Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

Supplementary Material

Preparation of substituted alkoxypyridines via directed metalation
and metal-halogen exchange

Ibrahim D. Bori and Daniel L. Comins*

Department of Chemistry, North Carolina State University, Raleigh, North Carolina 27695-8204, USA
E-mail: dlcomins@ncsu.edu

Table of Contents

1. 1H and 13C NMR spectra: 2; 3; 4; 5; 8a-e; 9; 10; 11; 12; 13; 14; 15; 16; 17; 19; 20; 21; 22; 23; 24; 25, 26.... 52

2. X-ray Crystallography Data: 8a, 10, 12, 17, 21, and 24...........cooociireeeeee e eeeccireee e e e e e eeeccirreee e e e e e e eesnrrraeeeeeeeens S55

Page S1 ©AUTHOR(S)


mailto:dlcomins@ncsu.edu

Issue in honor of Dr. Peter A. Jacobi

OMe

S

P

N™ "Br
2
CDCl3, 300 MHz

3.857

7.013

wn
=)
=1
~

M

6.803
6.795

6.788
—6.776

E

ARKIVOC 2021, v, $1-591

[7-3 2 U>g n
s3zds, B TR e
33 SRoRGE 7.00 6.90 6.80 ppm S
© o L ~ — ) -
o 1.02
r 1.00
M- L | Lk A L 27 SR, A
e i e o e
9 8 7 6 S 3 2 1 -0 ppm
b R 9 !
1.00 1.00
1.02 02
Page S2 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

©
el 23
i
wn '
e
OMe L
| S
-
N™ "Br
|
2

CDCl3, 75 MHz '

150.623
110.207
55.576

———113.204

166.805
143.009

WMW}AWW“JMW.W?Mk -\«)AJ»‘MMWWNMMWM WWMMWNWNWNM%/ wmwwwﬂmwmfwﬁywwwwwwwwwM\

R N [ RS [ U I 3 ) I i | T 07 7 .2 P T o s o 3. ) L 7 1 L7t S0 J VLV % e g ALV S (05 5,5 | 7 O [ 57 35, e 77 B 1 35 798

180 160 140 120 100 80 60 40 20 0 ppm

Page S3 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

‘ OMe O

CDCls, 300 MHz

8
o
‘ w w ~ o~
1 o 53 38 s
5 © 2 oo s
a & ~ s
~ 2, J
| -
!
J A L , |
- —— — L e e e e R S —
11 10 9 8 7 6 5 4 3 2 1 -0 ppm
| ¥ i I
1.00 1.19

Page S4 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

189.818

167.510

AN ?WM“WMM”WWMM“%%lﬂ«ﬂMM&NM/

77.652
— 77..226

\_76.805

OMe O

N™ "Br
3
CDCl3, 75 MHz

154.230
107.722

————145.415
120.373

9 PR

Aol *jﬁ' A

56.893

A AR A I

ARKIVOC 2021, v, $1-591

B L L T L T 5

160

) e

180

L L e B T

140

= 37 e e o

120 100 80

L5557 e LT O

60

557150 ) U

L

40

o] e o ol sk

20

Page S5

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

OMe
il
N B

4
CDCl3, 4C0 MHz

o
o
>
o ®
n N
2
P s
§§ S VA o =
© )
o © 9 S
J : 15 :
; & & g
il 3 o
I ~ [
I
AL =N L ’L—JL j\ A
) R B o ) [ P e S B v e T P [ et L b e e P B e ) e S i i o i T e e e e S T (s
9 8 7 6 5 4 3 2 1 =f ppm
L e
1.00 45 2.02 1.01
1 3.038

Page S6 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

OMe
|\ OH
3
N Br
‘4
CDCls, 75 MHz
& b
@ 9
~©®
~ o
5
% o 20
N K Sas
S w e
e Sw H
o« w
o 2
2 V=
& §§ g & |
~h A | | J i 5
180 160 140 120 100 80 60 40 20 0 ppm

Page S7 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

070

3]

