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1. Control experiments *

Table S1

OBoc OSiPh;

COzMe DABCO (10 mol % ) COzMe
+ PhsSiH DOM, RT
Br Br

2a 1a 4a
entry base additive atmosphere time yield (%)b
1 - - air 7h trace
2 NaH - air 7h 18
3 NaH - N, 7h 20
4 NaH - 0, 7h 15
5° NaH H,O air 1h 40
6 NaH H,0 air 2h 50
7 NaOH - air 2h <5

* Unless otherwise noted, the reaction conditions were: 2a (0.1 mmol), 1a (2.5 equiv), DABCO
(10 mol %), base (1.0 equiv), DCM (1.0 mL) at room temperature. ® Isolated yield. “ NaH (1.0

equiv) and H,O (1.0 equiv) were used. 4NaH (2.0 equiv) and H,O (2.0 equiv) were used.

Scheme S1 Ph;SiH transformed into Ph;SiOH

~ DABCO (10 mol %), NaH(1.0 equiv) )
Ph;SiH - Ph;SiOH
H,O (1.0equiv), DCM

3a
7% yield

1a

When Ph;SiH was used as the nucleophile, the reaction was conducted under the catalyst of

DABCO (10 mol %) in DCM at room temperature, affording trace of the product 4a (Table S1,

entry 1). Then we conducted a series of control experiments to investigate the oxygen sources of

4a. First, in order to remove the influence of O,, the reaction was conducted under the atmosphere

of air, N, or O, (Table S1, entries 2-4), giving the product of 4a in 15-20% yields. So oxygen gas

wasn’t the oxygen source of the product 4a. Then H,O was added as the additive, which shorted

the reaction time and improved the yield from 18% to 40% (Table S1, entries 2 vs 5). When

NaOH was used to replace NaH and H,O, trace of 4a was obtained (Table S1, entry 7). Thus, H,O
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is the oxygen source of the product 4a. We assumed that Ph;SiH transformed into Ph;SiOH. In
order to verify our conjecture, the substrate of 2a was removed, and 7% yield of Ph;SiOH (3a)

was obtained (Scheme S1).

2. X-Ray crystallographic analysis of 4a.
A single crystal of 4a was obtained by recrystallized from hexane and DCM. The thermal ellipsoid

was drawn at the 50% probability level.
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Figure S1 X-ray crystal structure 4a.

Table S2 Crystal data and structure refinement for 4a.
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Formula Cy9H,5BrO;Si
Formula weight 529.49
Temperature (K) 296(2)

Crystal system orthorhombic
Wavelength (A) 0.71073

Space group Pbac

a(A) 19.289(4)

b (A) 11.081(2)

c(A) 23.943(5)

a(®) 90.00

BC) 90.00

v (©) 90.00

Volume (A?) 5117.7(18)

V4 8

Calculate density (Mg/m") 1.374
Absorption coefficient (mm™) 1.681

F000 2176.0

Crystal size (mm) 0.35%0.25%0.15
Theta range for data collection (°) 2.11 10 25.00
Reflections collected 38908
Independent reflections 4500
Data/restraints/parameters 4500/0/307
Goodness-of-fit on F* 1.085

Final R indices R;=0.0403 wR,=0.1003
R indices (all data) R;=0.0749 wR,=0.1350
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3. X-Ray crystallographic analysis of 7ka.

A single crystal of 7ka was obtained by recrystallized from hexane and DCM. The thermal
ellipsoid was drawn at the 50% probability level.
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Figure S2 X-ray crystal structure 7ka.

Table S3 Crystal data and structure refinement for 7ka.

Formula C,oH,5BrO;Si
Formula weight 529.49
Temperature 296(2)
Crystal system orthorhombic
Wavelength (A) 071073

a(A) 10.545(2)
b(A) 12.431(3)
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c(A)

19.567(4)
a(’) 90.00
) 90.00
() 90.00
Volume (A%) 2565.1(9)
z 4
Calculate density(Mg/m3) 1.371
Absorption coefﬁcient(mm'l) 1.677
F000 1088
Crystal size 0.35%0.30%0.25
Theta range for data collection 1.94-25.00
Reflections collected 18234
Independent reflections 4510
Data/restraints/parameters 4510/0/307
Goodness-of-fit on F* 1.033

Final R indices

R;=0.0311 wR,=0.0645

R indices (all data) R;=0.0446 wR, = 0.0695
Flack parameter 0.006(7)
Space group P2,2,2,
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4. Copies of HPLC spectra for racemic and enantiomerically enriched
compounds.

VWD A, Wavelength=250 nm (2018080 7TLHL\PYRIMIDINEEOSE56.0)
mAL ] B
L 0SiPhy
~ CO,Me
300+
2
@
Taa =1
250 - P
200+
150+
100 -
m_
= - ) - .
T T T T T
1] 5 10 15 20 25 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [maU] £

e R R R |===mmmmn |
1 17.058 BB 0.7012 1.72167e4 384.74515 49.7032
2 20.873 BB 1.0276 1.74223e4 248.94460 50.2968

YWD A, Wavelength=250 nm (20180507LHL\PYRIMIDINEDSEST.D)
mAL 5
250
0SiPh,
mCOZMe
200
Taa
150 =
100+
50 4
2
3
T z T ! T Hf T T
1] 5 10 15 20 25 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=s] [mAD] %

R e |=mmmmmmmee |=mmmmmmmee |==mmmmes
1 17.567 BB 0.6386 1.23881e4 270.02661 94.8558
2 22.56l1 BB 0.6735 ©671.83466 14.14605 5.1442
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VWD A, Wavelength=250 nm (2016051 BLHL\PYRIMIDINEDG&28 D)

mAU g
70 -
OSiPhy
~ CO,Et
60 [:::T/“\H/ 2
g
504 7ba =
4_0_
304
m_
10+
o_,________’\_J,_f\[\_,—-/\.‘_—-\ i J 4 =
T T T T T L)
2 4 5] ] 10 12
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
| === fir=s————=—== |
1 8.400 BB 0.1773 865.31866 74.73851 50.5115
2 9,896 BB 0.2626 847.79456 49,.83195 49.4885
VWD1 A, WMMQH‘FQE&] nﬁ'l {2015051BLI-;L\F'YRIMIE)IN E06830.0)
mAL ] 0
L
0SiPhg
B00 @/\H/COZEt
1901 7ba
GO0
sm_
m_
m_
200+
100 2
=
o . Y .
T ] T T T T
1] 2 4 5] 8 10 12
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*=] [m&] %
=== |==== === | === [===mmmmm——— [===mm——— |
1 8.643 BV 0.2435 1.49491ed 885.73749 94.92%¢
2 10.608 VB 0.3391 798.46753 36.16347 5.0704
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VWD A, Wavalength=250 nm (2016051 6LHL\PYRIMIDINEOGE02 D)

mAlLl ™
y o
ﬁ 3
o
0OSiPhg OH
1 @/"\’rcozfsu _CO,Bu
— T
m -
7ca 9ca
B0 <
40 =
20
0=
T T T T T T T
1] 2 4 i} ] 10 12 14 mir
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*=s] [mAU] %
Bl Bt |====]======= | ===mmmmme— | ===mmmmme— | ======== |
1 11.312 wW 0.2694 1985.70154 109.69669 49.8342
2 12,442 VB 0.3008 2014.97046 99.89694 50.3658
WVWD1 A, Wavelength=250 nm (20168051 6LHL\PYRIMIDINEOGS01.0)
malL ] ]
2507 0SiPhg oH
~_CO,Bu _CO,Bu
— JT
- ar
7ca 9ca
150+
100~
&0 -
;i
0 B 5
T T | T T T T
[1] 2 4 5] -] 10 12 14 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mA] %

