Exploration of the Mitsunobu Reaction with Tosyl- and

Boc-Hydrazones as Nucleophillic Agents

John M. Keith” and Leslie Gomez

Supplementary Information

S1



Table of Contents

Page #

Contents

BBLERREA

S10
S11
S12
S13
S14
S15
S16
S17
S18
S19
S20
S21
S22
S23
S24
S25
S26
S27
S28
S29
S30
31
S32
S33
S34
S35
S36
S37
S38

Compound 3, 'H NMR
Compound 3, °C NMR
Compound 4, 'H NMR
Compound 4, °C NMR
Compound 5, 'H NMR
Compound 5, °C NMR
Compound 6, 'H NMR
Compound 6, °C NMR
Compound 7, *H NMR
Compound 7, °C NMR
Compound 8, 'H NMR
Compound 8, °C NMR
Compound 9, 'H NMR
Compound 9, °C NMR
Compound 10, *H NMR
Compound 10, *C NMR
Compound 11, *H NMR
Compound 11, *C NMR
Compound 12, '"H NMR
Compound 12, *C NMR
Compound 13, *H NMR
Compound 13, *C NMR
Compound 14, *H NMR
Compound 14, *C NMR
Compound 15, '"H NMR
Compound 15, *C NMR
Compound 16, *H NMR
Compound 16, *C NMR
Compound 17, *H NMR
Compound 17, *C NMR
Compound 18, *"H NMR
Compound 18, *C NMR
Compound 19, *H NMR
Compound 19, *C NMR
Compound 20, *H NMR
Compound 20, *C NMR




21325-47-2 L
o o . 600 MHz, acetone - 3500C¢
o= = N
= N
O L
o I o
o OS@M — 3000C
{ i
z-Z N
/ \
=z i
vﬂo I— 2500¢
oL o
e
J L
=
—2000¢
~1500¢
— 1000¢
— 5000C
v/ _ ]
L o :
L . - »\_’I_ rL_ J 1l / C._’,FLr e el 4]

10.0 5.0 0.0



21325-47-2
600 MHz, acetone

—— 1000C

— 5000C

150

100

50



Me

21325-18
600 MHz, acetone

— 6000C

- 5000C

- 4000(

— 3000C

ppm (t1}

8.0

7.0 6.0 5.0

4.0 3.0

1.0

0.0



21325-18 B

~ 600 MHz, acetone H
— 5000(
n/u/ — 4000(
Oo=n- N/ I
zZ L
7 — 3000C

Me
[

200 150 100 50 0



(11 wdd

0’8

0'g

o'y

oe

oz

o't

Me
Q
T¢,§O
’N\/A 5 NE
Eoe
P
X
o
o
fen]
fa)
=
I
2]
861 T - B 3.545
3.532
o 2402
.f/;;
96 E - .......... R
r
YOL L e - 1.054
¥
- 0.573
002 ‘ GEGO
£61 - 0.548
; — (.420
) L4100
7 i § [ Py
(=] pas) <o f] 3
S S S S b=
L] [ o o o
i ~y oy Ll L

S7




{11

051

0g

148.891

- 143.707

134.527
- 133.973
130.166

T

128.278
~ 128.537
- 128.056
127.417

Me

Ule uyop

ZHW 00S -G iPPig

52.545

S 21.377

§.332

3000+ —

4.317

o00e
10008
J000Y -




—— 5000C
o
NOMNDOWE oM — o 2 L
25885838888 3 John Keith 3 5
NN NNNNNNN < 21441-6: 500 MHz =~ © u
ﬁ/
\ — 4000C
. I
" ' — 3000(
M L
T —
. I
OHSIN/ — 2000C
_ I
; I
= — 1000¢C
| i i
| ~
(- ML —0
Wy ¥ v y -
T Mot = g ® =
8 8 2 2 2 I
T T | ] T T T I _ T T T _ T T T I _ T I I I _ T T | _ T 1 T m T 1 _ [ I ] _ T T 1
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

ppm (t1)



{13) wdd

0G1

00l

Me

TMS

144.934

143,959

134.379

- 133.983
129.257
- 128.556
e 128.409
L 127.219

e 96,124

- 82233

UileH uyor

ZHIN 006 O Lprid

— 36.648

21.444

30008 — |

30001

J00G1L

S10

0002




[}
=

NBoc

21325-137
600 MHz, acetone

, - )
S N DUV S S _

ppm (t1)

8.0

7.0

6.0 5.0

20 1.0 0.0

8000C

5000(¢

| 4000C

- 3000C

-1000¢

S11



(13 wdd

TJ
o
<

-

&3]

<
P
o

o

[

&

Me

8U0B0R ‘ZHW 009
G61-G2ELe

s 155,861

146.421
----- ~ 137.803
----------- 135.978
132.911

—-- 131.736
’ixf—— 130.630
<<<<<< — 120.981
129.850

56.879

vvvvvvvvvvvvvvvvvv YU AB7
. DD AG8

30001

30002 —

S12

J000%
20005 —
0009
20002




21305-191
600 MHz, CDCI3
© i
“““ 5000¢
()
3 e -
(] (@]
= 5 TM
o Ne) 4000¢
0 :
Q
o=0n-Z
z_ - 3000¢
()
M L
- 2000¢
1000¢
S _;_ Lo L Y
i I ] T i I ] i 7 [ I f H ! T T i i T T W i B 1 I g f i H I I
8.0 7.0 80 5.0 40 3.0 20 10 0.0

ppm (11)

S13



21325-191
800 MHz, CDCI3
©
..... 1500¢
vvvvv 1000¢
Q
=
5000¢
0

50 0

200 150 10
ppm (1)