=
P
N r
5

CDCl3, 400 MHz

5.284

4.779

6.806

e e G

8.121

= “8.107

7.264

O Al

1.597

ARKIVOC 2021, v, $1-591

0.000

Page S8

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

00
=
T
N Br
5
CDCl;, 100 MHz

77.548
77.230
76.9189

112.392
91.797

149.396
66.045

161.043
140.084
118.587

TR Rt $ooo ol : l

e S 1 T T ) L G e T L M 0 T ) L0 T 5L =t ) 7 s 5 - [, I o L /0 PR\ 5 L 732

180 160 140 120 100 80 60 40 20 0 ppm

Page S9 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

N~ “Br

CDCl,, 400 MHz

ARKIVOC 2021, v, $1-591

‘ r\ ‘
| ‘ | I
e defhia 5.8 A A A
I Ll LTS T T ! 7 )
11 10 8 7 5 -0 ppm
¥ ¢
1.00
00
Page S10 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

CDCls, 100 MHz

-150.604
138.585
77.230
~76.912

L 77.548

___,—140.048
128.370
114.364

o 75 Bt [ P v ot b o e i

180 160 140 120 100 80 60 40 20 0 ppm

| U T R S | T P v e ot e s T |52 0, S ) R 5 T i 2 B (5 o i o

Page S11 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

CDCl3, 300 MHz

&

@ b

> &

© ~

i s
T T T T T T T T T T 15
9 8 7 6 5 4 3 2 1 -0 ppm

e w ¥

1.00 8.15

Page S12 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

Me
Br g
|/
N Br
8b
CDCls, 75 MHz
o
3 32
= o S
. 4
] o | o
o — o (3 o
wn o - o r‘ .
b % X I B
s o
< o~
= S
g
L e e S e 0 e e o e o e s R s
160 140 120 100 80 60 40 20 0 ppm

Page S13 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

8.390

7.449

ARKIVOC 2021, v, $1-591

SiMe,

™

P

N” “Br
8c
CDCl;, 400 MHz

Br

0.415

ppm

Page S14

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

SiMe,

B>

e,

N~ "Br
8c
CDCl3, 100 MHz

77.548
76.912

% .2
-1.283

30

151.580
134,533

—-154.802
141.040
—127.413

N L o l sl l In- L " A il N Aol \ , oy i Rl L e
Labla Y d ¥ L v ¥ il ¥ W ) ?

7 T B IR =) L 0 B L7 ] G R ot =7, O 0 7 O 4 U 3 [ I P U ) A T 2 ) 0 7 7 v B R R S e M LR e G LI R

g
180 160 140 120 100 80 60 40 20 0 ppm

Page S15 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

CHO
Br X

P

N™ “Br
8d
CDCl3, 400 MHz

10.285
8.663
7.856

| - .

T R T i i o ) e i O P B

URE F oot e i o o e i K ) I S e, ) o e S i ) R S o £y o o i o 3 Pl S et v et ) e PO (e ) (e

12 11 10 9 8 7 6 5 4 3 2 1 =0 =d ppm

W v ]
1.00 1.06

Page S16 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

CHO

o

P

N™ "Br
8d
CDCl3, 100 MHz

Br

g
§f E: o o
A - E @
"‘ o) @ No®
| 3 - '\m“
? g ’
|
|
I | 1 el
L e e e e e e e
200 180 160 140 120 100 80 60 40 20 0 ppm

Page S17 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

OH

Br X

P

N~ "Br
8e
DMSOdg, 400 MHz

8.2238
6.964
2.500

] T

S o T e e e B s o A e L s e s
13 12 11 10 9 8 7 6 5 4 3 2 1 -0 <A ppm
’ V7 ¥
1.08

Page 518 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, S1-S91
e
OH
Br =S
| r~
N" Br s :
8e @ n
DMSOds, 100 MHz \‘
o
m -
“ 2
S ©
J
s T o
o S i
~ s S 7 s
2 2 5
| ) . )
S T T T T o e A L e A A e S
180 160 140 120 100 80 60 40 20 0 ppm