R | === |=mmmmmm |=mmmmmmmee | =mmmmmmmen |==mmmnes |
1 11.288 vv 0.2780 5429.13672 292.04575 95.0004
2 12.522 VB 0.3122 285.72122 13.51119 4.999%8
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VWD1 A, Wavelength=250 nm (201 6051BLHL\PYRIMIDINEDGE22 O}
mAL Ep_z
0SiPhs 3
250 - mCOZBn
7da
200+
150
&
100+
50 -
0 — T
T T T T T T T T ]
a 25 5 7.5 10 12.5 15 17.5 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAT] %
il Bttt |====]======= | ==mmmmmm— | ====mmmm—e | === |
1 11.19%1 EE 0.2923 5511.33057 278.12177 50.0334
2 17.656 MM 0.8674 5503.97363 105.75124 49%.9666

VWD A, Wavalength=250 nm (2016061BLHL\PYRIMIDINEOG823.0)

mal ]
QSiPhg :
s CO,Bn
! o
7da
B0 —
B0 -
40 4
2
N
20 =
0+ i , i
T T T T T T T T T
a 2.5 5 75 10 125 15 17.5 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il B |====|======= | ====mmmme- | ====mmmme- | === I
1 11.276 BB 0.2703 316.47406 17.41009 4.7755
2 17.603 BB 0.7010 £310.51611 116.39234 95.2245
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VWD A Wavelength=250 nm (2016051 3LHL\PYRIMIDINEOG743.D)

mAL -] ?
200 - OSIPh3 OH
H P
CO, co, g
175 | e—— m =
150 7ea 9ea
1254
100
75
80
25_
D e I
T T T T T T
1] 2 4 5] B 10 12 min
Peak RetTime Type Width Area Height Area
§ [min] [min] [mAU*s] [mAU] %
eaand EEEEE J==m=-mmm- J-mmmm- | == J-m---- !
1 B.596 VB 0.2370 3523.81348 222.69391 50.0257
2 10.252 MM 0.3314 3519.63232 176.99677 49.39703
VWD1 A Wavelength=250 nm (2018051 3LHL\PYRIMIDINEDG744.D)
maU
OSiPhg Q
ﬂmn[:::r/\ﬂ/COZ H
| —
400 — Tea
300 4
200+
100 4 &
g
3@?
6 e S W i W
T T T T T T
1] 2 4 & B 10 12 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAaU*s] [mau] %

| e R R |——mmm [
1 B.534 MM 0.2209 96B8.3505% 555.16437 94.6415
2 10.227 MM 0.3677 548.54187 24 . BEERT 5.3585
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VWD A, Wavelength=250 nm (2016051 3LHL\PYRIMIDINED&ETS0.D)

mAL ?
200 ] QSiPh3 QH
~ CO, ~ CO,
————>
- O o :
o
300 - 7fa 9fa
250
2004
150
100
m_
a : +
T T T T T T T T T
1] 1 2 3 4 ] & T -] 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAT*s] [mAU] %

e R | -==1 - [
1 6.948 BB 0.1842 5264.30029 428.18542 49.0%24
2 8.449 BB 0.2486 5458.93994 327.10687 50.9076

VWD A, Wavelength=250 nm (2016051 3LHLIPYRIMIDINED&TS1.D)

mAL o
BOO

OSiPh, OH

~ CO A CO
700 [::T/\“/ 2 [::r/\wf 2
00

7fa 9fa

500
400 4

300
200
100
i} AT
T T T T T T T T T
Q 1 2 3 4 5 & 7 8 9 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R e R |==mm oo e |
1 6.891 BB 0.1878 1.0170%¢e4 806.84467 95.1659
2 8.453 MM 0.2433 516.64551 35.38952 4.8341
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VWD A, Wavelength=250 nm (20160507 LHL\PYRIMIDINEOG662.D)

mAll =
g
250} OSiPhs &
mCOZMe
200+ CHj
79a
150~
100+
m-
1] ———
T T T T T T T T
0 25 5 1.5 10 12.5 15 17.5 25
Peak RetTime Type Width Area Height
# [min] [min] [mAU*=] [mAl]
e e | =mmm | = | =mmmmmmmme |==mmmmmmme | ==mmmmme |
1 19.010 BV 0.5408 1.0483%e4 291.22107 49.5974
2 20.625 VB 0.651e 1.06541ed 246.36525 50.4028
VWD1 A, Wavelength=250 nm {20160507LHL\PYRIMIDINEDGG63.D)
mALl
500 - QSiPh3
mCOZMe
s CHj
7ga
300 -
zm_
100 =
2
g
o .
T T T T T T T T
25 5 7.5 10 125 15 17.5 285
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAU] %

el B I----1 |
1 18.460 BV 0.5711 2.21918e4

2 20.737 W 0.4952 1117.4018¢6 33.52199
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VWD A, Wavelength=250 nm (201604 14LHL\PYRIMIDINEOG452 D)
mAL ™
w
1400 1
1200 QSiPh3
mcone
1000 - OCH,
Tha

800

600
@
2
o

400 =

200

0 e
T T T T T T T T
1] 2 4 5] 8 10 12 14
Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mRaU] %

el B e |=mmmmmmeee |==mmmmmme- |==mmmme
1449.84131 49.8589

1 5.613 BV 0.1474 1.41571e4
2 12.669 BV 0.5480 1.42372e4

387.52374 50.1411

VWD A, Wavelength=250 nm (201604 14LHL\PYRIMIDINEDOG453.D)

mAL ]
3
o
QSiPh3
1400 R
mCOQMe
1200 - OCHj,
7ha

1000

800

&00

400

200 o
g
L

o N .
T T T T T T T
1] 2 4 & 8 10 12 14
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e R | === |=mmmmmm |=mmmmmmmmn |==mmmmmmee | ==mmmmee !
1536.87708 94.8869
29.43416 5.1131

1 5.619 v 0.1502 1.53688e4
2 13.081 BB 0.4273 828.16620
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VWD A, Wavalength=250 nim {20160326LHL2APYRIMIDINEOG302.D)

mal
120 <
100 - QSiPh3
mCOzMe
2
B0 = E b
7ia
B0 <
A0 =
20
W A :
-
T T 1 T T T T T T
[1] 25 ] 7.5 10 125 15 175 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
-===I [====I il |===mmmmm | ===mmms
1 12.683 BB 0.4751 3672.64648 118.04672 50.3949
2 16.931 BB 0.6685 3615.08130 72.57122 49%.6051
YWD A, Wavelength=250 nm (20160326LHLAPYRIMIDINEOS303.0)
mAU 3
3001 0SiPhs
mCOQMe
250 F
7ia
200
150+
100+
50 =
8
~
o] . VA
T T ™ = T T .
0 25 5 7.5 10 12.5 15 17.5 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAaU] %

