00212¢4 1653.00061 50.4941
2 19.969 0.4656 3.92380e4 1268.83350 49.5059

VWD1 A, #%=220 nm (D:\CHEM32\1\DATA\LXY11120101101\L03007B-2600003.D)

50 /} §

ol A e 77\* g/f,fxﬁ
# Time (min)  Width Area Height Area %
1 15.763 0.3910  9755.88281 415.88449 93.1253
2 19.978 0.4804  720.19519 24.98556 6.8747
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(5)-3-(4-methoxylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 12)

VWD1 A, Wavelength=220 nm (H:\LXY\L02145B0.D)

300 +
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# Time (min)  Width Area Height Area %

1 20.411 0.5091 1.11209¢e4 329.21030 49.8871

2 31.948 0.8283 1.11713e4 203.02072 50.1129

VWD1 A, Wavelength=220 nm (H:\LXY\L03005B0.D)

0 _W[ \\M//\\ R L \\\\rAH/WA/ ‘L(;/((i\\ B
# Time (min)  Width Area Height Area %
1 20.474 0.5121  7733.06543 224.73132 94.9043
2 32.508 0.8223 415.21371 8.41602 5.0957
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(R)-3-(diphenylphosphoryl)hexan-1-ol (Table 3, Entry 13)

VWD1 A, ##=220 nm (D\CHEM32\1\DATA\LXY11120101123\L03017C-13-1506.D)

196

42.235

] M \ \ ﬁ\
L J ! fMJ\ / W /\ ’\/ \ \
o TN g \/ \ \
25 e
5 ————
# Time (min)  Width Area Height Area %
1 38.196 1.1953  1462.58496 17.18494 50.6044
2 42.235 1.3056  1427.64893 15.27970 49.3956
VWD1 A, ##=220 nm (D:\CHEM32\1\DATA\LXY11\20101123\L03015C-24-2807.D)
\
\\
# Time (min)  Width Area Height Area %
1 38.146 1.2759  5019.06982 59.36153 8.9283
2 42.028 1.3167 5.11963e4 506.62628 91.0717
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(5)-3-(diphenylphosphoryl)-4-methylpentan-1-ol (Table 3, Entry 14)

VWD1 A, =220 nm (D:\CHEM32\1\DATA\LXY11120101123\L02159B-R000008.D)
mAU
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200+
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00 /\
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149
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— N N
# Time (min)  Width Area Height Area %
1 26.149 0.8403 2.23711e4 357.56033 51.1926
2 30.319 1.0375 2.13287¢4 294.87793 48.8074

VWD1 A, % #=220 nm (D:\CHEM32\1\DATA\LXY11\120101123\L03015D-3000010.D)
75 \
|
50 \\
A
25 - /
/ \
o I N VO N U R
# Time (min)  Width Area Height Area %
1 26.154 0.8564 1.08724¢e4 181.42764 100.0000
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D: NMR Analysis of Michael Addition Products

(5)-3-(diphenylphosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 1)
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(8)-3-(bis(2,6-dimethylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 2)
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(5)-3-(bis(3,5-dimethylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 3)
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(8)-3-(bis(3,5-diisopropylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 4)
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(5)-3-(bis(4-tert-butylphenyl)phosphoryl)-3-phenylpropan-1-ol (Table 2, Entry 5)
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(8)-3-(2-chlorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 1)
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(5)-3-(3-chlorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 2)
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(8)-3-(4-chlorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 3)
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(5)-3-(2-bromophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 4)
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(5)-3-(3-bromophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 5)
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(5)-3-(4-bromophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 6)

3| |- 3500
|—3000C
—2500C
{—2000¢
— 1500C
{—1000¢
|
o {—5000¢
] ". L
l | [ iy
S | S —_—
L voouy L [
S o ~ oo -~
o o o oo o
3 B8 8 <% = L
{—-5000
I I I
10.0 5.0 0.0
ppm (t1)
© o
28 = o o
52 b3 8 g
¥ o @ e <
38 @ < =
e 8 < &
L LL L J JJ ‘ {—1000¢
I ))////////
\\g\wf/é/
{—5000¢
|
Il
|
. | |
‘ o W
| - Lo
[ [ I [
150 100 50 0
ppm (t1)
P
K
&
<
8
(1000
(5000
1 o
I ! I I I T I
100 50 0 -50 -100
ppm (t1)

S31



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

(5)-3-(4-fluorophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 7)
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(8)-3-(4-nitrophenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 8)

*MJJ i - ,,J;A_LL‘@LJUL“JL o ,

[T o oo LT
2 wnn - o - BN L
» 3 o 3 ° N o3
58 88 8 &3 83
T T
50 0.0
ppm (t1)
aLooe BTN o
88288 B3 8 ~ [ L
B3 82 858 2 5 5 9 [ 3500
[=g-E-R-R-JN- XX 0 b @ b
882888 R&8 & 2 P N
egagg agod < 2 g 5

3000¢

{—2500C
{—2000C
{—1500¢

1000C

{—5000C

150 100 50 0
ppm (t1)

35.730
T
~
]
38
2

I ! T T ' ! T
45.0 40.0 35.0 300
ppm (t1)

S33



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

(8)-3-(3-methylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 9)
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(5)-3-(4-methylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 10)

P
8383 ] 18 33339 3 e
@ @~ I SN
LU
[ 2500¢
[ 2000¢
[ 1500¢
[ 1000¢
| L
i |- 5000C
(I L
i | |
{ ]
| P ML |,
L LI s
D 2 oo o=
8BS 8 82 = B
{—-5000
T T T
100 5.0 0.0
ppm (t1)
58 o = o
L 8 5 5 3
P & 8 3 &
e e egagded 8 T 5 2
LU ]
N\
A= L 1000¢
(—5000¢
|
i
|
|
! | | }
| i
J o
T T T
150 100 50 0
ppm (t1)
g
3 (—4000C
—3000¢
(—2000¢
—1000¢
o
T T T T T T T T T T T T T T T T T T
50 40 30 20 10
ppm (t1)

S35



(8)-3-(2-methoxylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 11)
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(5)-3-(4-methoxylphenyl)-3-(diphenylphosphoryl)propan-1-ol (Table 3, Entry 12)

PRI N TN 090N RSO NOgE N ORES N RSN NSO 00T 0L IALD D
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm |- 4000¢
mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
B O N RNNN NRNNN NNRE NNRN BT T00B00 6 0Sneonnn® NANANN NN d o
{—3000¢
2000
{1000
I [}
1]
"L"W | |
I (BN oo [
S, DL L NS SR P Y. N N | IV ; °
gty Yywy Ens =
N g o VI o
S omos N g moh prs
S &8 3 8822 &
I I I
10.0 5.0 00
»pm (t1)
- I 5000¢
2 oz .02
3 g3 [
2 g =8
2 @ 3 < 2
bl 83 T 5
— 4000¢
I 3000¢
- 2000¢
{ 1000¢
o
[ I I ! ! I I
200 150 100 50 0
ppm (t1)
R L
3 {—6000C
<
8
{—5000¢
I—4000¢
{—3000¢
I—2000¢
1000¢
o
T T T T I T T I T T T o
100 50 0 -50 -100 -150
ppm (t1)



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011

(R)-3-(diphenylphosphoryl)hexan-1-ol (Table 3, Entry 13)
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(5)-3-(diphenylphosphoryl)-4-methylpentan-1-ol (Table 3, Entry 14)
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