4¢

Page S19 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

OMe
|
N™ "Br
9
CDCl3, 300 MHz

3.964

ARKIVOC 2021, v, $1-591

0.000

JIL JUL L e ool ik,
T T | T : I T !
7 5 4 3 2 -0 ppm
ki B L
.00 3.00
1.00
Page S20 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, S1-S91
OMe
Brl\
N "BE
9 w
CDCl3, 75 MHz 203
g
© X o
% ’[kg 5
a @ 8
g 7
‘ \
I J ‘JJ W JL . A% \ i L.W |
i e o L e B o L L NI
160 140 120 100 80 60 40 20 0 ppm
Page S21 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

8.431

—7.270

4.845
4.829

1.566

ARKIVOC 2021, v, $1-591

0.007

Page S22

OMe
Br. | S OH
L
N™ "Br
10
CDCl3, 400 MHz
o~
b4
<
T S0 P
4 3

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, S1-591
OMe
Brl\ OH
N B
10
CDCl3, 100 MHz
. 0 ~§"
w o .
- 5 L
© g = !‘ %
o - f‘_’: -
180 160 140 120 100 80 60 40 20 0 ppm
Page S23 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

1"
CDCl3, 300 MHz

2
o
2
Lol o
§ 3
s =
- o DS X 5
e ———_—, S e e e A
12 11 10 s 8 7 5 5 a 3 2 t -0 -1 ppI
% ¥ 3.‘30
AR 1.00

Page S24 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

OMe O
o
~
Br N Br
1
CDCl3, 75 MHz
J
f
: 2 8 n
- A )
] @ - 252 N
g :
a "l.‘-’. 8
: :
| ﬁ L 3
ﬁ:|u1||lpl'llll{lln!Illt||1;||||||:|s||||r||||l|.1lx||4|x|11!11141a1|‘llll4|llxllo.sl‘;x|nlzloa'|1|<||x6-|nlhbl
250 180 160 140 120 i00 80 60 4

Page S25 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

7.270

7.602

3.848

4.798

e e e T
e T A AT 4 )

Is

ARKIVOC 2021, v, $1-591

OMe
| X OH
A
Br N Br

12
s CDCl3, 400 MHz
AE
P R

2.15 ppm

1.02

1.560

I e L

5 4
¢ v
3.02
z.05
Page S26

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

g§§ OMe
RS X oH
NKLJ I/
Br N Br
12
CDCl3, 100 MHz
3
L R b
~ Rl
l
_j A.Il 1., e, L A
[P 30 22 o e 2 B 55 R LT 2 i e it ot ok ) 2V L 50 25 L Y L P I P T R A T T L LA e FRUIER ) U 361 o P SR L Y T M i Y LR 25 L 2P R L L LI LB ML R TSR B 8 SR
200 180 1619 140 129 100 80 60 40 20 8 ppr

Page S27 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

0™
P
N Br
13
CDCl;, 300 MHz

-
o o
g =¥ 2
~ " @ s
o~ o
5 i 8
«© p;
JL \ J l\ AR
—————— — T —T—— T
10 9 3 7 6 5 4 3 2 1 -0 ppm
e L ¥
1.00 2.01
2.07

Page $28 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91
(o)l o)
NT > Br
13
CDCla, 75 MHz
- © <
Rgw
o
< m g S
2 = 3 = i
B e S j
1
T T T o o o B S T S LA o o o
180 160 140 120 100 80 60 40 20 0 ppm
Page S29 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

CDCl3, 400 MHz

ARKIVOC 2021, v, $1-591

= <
S 7 . a <
. | U A |
— T S =] T T -ID e
10 8 7 6 5 4 pp
$:00 1:3 SoRp 2.‘(06
Page S30 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

]
Bt
28]
o/\O iy
BTW
I Pz
N
14

CDCl3, 100 MHz

P
@ ™~ T
a i @
n o bt
. & ‘
= L.
S @
)
w
n
.
n
<
-
e ] ™~
< el n
o - 3
. .
w n o
wn - 2
b - -

:uvn[|x1||n-|||||||||»xn||v-1]|||1||:4||'||||‘.||]—|.||;n:4-||.|||;x||]x:x:||1|1|||::|rv\1]v|r|||||slnl|;|ﬁ|r|||.|u‘1|vavl:

200 180 160 140 120 100 80 60 40 20 0 pp

Page S31 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

15
-
DMSOd;, 400 MHz 55 2 :3.3; 55 3
0o 0 ~~ i ~
©

e L Y
7.664
7., 646

N R e R

T T T T T T T O T T [T T

8.20 8.05 7.90 7.75 ppm

nT <o SRRe 2 R KRV (S o Loy
2982 TO0g © & v 1.06 1.07 1.13
IR . O8O, ~
AR "6, S 3 o 1.00 1.04

! A < &

10 9 8 7 6 5 4 3 2 1 ppm
o i L e
1.07  1.001.04 1.09 2.17
1.05.07 1.13 1.06 2.01

Page $32 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

ks
S
"
RBE
o |a
a1y,
oH 070
m
e X =
| | o
> = e
NC N7 B Se
S
&
15 5
= ©
DMSOds, 100 MHz S ¥ S
£ % D o o <
= L3 °V°_m 7 © %
N Qe - A o
S 1 = Gl wd o @ B
| g 5| 3
g s al| @
i
<
i
&
o -
N2
oiz 22285 3¢ o
Qg RS S dem o
e £5e0Yen e
2 258 gafqqlsy 2 8 s
* : @ 5 I W
i N & it thn s S e i
b A >
il icl Wkt dd b g it el e i ot Motk s & 1 L5 | s b ©
148 144 140 136 132 ppm
1l
| il l H'Ll | | Il
T TR T I s e T B B LRI A s e
180 160 140 120 100 80 60 40 20 0 ppm

Page $33 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

Br 070
-~ .
Lo,

16
CDCl3, 400 MHz

™
~
o

2.042
a.4021

r

wn
g |
=0 n
"

L e L W) pa st R LALLM B L e

IO g.00 7.85 7.720 oppa
@ v
N rv!v;m-"} ~ et e s
N w'le I H 1.0 .
. | J | 1,65 1.08 . g
/ : @
" T
| S
N I
10 .
1
A A k b ST G
S — T O ]"—f“‘“'—’F‘"T'“l r- I""‘I—T Ll "I—"-l""r—f'”'[ T F ¥ 3 'r"!'_f_|
1 8 7 ] H 4 3 2 -1 ppm
WPk i 4 v b
1.00  i.021.00 1.02 2.1
1,00 1.051.08 2.1t

Page S34

ARKIVOC 2021, v, $1-591

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

Br 070
= =
! = i p EE
N™ "Cl "N” “Br &

128.362

CDClj, 100 MHz

- 127 .183

131.539

o
-
e rnm
ma .
£
00N h
357 M)
l Y [ SESEIRE S

g
e @ I:L " A
ST L . . LoV
AT . §z8 2 § 120.2 128.6 128.0 127.4 ppm
i - l L o i
s g | “n ot
g. - : ,J:‘:E ;
& ! =
- [ a3
\
1
/ L { ,
FTYTTYT T L BB LB A e B T B G S R e e e e e e i i
180 160 140 120 100 a0 60 40 20 0 ppm

Page S35 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

17
CDCl3, 400 MHz
"ao -
5 § o EE ::' E ® o
LY 115~R28 g
[le  Syvnca®
w5
| - T
’ |
|
| o,
| Li
o U A
~ -
b :3 B s L e e R AR Ay L )
< -
< 8.1 7:8 Tl ppm
| Lrgtigat Lyt empmd [ g
{ L.00 .03 1.03 <
| 1.00 2. 08 5 °
! o
! »
| -
s S| SRR | S 11 A i e ~,J_,JL_~
8 7 6 5 4 3 4 H -0 ppm
L v
1.00 1.031,03 2.00
1.002.00 2.04 2.03

Page $36 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

< -
N™ "Cl ‘N~ "Br
17 |
CDCl3, 100 MHz

hlﬂ
2
o
258d
neS e
> i m
= sogin
=1 Eﬂ"'!,: 0 owN
' - y o T8 1
= - (- Cian 7
- . o ~ b I
i s ,‘; 2 BB o o
~
2 wn 0 /F"-n ] '\/I g
N gl 2 89 = s
s ala B[ 3 : g
nil e i 'J-«
&l b I | 'L =
= ;
B 8 ]
k] L.}
\ l \
|
i |
Lo L 1 i