1 12.199% BB
2 17.387 BB

------ R e B
0.5440 1.1476le4 307.9%083% 95.0238
0.6476 600.9%8688 13.96851 4.9762
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VWD A Wavelength=250 nm {201SDGZ5LI-;LLF'YRIMII-JINEIJG2QS.D}
mAU ®©
300 I
0SiPh,
_CO,Me
Cl
7ja
200+ !
150 3
@
100+
a0
: N |
T T T 1 T
2 4 5} -] 10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mA] %
== | === = [=mmmmmm——— [=m=mmmmm e | === |
1 5.416 BB 0.1387 2748.16602 300.49734 50.5232
2 9.634 BB 0.3155 2691.24658 128.61560 49.4768
WVWD1 A, Wavalength=250 nm {QG'IBMZBLI-;LMIMII-JINEQGNQD}
mAU 1 £
0SiPh; r'
800 mCOZMe
700 Cl
— 7ja
500
400
300+
200+
100
2
{=2]
T T T T T
2 4 & 8 10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAaU] %

e B R |=====mmm |===mmmmmme |===mmme |
1 5.379 BV 0.1504 8860.97070 B884.61920 95.0280
2 9.854 VB 0.3148 463.61707 22.08590 4.9720
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YWD A, Wavelength=250 nm (201 60325LHLVPYRIMIDINEOE 254 D)

maALl
450 §
400 - C:)SiPh3
~ CO,Me
Br
300 Tka
250
2001 =
g &
= @
1507 =¥
100+
50 -
o _/\_A/\,J e 2
T T 1 1 T T
4] 2 4 -] 8 10 12 mir
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAl] %
il Bttt |====]======= | === |=====mmm—e | === |
1 5.508 VB 0.1428 4261.39014 448.98669 49.7571
2 11.831 MM 0.5023 4302.9%9561 142.77823 50.2429
YWD A, Wavelength=250 nm {20160414LI;LLPYRIMII_3INE0649‘I )
mAL %
700+ ]
0OSiPhj
600 mCOZMe
500 Br
Tka
400+
300 -
200+
100 = ﬁ
i} . T
T T T 4 T T T
0 2 4 -] -] 10 12 mir}
Peak RetTime Type Width Area Height Area
#  [min] [min] [MAU*s ] [mAU] %
—===|======= |====] === | === | ===——=——= |======== |
1 5.298 BV 0.1642 8135.57373 734.36688 95.0073
2 11.564 MM 0.4205 427.53326 16.94523 4.9927
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VWD A, Wavelength=250 nm (201 60326LHL2APYRIMIDINEOE301.00)

maL 5
100~ OSiPh; &
~ CO,Me
= b
= CHs 5
Tla
B0 -
40+
20
0-__,_____,_________,_.;\!_____.___,_,_;-.___,__._______ e — ]
T T T T T
[1] 5 10 15 20 25 mir]
Peak RetTime Type Width Area Height Area
# [min] [min] [mAO*z] [mAU] %
—mm= e [==== == [==mmmmmm—— [|==mmmmmm—— [ ===mm——-
1 19.787 BV 0.6206 4315.40674 102.539%961 50.3113
2 22.873 VB 0.8915 4262.00342 71.70576 49.6887
VWD1 A, Wavelength=250 nm (20160326LHLAPYRIMIDINEDG300.0)
mALl
500 OSiPh;
CO,Me
700+
800, CHg
7la
500
4004
300 -
2004
f=
100 &
&
5 ) A
T T T T T
[1] 5 10 15 20 25 mir|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAI] %

1 18.163 W 0.9%24 6.24351e4
2 22.970 VB 0.8068 2639.28589

884.54706 95.9442
46.98482 4.0558
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VWD A, Wavelength=250 nm (20186050 7TLHL\PYRIMIDINEOEEE0.D)

mALl ?
0SiPhs
2000 ~_-COzMe g
¢
OCHg
1500 7ma
1000
500 -
0 J
T T T T T
1] 2 4 5} 8 10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAT] %
il Bt [====]======= |====mmmme [===mmmmme | === |
1 8.013 WV 0.19258 3.05074e4 2339.44751 49.7848
2 9.450 VB 0.2541 3.07711le4 1806.469%60 50.2152
VWD1 A, Wavelength=250 nm (20180507 LHL\PYRIMIDINEOSEE1.0)
mAU 5
ity 0SiPhs
CO2Me
1400 -
1200 - OCHg
Tma
1000
200 4
600
400
200 ﬁ
=
i}
T T T T
0 2 4 [ 8 10
Peak RetTime Type Width Area Height Area
# [min] [min] [mEU*s]) [mau] %

el B e B R | ==mmmmmmm - [
1 9.254 BV 0.2152 2.35246e4 1627.97400 95.7085
2 10.838B VB 0.2583 1054.83569 61.08167 4.2915

S19




VWD A, Wavelength=250 nm (20160326LHLAPYRIMIDINEOG289.0)

0SiPhs

80 ~ CO,Me

7na

20,048

20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAU] %
il Rt | ====|======= [====mmm——e [ === [======—— !
1 17.464 BB 0.5461 3135.74087 86.91165 50.5081
2 20.049 BB 0.6633 3072.65674 67.71957 49.4918
VWD A, Wavelength=250 nm (20160326 HL2PYRIMIDINEOG258.0)
mAL
OSiPhj
600 - ~ CO,Me
500 -7 F
7na
A0
300 <
200
100 g
&
— T q T T — 7 — T T
25 5 75 10 125 15 17.5 20 25
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*z] [maU] %
Il B |====l====== [ === | === [ === !
1 16.486 BV 0.7676 3.58875e4 656.25256 92.1124

2 20.le6 VB 0.6991 3073.05811 65.99279 7.8876
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VWD A, Wanelength=250 nim (20160326l HL\PYRIMIDINEDE313.D)
mAL
0SiPh,
30 - COMe
]
£
%7 cl
7oa
20 -
15+
10
5
a4
! 1 T T
[i] 2 4 [} &
Peak RetTime Type Width Area Height Area
L [min] [min] [mAU*s] [mAU] %

e R R R |===mmmmmme |===mmmmmme |==mmmmms |
1 10.384 BV 0.3275 726.21338 33.65357 50.2358
2 11.705 VB 0.4027 719.39685 25.77947 49.7642

VWD A, Wavelength=250 nm (20160326 HL\PYRIMIDINEOG314 D)

0SiPh,

CO,Me
350

7oa
2504
200
150

100

11.706

Peak RetTime Type Width Area Height Lrea
# [min] [min] [mAU*s] [mAU] %
il B el B | === [ === |=====—= !
1 9.835 BV 0.4535 1.24372e4 399.43970 92.7811
2 11.706 VB 0.4969 967.68219% 28.7977e6 7.2189
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VWD A, Wavelength=250 nm (2016050 7LHL\PYRIMIDINEDGG58 D)