S14



21325-168 —soonc
600 MHz, acetone
o
,,,,,,,,, 5000¢
—Z
o i
0=tr-Z — 4000C
Z— L
0 - 3000¢
S H
2000¢
— 1000¢
\ ; e i . g
4 ¥ I i | i | H i 7 m i ] i 1 ! I T 1 i T [ T i _ H 1 i I H T ]
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

S15



{11) wdd

002

001

Me

~— 150.823
— 150.723
-— 148.220

146.380
- 136.805
138.555
- 138.068
- 133.642
- 132.040
131.600

R — 22,467

20004

Joooe

S16

J000€

2000% —

20005 — |




21325-67
S 600 MHz, CDCI3

Me

8.0
ppm {t1)

3.0

~1000¢

S17



21325-67
800 MHz, CDCI3

Me

@
o

200 1A 100
ppm 1)

L 2000(

15000

1000¢

e BOLOC

S18



Me

214417
G600 MHz, CDCIZ

ppm (1)

7.0

6.0

S19



21441-7
500 MHz, CDCI3

Br
/\g\Br
N
Me

200 150 100
ppm (t1}

S20

Hpalapianirina L




Me

21325-178

800 MHz, CDCI3

9.0
ppm (t1)

7.0

6.0

5.0

40

3.0

20

0.0

‘‘‘‘‘‘ - 5000C

-~ 2000

— 1000¢

S21



Me

21325-178
600 MHz, CDCI3

200
ppm (11}

100

- 3000¢

- 25000

- 1500¢

-~ 1000(C

S22



{11 wdd

o8

oL

09

0'G

oy

oe

0e

01

00t

02
e -

ws

¥O'L

SLe L

o3 i
A
[ak 2at]

}
.
Me
(@)
570
_N

¥

~ 7.839
7.837
7.825
7.823
7.722
— 7.708
- 7515

- 75086
7.494

Ve 7.432
T 419

e 4 BG8

!
[
=

J0005 -
J0001

S23

J0051




21441-2

d: JHeith 26

o™
—
O
\\ M
Oo=n-zZ2
NU
o
=
L
1 ' 1 " “. _ T I “, f T 1 i . 7

200 180 160 140 120 100 80 60 40 20 opm

S24



21325-59
600 MHz, CDCI3

14

- 3000C

- 2500C

- 2000
3]
= u
== 1500C
.......... 1000C
5000
M -5000

T ] T [ I 1 T T b H T T 7 H 1 H { T T H ! _ 1 H 1 T H ™ “ T i T i T T i T
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0
ppm (t1)

S25



Me

14

i
i

21325-59
6800 MHz, CDCI3

200
ppm {t1)

150

100

e 3000¢

— 2000C

10000

S26



Me

15

Boc

21325-155
600 MHz, acetone

W

! i I

ST | WU L S

EYa—y

- —2000(

ppm (t1)

0.0

S27



(13 wdd

002

0G4

05

Me

§51-Geeie

15

8U0B0R ‘ZHW 009

........................ 155.861
146.421

----- — 137.803
----------- 135.978
132,911
—- 131.736
e 130.830
—— 129.981
129.850

56.879

vvvvvvvvvvvvvvvvvv YU AB7
. DD AG8

30001

30002 —

S28

3000% —

20008 —

J0008 —
20004




21325-47-1
© 600 MHz, acetone
—
(&)
0 .
m
: a
~ 4000C
(@)
\\
0=0-2 |
Z—
“““ 3000¢
)
=
- 20000
— 1000C
.
, I }s\ e )
10.0 5.0 ”

ppm (i1}

S29



Me

21325-47-2
600 MHz, acetone

—— 1000C

— 5000C

I

150

100

50

S30



17

21325-185
800 MHz, CDCI3

5000¢

4000

— 3000C

2000C

1000C

@]
() VV’
o= 2
= O Z—
(]
=
@)
™
LL
¥
T T T ! ] o
8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0

ppm (11}

S31



17

F3C

21325-185
600 MHz, CDCI3

1000C

200
ppm (t1)

S32



ZBale8dL2888 & 2144127 g
S2ERRRNRNEEE 8 acetons = 0 1500¢
00]
i
— 1000C
@]
(0] VV’
o= 2
= o Z—
() ™
LL
= )
-~ 5000C
i
H |
| ;
il i
L e ) J L e e
o © -
] 8 m,
7T ] _ MYA‘__,YW,M\‘A
9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0

ppm {t1)

S33



(1) wdd

o

05t

0ot

05

30001 —

18

auajeoe
L2-bvvle

o 155,146

- 137.820
137.163
137.140
~~~~~ 137.123
— 137.095
R 135203
134.138
130.809

- 130.618
—— 129.175
128.607
L 128.443
' -~ 127.091

b 125279

83.348

e 29,371

JO00E

Joooe

J000% —

J000S




(13} wdd

06

o8

04

09

0's

ot

oe

0'e

o

NO, ‘N/
560 |
00°k
960
2ot -
R
goZ +
@ N
& B
S
=
LGS
Le7]
Y
e 1,594
L6 -
o o =
] o
] [=
2 =}

S35




dav13C Acetone d: JHeith 18

- B

19

NO, N

T f 1 ' I T v T
200 183 160 140 120 100 80 (3 40 20

ppm

S36



21441-41

20

e
Me
0]
&
NO,

600 MHz, acetone

2000C

S37



20

NO,

21441-41
600 MHz, acetone

ppm (t1)

200

150

100

50

5000

S38