T T T L 2 o i i v A L A ! e et o B o e 0 e ae o L Ll LA L e e it SR i S 8 22 B LI B G
130 160 ia0 128 100 L] 50 10 20 0 p

Page S37 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, $1-591

10.378

8.629

7.270

7.142

18
CDCl3, 300 MHz

4.013

—=0.005

Page S38

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

O OMe
H g~
L,
N Br
18
CDCl3, 75 MHz
288
~~©
I\y\".-
i
<
=
a
b 5 4
s 2 e 3
% i a 2
i 5
-] o~
g 3
.‘
| |
. | | | | ‘
R A B B e N B A
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Page S39 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, S1-S91
OH OMe
= =
|/
NT™Cl N7 Br
19
CDCly, 400 MHz
g ome ©
g 388 zaringhs
. 4 5 ~r~ ~ Y
© © w( Lo r\r\,\ %
]
«©
e
JUU 'JV'
S
25%‘;;‘,5 T T R T
¥ o
:m&:,\h 5.2 8.0 7.8 ppm s3
L R o A S | &% %
i 1.00 1.08 1.07 - o
Il 1.02 1.05 1.07 o =
n : -
| | <
i :
* |
LLLWUU A_J L J.._jk,___./\ =3
—1T—T—T—— T T T T T T[T — T
9 8 7 6 5 4 2 1 -0 ppm
L e i e e w B w v
1.001.081.07 1.05 3.07
1.02 1.051.07 1.02 1.04
Page S40 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

OH OMe
B =
s | e
N”™Cl NTTBr
19
CDCl3, 100 MHz

ARKIVOC 2021, v, $1-591

¥ o
&% ww g
o N~
:’%: @ < § o E ﬁdﬁa"‘;’
. E . @ ]
s % i E
| ’
« B ! 1
% o
o
g g
4 23B38s ' L
= 2R o2SE LU A R A R L B R T | RARLLR [ ARLELLLI T
078 Tgom® I3 150 146 142 138 134 130  ppm
BES  GRo-agnn o
© mH:g b %53 o ©
© =3 7 . ~ v
5 R | s : 2
g NT S { i = .
=) | ! I w
| | | i
| | ‘ |
[ i 1
|
j L | I
ool b
)3 A 752 P 52 )| P o B 2= 3L ) 2 P 0 o, ) P8, 1 357 5 7 P O B J B P 2 5 WLl 3 B . P o B . 7 738 P 2 2 0 G T2 72 e it 7 U G . (L . A P R
180 160 140 120 100 80 60 40 20 0 ppm

Page S41

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

|
Br

=
|/
N™ "Br
OH
21
=3
DMSOds, 300 MHz b
2 o
L}
) e |3
2 e
L}
© o
o
T <
< g = <<
S S5
o w 3w
»h MNL o J
T ——— — —
10 9 8 7 6 5 4 3 2 ! =0 ppm
C]
1.00 2.15
1.06

Page $42 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

39.787
39 510
\—39.233

Br | e
N” Br
OH
21

DMSOdg, 75 MHz

—40.068
\38.952

40.345

155.582
138.857
127.358
125.383
125.212
———63.591

S

—

S 55 152 P ) ) o2 2 ] G 2 L, o] 2 25 7 % L L L ) LR O T ) O . DR LI, ) L L e 1

180 160 140 120 100 80 60 40 20 0 ppm

Page 543 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, $1-591

Page S44

OH OH
Br N X
| or
7 o
I N~ "Br Br N~ "Br
22a 22b
DMSOdg, 400 MHz
| i |
=, & J_L JL l SRy SR J
T T T Fae T T T = ?
9 8 6 5 4 2 & =0 ppm
B W Y
1.00 2.00

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

OH OH
Br N 1 S
| or |
~ 5
I N~ "Br Br N~ "Br
22a 22b
g DMSOds, 100 MHz
> N
] 53

RRRI (SRS,

\ \_39.298
39.093

/ /739.927I

w

]

w © o @

~ ll[lll‘]rlxl‘l|lllllll|III||'lll|l|ll[l1lIIAIII{|X|1IIIIT]I‘I! 3 -t Q.