T
1] 25 5 7.5 10 12.5 15 17.5 20
Peak RetTime Type Width Area Height Area
# [min] [min] [mau*s] [mau] %

e R |==mmmmmmes | ==mmmmmmes | ===mmmms |
1 16.350 MM 0.4767 728.31909 25.46144 50.2882
2 18.541 MM 0.5643 719.97144 21.26294 4%.7118

VWD1 A, Wavelength=250 nm (20160507 HL\PYRIMIDINE06659.D)

0SiPhs

300 A_CO,Me

26047 Br

7pa

150 +

100

&
1
18539

T T T
0 25 5 75 10 125 15 175 20

Peak RetTime Type Width Rrea Height Lrea
# [min] [min] [mAT*=] [mATT] %
=== mmmm——— [====] === | =====mmm—— [=====mm=—e [======—= I
1 15.951 BV 0.54%6 1.2669%%4 342.42725 91.4260
2 18.539 VB 0.5432 1188.19324 31.72512 8.5740
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VWD A, Wavelength=250 nm (2016051 2LHL\PYRIMIDINEDGT 16.D)

mAU &
1000 - &
OSiPhj s
mcone
o HaC
79a
600 4
400 -
200 -
o L —
T T T T T
1] 2 4 6 -] 10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Bt |====] === | === | === | ====mm== I
1 9.193 W 0.1519 1.04673e4 1057.66626 49.8654
2 10.197 BB 0.1766 1.05238e4 913.42200 50.1346
YWD A, Wavelength=250 nm (2016041 2LHL\PYRIMIDINEOG468.0)
mAL ] 5 2
1
OSiPhj &
3000 mcozm ®
p— H3C
79a
2000
1500
1000 =
g &
500 %mﬁ'
n JU A
1 T T T
4] 2 4 & 8 10
Peak RetTime Type Width Area Height BRrea
# [min] [min] [mal*s] [maU] %

e e B fmmmmmmm— == fmmmmmeee |
1L 9.187 MM 0.1947 3.94259%=4 3375.13135 90.595%

2 10.280 MM 0.1946 4092.52661 350.55713 9.4041
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VWD A, Wavelength=250 nm (20160509 HL\PYRIMIDINEDGT05.D)
mAL Bl
- E
200 2
OSiPhg b
700 mCOZMe
500 H3CO
500 — Tra
400+
300
200
100
a T
T T T T T T
a 2 4 B B jls] 12
Peak RetTime Type Width Rrea Height Area
# [min] [min] [mAU*s] [mau] %

e e | =mmmmmeae | ==mmmmmee | =mmmmmmn !
1 11.972 BV 0.2049 1.20702e4 897.69958 49.8592
2 13.331 VB 0.2488 1.21384e4 754.67615 50.1408

VWD A, Wavalength=250 nm (2016041 2LHL\PYRIMIDINEOG469.0)
mAL o
- 0SiPh; ﬂ
mCOZMe
2500~ HzCO
Tra
2000~
1500
1000
500 - §
o
T T T T T T
a 2 4 ] 8 10 12
Peak RetTime Type Width Area Height Area
# [min] [min] [mAD*=] [mAl] %

Eal B R |==mmmmmmme | ==mmmmmmmm |==mmmmme
1 11.472 VB 0.2043 4.51086e4 3431.19409 91.8042
2 13.039 BB 0.2210 4027.06128 281.16498 8.1958
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VWD A, Wavelength=250 nm (201604 14LHL\PYRIMIDINEDG475.D)

mAL
B00 —
OSiPh,
~ CO,Me
- o
F
8
=

4001 Tsa

300 5

200 -

100+

3 y g -
T T T T T
[i] 2 4 5] B 10
Peak RetTime Type Width Area Height Area
# [min] [min] [mAaU*=s] [mAaU] %
il Bttt |====] === | ====mmmm— | ===mmmmm— | === I
1 8.961 BB 0.1923 7624.82227 598.59155 49.4240
2 10.186 VB 0.2775 7802.53027 394.27710 50.5760
VYWD A, Wavelength=250 nm (201604 14LHL\PYRIMIDINEDG474.D)
mALU =
BOO =
OSiPhg
mC O,Me
600 — F
Tsa
400
@
200 z
=
o )
T T T T T
a 2 4 (5] ] 10

Peak RetTime Type

# [min]

1 4.849 BB
2 9.819 BV

Width Area Height Area
[min] [mAU*s] [mAU] %
“““ i Bttt Attt
0.2112 2103.7023% 150.40987 8.3233
0.3358 2.31712e4 944.29541 91.6767
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VWD A, Wavalangth=250 nm (20160509 LHL\PYRIMIDINEDE6SB D)

mAU %
300 -
OSiPhg
~ CO,Me
250 -
H;C
CHs
200+ ;?'.
Tta Iy
150 4
100+
50
1} L —4 T
T T T y T T T
0 2 4 5] 8 10 12 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAU] £
il B |====|======= | =====mmmm= |=====mm=== |======== I
1 6.886 EB 0.1805 4066.60840 346.86542 49.9086
2 8.448 EB 0.3343 4081.50879 186.23712 50.0914
VWD1 A, Wavelength=250 nm {20160508LHL\PYRIMIDINEOG6E99.0)
mAl 0SiPhy E
CO,Me
700~
H;C
60D CH3
Tta
S00 ~
400
300+
200+
100 ﬁ
&
§ -5
T T T T T T
2 4 & 8 10 12 mir]
Peak RetTime Type Width Area Height Rrea
# [min] [min] [mAU*=] [mAl] %

Eal B R |==mmmmmmm |==mmmmmem R |
1 7.717 BB 0.2265 1.12556e4 748.08954 93.8115
2 9.852 BB 0.3103 742.50446  35.81837  6.1885
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VWD A, Wavelength=250 nm (20160507 LHL\PYRIMIDINEOGE82 D)
mAl

0SiPh;
“__CO,Me
15
H3CO

OCHg

104 Tua

T T T T T T
[1] 5 10 15 20 25 30 miry

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [ma] £
—mem | mmm———— | === == | == | === | === I
1 27.715 BB 1.0511 1767.05713 24.88709 50.0829
2 31.641 BB 1.1197 1761.20825 23.24776 49.9171

VWD1 A, Wavelangth=250 nm {20160507LHLPYRIMIDINEOG683.0)
mAL 8
400
OSiPhj
450 4 __CO,Me
300 H3;CO
OCHj
250 4 7ua
200
150
100
)
2
] 8
L] S T
T T T 1 T T
a 5 10 15 20 25 30 min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAU] %

- el |===mmmmm- ! - !
1 26.129 BV 1.1878 3.36073e4 404.45731 92.4430
2 30.892 VB 1.1780 2747.33618 34.60909 7.5570
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VWD A, Wavalangth=250 nm (20160509 LHL\PYRIMIDINEDET01.D)

mAU 2
160 &
140 )
OSiPhg
~ CO,Me
(e}
=
100 P
Tva 2
BO <
B0
40 -
20
OLH'\J-__\_M/\J t :
T T T T T T T T
0 25 5 75 10 12.5 15 7.5 20 mir}
Peak RetTime Type Width Area Height Area
¥ [min] [min] [mAU*s] [maU] %
=== [====1= I I -—=I- =1
1 12.768 VvV 0.4227 4714.61182 162.59259 50.7302
2 15.214 VB 0.7053 4578.89160 94.22749 49.2698
VWD A, Wavelength=250 nm (20160508 LHL\PYRIMIDINED&ET02.D)
mAL 2
OSiPh;
~ CO,Me
&oo ] m 2
I
500 7va
400 -
300
200 -
100 5
8
L]
o p\&.___ -
T T T T T T T T
0 2.5 5 75 10 12.5 15 17.5 20 i
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

e B R |==mmmmmmee |=====mmmm R
1 13.578 v 0.7102 3.60462e4 696.31445 95.7804
2 17.299 VB 0.717% 1588.01416 30.29060 4.21986
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VWD A, Wavalength=250 nm {20160326LHL\PYRIMIDINEDG295 D)

mALl a2
175 -
OSiPhj g
150 1 e ~ COsMe "-E
\_s
125
Twa
100 4
754
50 -
25 =
] - J t
T T T T T T T T L
1] 2 4 6 -] 10 12 14 16 18 miir}
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=s] [mAU] %
Il B |====1-= | ==== == i B
1 14.391 BV 0.4012 4852.22656 184.66325 50.0041
2 16.403 VB 0.5091 4851.43213 141.03835 49.9959
VWD1 A, Wavelength=250 nm (20160326LHL\PYRIMIDINEOG296.0)
mAL o
OSiPhj
BOD — e COsMe
\_s
600 - Twa
400
200
@
L]
T T T T T T T T T
0 2 4 & B 10 12 14 16 18 mir}
Peak RetTime Type Width Area Height Area
# [min] [min] [maU*=] [mAT] %

e B R I | === |===mmmmmm === |
1 13.86l1 BV 0.5126 3.3Bl22ed4 995.82605 24.0780
2 16.29%4 VB 0.5421 2128.40674 58.54181 5.9220
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VWD1 A Wavelength=250 nm (20160322 HL 1\PYRIMIDINEGG240.D)

mAL &
800 '
F00 =
%
] 0SiPh; -
el o, -COMe
Sg\ﬂ/
—
500 J
7xa
400
300
2004
100+
i} T
T T T — T —— T — T T T T — —
1] 25 5 75 10 125 15 17.5 20 min|
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=s] [mAU] %
il e [ [ === | === | === |
1 14.122 BV 0.4798 2.69244e4 824.87463 49.1e602
2 15.938 VB 0.6361 2.78443e4 618.25940 50.8398
WWD1 A, Wavelength=250 nm (20180323LHL\PYRIMIDINEO&253.0)
mAl 2
1600 -
1400 OSiPhg
~ COxMe
1200 S __
7xa
1000
BOO
600 <
400 -
200 £
<
o .
T = & L T T T L) T T T L | T T T T
0 25 5 7.5 10 12,58 15 17.5 20 22.5 miin|
Peak RetTime Type Width Rrea Height Area
# [min] [min] [mAU*s] [mAT] %
Sl R [ === [ === | === !
1 14.092 BV 0.7691 8.69784ed4 1750.09937 96.0428
2 16.965 VB 0.6850 3583.72827 76.47387 3.9572
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YWD A, Wavalength=250 nm (2016051 8LHL\PYRIMIDINEOG836.0)
mAU ;3’ s
2 ,—;‘5@
] >
250 OSiPh, OH
“__COOMe “_-COOMe
(g7 =T
200+
Tya 9ya
150 4
100+
50;
i "
T T T T T T
1] 1 2 3 4 & 4
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=] [mAaU] %
mmemm | mm————— | === = | === | === | === I
1 5.808 BV 0.1361 3052.74707 332.89465 49.4522
2 6.288 MM 0.1798 3120.37939 289.28937 50.5478
YWD A, Wavelength=250 nm (2016051 BLHL\PYRIMIDINEDE835.0)
mAU Z
00 ] OSiPhg QH
O/'\H/COOMe ~ COOMe
—= (JT
500 -
Tya 9ya
400 4
sm_
200 -
100 2
o . T
T T T T T T T
a 1 2 3 4 5 & 7
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
Bl et [ | === | === | ====m=== !
1 5.841 BV 0.1387 B845.24249 88.81093 9.6696
2 6.279 WV 0.1710 7895.98926 684.33173 90.3304
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VWD A, Wavelength=250 nm (20180720LHLZHOUPO07185.0)

mAU H
e
s OSIPh(CH3)2
A CO,Me
Tab ~
2
i ®
&0 -
40_
m_
o —--_-——‘I\‘—---—_I--_-|t=-=L T T
T T T T T T T T T
0 25 5 7.5 10 125 15 17.5 20 225
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

et B B | === === |===mmm- |
1 12.757 BB 0.3945 3677.64893 137.11285 50.2409
2 18.687 BB 0.6730 3642.38013 76.16355 49.7591

VWD A, Wavelength=250 nm (20160720LHL\ZHOUPOO7182.0)

mal 5
250
QSiPh(CH3)2
mCOZMe
200
7ab
150 -
100
50
2
o4
o
] _JL_ A = L /\ e
T T T T T T T T T
0 25 5 7.5 10 125 15 17.5 20 225
Peak RetTime Type Width Area Height Area
L [min] [min] [mAU*s] [mAU] %

el e R | ==mmmmmm |==mmmmmme |==mmmm-
1 11.640 BB 0.4203 7726.89795 267.25018 93.2903
2 18.283 BB 0.5075 555.73975 16.15867 6.7097
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VWD A, Wavelength=250 nm (20160707 LHL\DHQ2AQNDO7053.0)

mAL
200
OSiPhg
175 ] mCHZOH §
150 10aa
125+
100 <
75
50 -
25 -
o e .
T T T T T
i 2 4 & 8 10 12_min)
Peak RetTime Type Width Area Height Area
#  [min] [min] [MAU*s] [mAU] 3
e B | == | =mmmm [ == | == |
1 9.086 VB 0.2628 3446.42993 202.35806 50.0020
2 10.485 BB 0.3249 3446.15161 164.25748 49.9980
VWD A, Wavelength=250 nm (20160707 LHL\DHO2AQNDOT 100.0)
mAL g
oy OSiPh,
mCHon
200+
10aa
150+
100 +
50
~
2
]
0- — I
| T T T T T
1] 2 4 ] 8 10 12 _min
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

et B R |==mmmmmeee |===mmmmee | ===mmmme |
1 9.075 w 0.2652 4e%6.66602 274.43857 95.6178
2 10.597 vB 0.3183 215.24884 10.47913 4.3822
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VWD1 A, Wavalength=250 nm (201607 10LHL\DHQ2AQNDOT 116 D)

mAU - %
1400
OSiPh,
1200 - ~__CO,Me
N=
1000 ~ &
Ph &
11aa
800
L
400 = E
& 8
=
zm_ /\
o n W J . . ;
T T T T
5 10 15 20 mir]
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
il Bttt | === === | === | ===——m——= | ====—=== |
1 17.077 BB 0.3894 3.91311e4 1556.31104 39.5461
2 22.792 VB 0.4779 1.01734e4 329.76599 10.2813
3 26.202 BB 0.6543 3.96553e4 912.04364 40.0758
4 31.308 BB 0.6974 9990.79590 219.34000 10.0967
WWD1 A, Wavelength=250 nm (201607 14LHL\DHOZACQNDOT 128.0)
mAU
OSiPh,
40 “_CO,Me
Q
3504 N=
Ph
300 11aa
250
200 *
3
&
150 4
100 4
)
50 = g
N J 5
o f
T T T T
0 5 10 15 20
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*=z) [mAU] %
e e V====l=mmmses V=zmmmrme=s V==mzmmmsss V==7=z==z |
1 17.101 BB 0.3603 647.99408 27.84282 2.8926
2 22.479 BB 0.4497 4505.53320 155.04117 20.1122
3 25.994 VB 0.5926 1.70774e4 441.,45065 76.2314
4 31,000 BB 0.61200 171.118B67 4,13806 0.763%
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5. Copies of NMR spectra for the 3a, 4a, Se, 5f, 7, 9, 10aa and 11aa.