927 129.0 127.5 126.0 124.5 ppm s @
™ “fu_;(‘ ©
©w © ~ 9
P * SN
S ©
w o« H
w -
-
| P ORI ‘
Lo " AP - CRIR s N 4 35 : " o , . i
YY!I_ﬁVIIIIIIIIIIll]lll<Illl|[ll¥l]llll|"lillII| T | R R T 5722 ) (O i L R L
160 140 120 100 80 60 40 20 0 ppm

Page S45 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

O 0 0.0,
Br R 1 x
| or L )
I N~ "Br Br N” "Br
23a 23b
CDCl;, 400 MHz

3.423

4.789
4.561

7.626
7.26S

-0.000

Page S46 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

Br N 1 N
| or I
Z ~
1 N™ "Br Br N™ "Br

23a 23b

CDCls, 100 MHz

~
o~
b -
& o
© b o
ot (%] gg‘” =
\ g lnc\fui 23
: . EEY
~
b o o
- ol o
~ | 9 ~
S ) S| = s
. < -
- n | ]
w . \
- o |
] |
! f
|
|
ol | | : ; .
o Y v
S ) L L L33, 701 1 I (s = I i J ) PR S S o o N I, N s S St S I O 0 T S L0 K 3 P R T R e N i L ) L T . o 2 o i
160 140 120 100 80 60 40 20 0 ppm

Page 547 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

0: O

ARKIVOC 2021, v, $1-591

N
Br~ N7 “Br
S
24 = e
- w
CDCl3, 400 MHz i
| )
: |
o !
& o [
i /
|« o
I I | | AL A LA LG G AL WA LR WAL L
4.80 4.74 4.68 ppm -
o — L g
Too © 2.08 o
~ o & & 2.01
J;_)l A Jl )UL ]L 5 “
T T r T T T [ T T I T T T T [ T T T ‘ T T T T I T T T | T T T T T T T
8 7 6 5 4 2 1 =) ppm
[} f— vy X
1.00 2.03 3.00
1.01 2.01
Page 548 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

O\/O\
HO ~
o
Br” "N” "Br
24
CDCl, 100 MHz 2
- ©
~ A 1=
< “w o
- @ 3

—— 28 2D

o~
g
- o
& o9
w R i
,':EJ i yom o oy AP
<
[} ™ © ! I i
o
Pa® - o 146 142 138 134 130 ppm
Ly [— 3% . R w i,
= PN O » H
o [— BNCRR N | w
= wn ™ o @ w
) w - w
. -
= Y
- g |
-
Wb A AN A A Y pisyre s et U U ST b s N R A s AT Do ki vt ! s

| S R i s ot e ] P2 ) e K 8 ) s, oL S ) OS5 S P G ) 0 USSR 6t P 7= 2 7 77 e v, P e s L P ] (PR ot o 7 2 P ol o o 5] P G 7 e 7 P | e ) [ £ 3 7 !

160 140 120 100 80 60 40 20 0 ppm

Page S49 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

7.270

7.094

5.365

4.856

o]

ij

P

Br N“ “Br
25

CDCl3, 400 MHz

ARKIVOC 2021, v, $1-591

——0.005

=

Page S50

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

Br

25
CDCl;, 100 MHz

— - 133.565
-—130.205
129.985

]
|
it |
8
8‘ 2§ g s, jL-u ! _JJ
:’gé v'.é j—[IT=n{xll||l\V‘lllllllllllill"]l‘l;n||I.=|1l|]l|]|||‘l|
S LN 134.0 133.0 132.0 131.0 130.0 ppm
koo n
® o ;
- g"'t':‘l
= ET
L . . : .
||III|IIX||II|I|II|I|III|]ll!l[lll||||||lllII|I|II|lI|l|IIIl|IIIl]ITII]IIlIlIII[IIII‘IIYI]I
160 140 120 100 80 60 40 20 0 ppm