"H-NMR for 3a

PP

—2.624
— 1585
—1.258
0.884
0.87

<qsn

spe

3a

—0.004

[~ 32000

[~ 30000

[~ 28000

[~ 26000

[~ 24000

[~ 22000

[~ 20000

[~ 18000

[~ 16000

[~ 14000

[ 12000

[~ 10000

I~ 8000

[~ 6000

4000

2000

3. 02-
5. 94

[ —2000

T T T T T T T T T T T
4.0
1 (ppm)

o
=3
o
o

spe

3a

[~ 9000

I~ 8500

[~ 8000

[~ 7500

[~ 7000

[~ 6500

[~ 6000

I~ 5500

[~ 5000

4500

[~ 4000

[~ 3500

[~ 3000

I~ 2500

2000

I~ 1500

[ 1000

T T
100 90 80 70 60 50 40 30 20
1 (ppm)

T T T T T T T T
180 170 160 150 140 130 120 110
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"H-NMR for 4a

VRV, ¥ i 7 i T
OSiPhs
COOMe
I i
4a
I |
A
2 ¢ L
8? 0 7? 5 7‘, 0 6‘. 5 6? 0 51 5 /1‘. 5 /l‘. 0 JVA 5 J' 0 Z‘ 5 ZT 0 l' 5 l' 0 U‘ 5 0‘. 0
£1 (ppm)
13
C-NMR for 4a

T T TV T

OSiPhs
COOMe
Br
4a
I
I il
‘ . l ‘ . | |
i Ll | J | |
1‘80 1‘70 1‘60 1‘50 1‘/10 1‘30 1120 1‘10 1‘00 9‘0 8‘0 7‘0 t;O :-10 /;0 3‘0 QO 1‘0
£1 (ppm)
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[ 1zuwu

[ 11000

[ 10000

[~ 9000

[~ 8000

[~ 7000

[~ 6000

[~ 5000

[~ 4000

I~ 3000

[~ 2000

[~ 1000

~-1000

42000

[~ 40000

[~ 38000

[~ 36000

[~ 34000

[ 32000
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[ 26000

[ 24000

[~ 22000

[~ 20000

[~ 18000

[~ 16000

[~ 14000

[~ 12000
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"H-NMR for 5e

{60000

—6.422
—6.322
— 5.79;

— 1.461
— 1.260

55000

OBocO
[~ 50000
O

45000
5
[ e |

[~ 40000
[~ 35000
[~ 30000
[~ 25000
20000
[~ 15000
[~ 10000

| h 5000

¥ =
100 p——

5000

T T T T T T T T T T T T T T T T T
1.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
1 (ppm)

BC_NMR for 5e

I~ 5500

— 164.60
—an21

— 30.88

I VNN VS

I~ 5000

OBocO
F4500
O

4000
5e
[~ 3500
[~ 3000
[~ 2500
[~ 2000

I~ 1500

[ 1000

500

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 10 30 20 10 0
1 (ppm)
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"H-NMR for 5f

5

~~6.482
— 5.881

—~6.51

— 4.936

OBocO Q
@2\”/‘%

5f
s [i] 41

0.94
1.03:

s
0,96 p——n

3

T T T T T T T T T T T

8.0 7.5 7.0 6.5 6.0 5.5 5.0 1.5 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5
£1 (ppm)
13
C-NMR for 5f
| |
OBocO
(6]
5f
[]
|
I
! | ]
L ‘ m L]
L L l
T T T T T T T T T T T T T T T T T T
80 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

1 (ppm)
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"H-NMR for 7aa

— 5.768

| S

OSiPh;
~__CO,Me

7aa

— 0.002

17000
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1.90]

P 3
104X
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—1000

BC_NMR for 7aa
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~—141.82

T T T T T
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T
0.0

T T T T T T
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'"H-NMR for 7ba
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I | |
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C-NMR for 7ba
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|
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"H-NMR for 7ca
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—~6.208
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I /
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"H-NMR for 7fa

17
700

2000
1900
1800
1600
1500
1400
13
1200
F1100
1000
o900
800
600
500
400
300
200

200°0 ~ — L=
2070 — — <

02870

v68 0

e
I
A
T

10k L
TN
a1 Ll

B3 [Py

T
1.
1 (ppm)

CO,

3

£ o—

0SiPh
7fa
1.

6LLF — — -— =001

£ VET
5 Az
© 09°4%1
Fw 68" L2
a1 mm_\
b1 gD
V08 g — — — E901 EEL
R
18—
€6 Bl —
-—— or't
£1°1

i
17
|
l

06 Par—

I
“M
Sl
5

BC_NMR for 7fa

~ 3
CO,
7fa
110 100 90
£1 (pom)
S44

OSiPh

120

130

170 160 150 140

180

150



"H-NMR for 7ga

—6.312
— 6.069
—5.996

10

CHs

7ga

3.53

SiPhs

CO,Me

58

— L9

—1.284
—0.027

[~ 45000

[~ 40000

35000

[~ 30000

[~ 25000

[~ 20000

[~ 15000

[~ 10000

[~ 5000

1L00T  f——

7 500

m
o
o
>
o
o

o
>

o

~— 166, 6

TSP

QSiPhs

T T
4.0 3.5
1 (ppm)

COMe

CH,

7ga

—in.T2

51,68

2.0

24000
23000
22000
21000
20000
15000
18000
17000
16000
15000
14000
13000
12000
11000
10000
(9000
8000
7000
6000
5000
4000
3000
2000
1000

F—1000

F—-2000

T T T T T T T T
180 170 160 150 140 130 120 110 100

80
£1 (ppm)

545

70



'"H-NMR for 7ha

5

| T ]
0SiPhs
WrrJ o ~_COMe
OCH,
7ha
| |
H n‘ |
I ) L I
TOART !
8‘0 7‘5 7‘0 6'5 b‘O 5‘5 5‘,0 4‘5 4?0 3‘5 3‘0 2‘5 2‘0 1'5 1‘,0 0‘,5 0‘,0
f1 (ppm)
13
C-NMR for 7ha
T T 7 S il
0SiPhs
A_CO,Me
OCH3
7ha
1
1
| L | | [
1 | 1
et . |
w0 1o w0 ®0 10 1% 120 1o 10 % s 0 e @ 4 3 2 10

1 (ppm

546

{55000

[~ 50000

[~ 45000

[~ 40000

[~ 35000

30000

[~ 25000

20000

[~ 15000

[ 10000

[~ 5000

=-5000

4500

[-4000

3500

3000

2500

2000

1500

1000

500




"H-NMR for 7ia

5500

5000
4500
4000
3500
3000
2500
2000
1500
1000

500

2 S S S 2 2 S
2 S S S 2 2 8 )
g S g S g ] g 2 E] =]
2 2 3 I 2 ) S 3
< 3 2 S 2 ] S 3 o g =]
h 1 ! 1 1 L | I ! L L
°
200 — — rs
o
s
o
1821 — —
0
e — -4 =
o
[
LIRS
o
[
1549
° e
[
560
oL
- 2L
196 ¢ — f!4 Wu:, [
()
2 E
e} &
) [ <~
< Q z
o
%) 8
Oon [N ~ [ =
° .
L2 L
s 3}
L
v nm_/
Fs V
- h
[ <
960°9 " - — E01
2 10—
12279~ — —— B9 <
8869
N —_— — BT | -
Fa ~
— —=== EI01 (=]
[ = S prinr—
— —————!  E01 [ 6l 09—
— = E601 R
B R
—_—— - 819
—_— - — 0 | @
_— o poro [ N
1
- @)
F oo o
*® —

S47

3

CO,Me

7ia

OSiPh




"H-NMR for 7ja

—5.983
—3.529
5
— 1271
—0.015

[~ 50000

[~ 45000

0SiPhs
~__CO,Me

40000
Cl
N 1] Tia
35000
30000
25000
20000
F 15000

[~ 10000

[~ 5000

0.96I p————

1.02-T

T T T T
1.0
1 (ppm)

[ IV S S—
| S—
b

5]
o
o
o
5]
o

SSRESTRBEEER |- 16000
d

166, 05
7.8

TR
76,84
51,75

—0.42

<

15000
OSiPhg
X CO,Me 14000
13000
(¢]]

F12000
Tja
11000
10000
(G000
8000
F7000
6000
(5000
(4000
3000

ol L]

F-1000

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

S48



"H-NMR for 7ka

—6.319

— 6. 17
—5.888
—3.509

QSiPh;,

mCOZMe
Br

f Tka

~4
e_

— 1.52

— 1.256
— 1.180

— 1.091

— 0.000

[~ 55000

[~ 50000

[~ 45000

[~ 40000

[~ 35000

[~ 30000

25000

20000

15000

[~ 10000

[~ 5000

LI  p———

LO01-T

0.94-T

+-5000

T T T T T T T T T
8.0 1.5 7.0 6.5 6.0 5.5 5.0 4.5 1.0
1 (ppm)

“ soo{

BC_NMR for 7ka

166, 11

L
S—

51 Th

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

[-6000

5000

4000

3000

2000

1000

F—-1000

T T T T T T T T T
180 170 160 150 140 130 120 110 100 %0 0 0 80
£1 (ppm)

549



"H-NMR for 7la

567
536

T e

[~ 34000

—5.746
— 3.5
—2.231
5.
— 1271
—0.016

—1L

OSiPhs 32000
COMe 30000
28000
CH3 F 26000
///[ “ [ 7la F 24000
22000
20000
18000
16000
F 14000
12000
10000
8000
6000
Ii 1000

[~ 2000

ro

[~ —2000

0.96x f———
=
b
-

3.02-1
3,00

T T T T T T T T T T T T T T T T T
3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0

o
=)
~
o
=
5}
o
o
=3
=)
o
o
o

5]
o

F24000

166, 14
51,68
21,49

23000

22000
OSiPhj 21000

: COMe 20000
19000
18000
CHs 17000
7la 16000
15000
14000
13000
12000
11000
10000
Faoco
2000
7000
6000
|- 5000
4000
I-3000

2000

1
1 ‘ ’ [-1000

F—-1000

F-2000

T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 v}
£1 (ppm)

S50



i B T i
0SiPhs
_COsMe
OCH,4
I/ 7ma
I
i
I
J_, M JU ] L i
8‘.0 7‘.5 7‘,0 615 6‘.0 5‘.5 5?0 /1‘.5 /1‘.0 'J‘.a .STU 2'5 ZT(J 1'5 1‘.0 015 0?0
£1 (ppm)
13
C-NMR for 7ma

PR O¥ BT oen W 77

~ CO2Me

OCH,4
7ma
[]
]
\ il i [ [
I
L i Ll | L
1‘80 170 léU léU 1‘40 léU léU lIlU ].IUU 9‘0 80 TIU EIU EIU 4‘0 3‘!! ZIU 1IU
£ (ppn)

S51

[~ 45000

[~ 40000

[~ 35000

[~ 30000

[~ 25000

[~ 20000

[~ 15000

[~ 10000

[~ 5000

30000

28000

[-26000

24000

22000

20000

18000

16000

14000

12000

10000

[-B000

6000

4000

2000

F—2000




'"H-NMR for 7na

531

vy

7.

i

577

—3.

0SiPhs
~_-COsMe

7na

— 1.260

[~ 17000

—0.005

[~ 16000

15000

[~ 14000

[~ 13000

[ 12000

[ 11000

[~ 10000

[~ 9000

I~ 8000

[~ 7000

[~ 6000

[~ 5000

[~ 4000

[~ 3000

[~ 2000

[~ 1000

YT ¥e &
383 3888 S8
Wi S-S =

1.01-J _

300—1 r

ro

—1000

T
8.0 7.5 7.0 6.5

BC_NMR for 7na

— 105,90
163,49
— 161,85

L L

I

T T T T
5.0 4.5 4.0
1 (ppm)

0SiPhs

“_CO,Me

7na

w
o

@
=)

61,78

8500

8000

7500

7000

6500

(6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

T T T
180 170 160 150 140

T
130

T
120

T T T T T
110 100 90 0 70
£1 (ppm)

S52

50



45000

—5.720
—3.581
— 1.538
— 1.263
—0.008

40000

OSiPhj
CO,Me

[~ 35000

30000
Cl

7o0a F 25000

[~ 20000

[ 15000

- 10000

[~ 5000

S—
0.99-  —
b

L
L

101
1.02:

T T T T T T T T T T T T T T T
4.0 3.5 3.0 2.5 2.0 L5 Lo 0.5 0.0
1 (ppm)

= o]
2,913
6.0
3. 99{

93

o
-
=3
o
o

o
=3
B
o
o
=3
o

B5 BERREIS3E
So gnNmggEELEgE
£Y¥ BRERAENEAR

WECCC A W

17000

165, B4
51,80

(16000
(15000
OSiPhj
2 COZMG 14000
(13000
cl 12000
70a 11000
(10000
o000
8000
7000
6000
5000
4000
3000
2000

[ ! ! 1000

1000

T T T T T T T T T
180 170 160 150 140 130 120 110 100 a0
£1 (ppm)

S53



—3.584

/I I

SiPhs
CO,Me

e

Br
7pa

— 1.266

—o0.011

[~ 50000

[~ 45000

[~ 40000

[~ 35000

[~ 30000

[~ 25000

[~ 20000

[ 15000

[~ 10000

[~ 5000

[ euuay
24000
23000
22000
21000
20000
15000
18000
17000
16000
15000
14000
13000
12000
11000
10000
(9000
8000
7000
6000
3000
4000
3000
2000
1000