Page S51 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

8.033

7.270

7.119

5.273

4.370

N~ “Br

CDCly, 400 MHz

ARKIVOC 2021, v, $1-591

0.005

Page S52

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

ARKIVOC 2021, v, S1-S91
0
r
OI\
N" > Br
26
CDCl,, 100 MHz
o &
#Ej
5
. S
i g p
g d .
g ’! 2
0 © 2 ‘ 2
g8
. °E
3 ﬁL’(
It ,
. | | A :
) r \|1x1|x|||..|l\‘[x|||||4||||||||y..
||x|\:|||r||‘xi|x!n|||||]||||]||||]|||-]\|nv1|||l||||xr T T T -
¢ ' 1:130 I 1z|w 120 100 80 60 40 20 0 pp

Page S53 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi ARKIVOC 2021, v, S1-S91

General Experimental: ( for C;H7.33Br2N0O2.17 (x07093)

Data Collection and Processing. The sample (x07093) was submitted by lbrahim Boriofthe Cominsresearchgroupat
North CarolinaState University. Thesamplewasmountedona nylonloopwithasmallamountof NVHimmersion
oil. AlIX-raymeasurementsweremade on a Bruker-Nonius X8 Apex2 diffractometer at a temperature of 110
K. The unit cell dimensionsweredeterminedfromasymmetryconstrainedfit of9933reflectionswith4.8°
<211<56.04°.Thedatacollectionstrategywasanumberoflland1lscanswhichcollected dataupto57.54°(211).The
frame integration was performed using SAINT+.1 Theresulting rawdatawasscaledandabsorption corrected using
amulti-scanaveragingof symmetry equivalent data usingSADABS.?

Structure Solution and Refinement. The structure was solved by direct methods usingthe SIR92 program.? All
non-hydrogen atoms were obtained from the initial E-map. The hydrogen atoms were introduced at
idealized positions and were allowed to refine isotropically.
Thestructuralmodelwasfittothedatausingfullmatrixleast-squaresbased on F. The calculated structure
factorsincludedcorrectionsforanomalousdispersionfrom the usualtabulation. The structure was refined using
LSTSQ program from NRCVAX,* graphic plots were produced using the NRCVAX crystallographic program suite.
Additional information and other relevant literature references can be found in the reference section of the
Facility's Web page (http://www.xray.ncsu.edu).

AdditionalNotes: Therearetwooftheorganicmolecules(designated'A'and'B')andone third of a water in the
asymmetric unit. The water molecule site on a 3 (i.e. a site with crystallographicthree-fold symmetry)site
which forces adisorder in the water's hydrogen  atom positions. The fractional numberof hydrogensand
oxygensintheformulaiscorrect and arises from this circumstance.

Acknowledgement Theauthorswishtothankthe
Departmentof Chemistryof North CarolinaState University andthe State of North Carolinaforfundingthe
purchase ofthe Apex2 diffractometer.

. Bruker-Nonius, SAINT+ version 7.34A, 2006, Bruker-Nonius, Madison, WI1 53711, USA
. Bruker-Nonius, SADABS version 2.10, 2004, Bruker-Nonius, Madison, Wl 53711, USA

3 . Altomare, A.; Cascarano, G.; Giacovazzo, C.; Guagliardi, A.; Burla, M. C.; Polidori, G.; Camalli, M.
J. Appl. Cryst. 1994, 27, 435
4 .Gabe, E. J.; Le Page, Y.; Charland, J. P.; Lee, F. L. and White, P. S. J. Appl. Cryst. 1989, 22, 384- 387.
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X-ray Crystal Data and Structure Refinement for 8a

Br

Z

8a

Figure 1. ORTEP drawing of x08083 showing naming and numbering scheme. Ellipsoids are at the 50%
probability level and hydrogen atoms were drawn with arbitrary radii for clarity.
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Table 1. Summary of Crystal Data for x08083(8a)

Identification
code Formula

Formula Weight (g/mol)
Crystal Dimensions (mm)
Crystal Color and Habit
Crystal System

Space Group
Temperature, K

a, A

~

° 5 o

]

b,
c,
a,
B,
V.°
v, A3

Number of reflections to determine final unit cell
Min and Max 20 for cell determination, °

Z

F(000)

p (a/cm)

A A, (MoKa)

u, (cm-1)