F-1000

|

JA l N N

& 1 B

= S =

T T T T T T T T T T T T T T T T T
8.0 1.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
1 (ppm)
13
C-NMR for 7pa
g EEEE H
E czEo =
N
0SiPhs
A_CO,Me
Br
Tpa
]
)
]
\ |1 I |
I I ]
I ILi
T T ; T T i ; . ; : : T T T T T T T
180 170 160 180 140 130 120 110 100 90 80 70 60 50 40 30 20 10
1 (ppm

S54

F-2000



s e ¥ I I [
[~ 45000
[~ 40000
J’J' ” { 35000
OSiPhy
mcone 30000
HsC
[~ 25000
7qga
[~ 20000
F 15000
F 10000
Iy 5
l] It | 5000
‘ l
I . L0,
YT T ! T T
T VV - - -V T T T T T T T T T T T T T T
8.0 1.5 7.0 6.5 6.0 5.5 5.0 4.5 1.0 3.5 3.0 2.5 2.0 L5 1.0 0.5 0.0
£1 (ppm)
13
C-NMR for 7qa
T T V=N T T 11000
10000
9000
8000
1
7000
OSiPhg | 000
A CO,Me
HsC
4000
79a
|
3000
|
2000
[ I
! ‘ 1000
| Pt ‘
I L i
F-1000
. : T ; . T : . T . . T . . T T . T T
180 170 160 150 140 130 120 110 100 90 30 70 50 50 40 30 20 10 0
1 (ppm)

"H-NMR for 7ra

S55



6.278

6.27:
—3.770
— 3.566
— 1.549
—0.019

—1.275

[~ 110000

0SiPhg

mCOZMe + 100000
H3CO

t 90000
J f [ J Tra - 80000
70000
F 60000
F 50000
40000
F 30000

20000

J [ 10000
|
I I l
| |
P \

_4

0.99
0. 96

F-10000

2,001
1.98-T
g
0.99-T
3.00-T

e |2.99T

=
5}
o
o

o
5]
o
o
o
5]
o

5}

BC_NMR for 7ra

11000

186, 15
158, 97
143,20
—51.80

10000

9000

[-B000

(7000

5000

4000

| 3000

I 2000

| 1000

F-1000

2000

~-3000

T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 g0 80 70 60 50 40 30 20 10 0
£l (ppm

S56



"H-NMR for 7sa

AN T T 7 7 :
OSiPhg
mCOQMe
I F
7sa
| |
1| l | |
i |
SHe T T 7 <
8‘0 7'3 7',0 b‘:} b‘() 5. 5'.0 1'5 ',0 .;'.a .;'.0 2'5 z'U 113 0'.0
1 (ppm)

BC_NMR for 7sa

2E= = trep z
[ | N
Tsa
]
]
I
] | ]
[ 1
[N}
i ||
180 170 160 150 140 130 120 110 100 80 70 60 50 40 20 10

90
£l (ppm)

S57

F 75000

[ 70000

[~ 65000

[~ 60000

[~ 55000

[~ 50000

45000

40000

[~ 35000

[~ 30000

[~ 25000

20000

15000

[~ 10000

[~ 5000

[ -5000

20000

19000

16000

F17000

16000

15000

14000

13000

12000

11000

10000

(9000

8000

7000

6000

5000

4000

3000

2000

1000

1000




"H-NMR for 7ta

6271
-6.245

—3.553

0OSiPh,
CO,Me

f CHg3
Tta

—2.186
—2.121

— 1535

—0.003

[~ 22000

21000

[~ 20000

[~ 19000

[~ 18000

[~ 17000

- 16000

[ 15000

[~ 14000

[~ 13000

12000

[ 11000

[~ 10000

[~ 9000

[~ 8000

[~ 7000

[~ 6000

[~ 5000

[~ 4000

I~ 3000

2000

[~ 1000

1 ==
=

78
ot
:

1.9
1.0
1. 08:
101

Lo p———

—1000

=-2000

e 1681, 20

8
g
I

1

T T T T T
6.0 5.5 5.0 1.5 1.0
1 (ppm)

e | 3.0

Ve v
0SiPh;
_CO,Me

HsC
CHs

Tta

i |

51,6

19.84
19,60

<

T T T T T T T
180 170 160 150 140 130 120 110 100 90 80

1 (ppm

S58

F13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

[-2000

1000

F-1000




'"H-NMR for 7ua

[~ 15000

—1.537
—1.255
—0.001

—6.284
~6.239
—5.72%

[~ 14000

[~ 13000

[ 12000
f ( { OCHj,4 F 11000
Tua 10000
[~ 9000
8000
7000
[~ 6000
[~ 5000

4000

3000
|
! 2000
|
1000
A I\
3
=

e —

-1000

2:
3
8
3,06

1.18;
104

115

1.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
1 (ppm)

BC_NMR for 7ua

7.3
L]
76,05

S ERTY
5

166, 260
148,53
148,41
—143.32
35,60
3430
3417
a0, 13
ar Bt
24,2

<

ez00
6000
L sa00
H;CO 5000
Laso0
L4000
| 3500
| 3000
200
| 2000

1
1500
]

L] L o

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
£1 (ppm)

| ||

S59



"H-NMR for 7va

— 3.597

Tva

S
—_

| S—

1.53

—1.259
— 0.005

[~ 55000

[~ 50000

45000

[~ 40000

[~ 35000

[~ 30000

[ 25000

[~ 20000

[~ 15000

[~ 10000

[~ 5000

0.9 0o
0,952 p——
3.00-]

5. o3

g
1012
1013

-5000

T T T T T T
3.5 3.0

& 4 0.96T

1.0
1 (ppm)

BC_NMR for 7va

206,39
200,13
166, 16
55

— 143,47

— 14163

— 111

— 108,93

Tva

—B7. a7

G2, 16

7500

7000

6300

6000

5500

5000

4500

(4000

3200

3000

2500

2000

1500

1000

500

500

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80
£1 (ppm)

S60



"H-NMR for 7wa

— 6.309

Sl e

J!IJ

—6.074

—3.612
— 1.540
— 12714

OSiPhs

~ ~ COzMe
\ S

Twa

—0.018

45000

[~ 40000

[~ 35000

30000

[ 25000

[~ 20000

[ 15000

[~ 10000

I~ 5000

—
| S—
0.99  —

2031 |fp———
0971 |fp———

6.01-1
0.98
0.9

3.0
6.0

BC_NMR for 7wa

185, 77
— 16, 16

T 3F
116
™05
60,31
~—51.82

OSiPhy

®/\H/002Me
\ S

Twa

T T T T T
180 170 160 150 140

T
130

T
100 %0 80 70 60 50 40 30
£l (ppm)

S61

T T
120 110

;11000

10000

(9000

8000

F7000

[-5000

4000

3000

2000

1000

F-1000

F-2000

--3000



"H-NMR for 7xa
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'"H-NMR for 9fa
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"H-NMR for 10aa
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'"H-NMR for 11aa
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