Diffractometer Type

Scan Type(s)

Max 26for data collection, °

Measured fraction of data

Number of reflections measured

Unique reflections measured

Rmerge

Number of reflections included in refinement

Cut off Threshold Exnression
Structure refined using

Weighting Scheme

Page S56
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x08083
C5H2Br2IN

362.80

0.40 x 0.26 x 0.20
colourless prism
Triclinic

P-1

110

7.2260(2)

7.9444(2)
8.0985(2)
61.2390(14)
70.5395(15)
76.2013(15)
382.544(17)

5452

6.26, 84.54

2

324

3.150

0.71070

14.539
Bruker-Nonius X8 Apex2
omega and phi scans
85.06

0.930

12538

5127

0.0330

5127
>2siemall)

full matrix least-squares using F2
calc

w=1/[sigmaZ(Fo2)+(0.0377P)2+0.0
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Number of parameters in least-squares

R1

wR2

R1 (all data)
wR2 (all data)
GOF

Maximum shift/error
Min & Max peak heights on final AF Map (e”/A)

R1=J(|Fol-|Fcl)/JFo
WR2 = [ S(w(Fo?-Fc2)2)/S(wFo?) 1%

ARKIVOC 2021, v, $1-591

000P] where P=(Fo2+2Fc2)/3
82

0.0313

0.0710

0.0414

0.0745

1.016
0.001
-2.734, 3.600 Where:

GOF = [ J( w( Fol - Fc2 )2 ) / (No. of reflns. - No. of params. ) ]1/2

Table 2. Atomic Coordinates for x08083 (8a)

Atom
11

Brl
Br2
N1
C2
C3
C4
C5
Cé
H3
H6

X
0.20918(2)

-0.19314(3)
0.60649(3)
0.1904(3)
0.0398(3)
0.0393(3)
0.2093(3)
0.3687(3)
0.3537(3)
-0.0737
0.4648

Y
0.16236(2)

0.88868(3)
0.31217(3)
0.7694(3)
0.7164(3)
0.5477(3)
0.4203(3)
0.4727(3)
0.6482(3)
0.5195
0.6830

Z
0.73700(2)

0.73524(3)
0.78747(3)
0.7620(3)
0.7449(3)
0.7354(3)
0.7466(3)
0.7660(3)
0.7712(3)
0.7215
0.7817
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Uiso/equiv
0.01247(3)
0.01273(4)
0.01453(5)
0.0128(3)
0.0102(3)
0.0120(3)
0.0107(3)
0.0109(3)
0.0131(3)
0.014
0.016
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Table 3. Anisotropic Displacement Parameters for x08083 (8a)

Atom

11

Brl
Br2
N1
c2
C3
C4
C5
Cé

Table 4. Bond Lengths for x08083 (8a)

11-C4
Br1-C2
Br2-C5
N1-C2
N1-Cé
C2-C3

ull

0.01510(6)

0.01178(8)
0.01040(8)
0.0140(7)
0.0102(7)
0.0119(7)
0.0123(7)
0.0117(7)
0.0127(8)

u22

0.00993(6)

0.01153(9)
0.01381(10)
0.0102(7)
0.0089(7)
0.0125(8)
0.0099(7)
0.0105(8)
0.0128(8)

2.088(2)
1.897(2)
1.884(2)
1.325(3)
1.331(3)
1.379(3)

Table 5. Bond Angles for x08083 (8a)

C2-N1-C6
N1-C2-C3
N1-C2-Brl
C3-C2-Br1
C2-C3-C4
C2-C3-H3
C4-C3-H3
C3-C4-C5

116.62(19)
125.42(19)
116.23(16)
118.35(15)
118.00(19)
121.0

121.0

117.44(19)

u33

0.01632(6)

0.01521(9)
0.02143(10)
0.0176(7)
0.0110(7)
0.0141(8)
0.0119(7)
0.0137(7)
0.0182(8)

ul2

-0.00086(4)

0.00160(6)
0.00161(7)
-0.0008(6)
0.0000(6)

-0.0014(6)
-0.0006(6)
0.0003(6)

-0.0018(6)

C3-C4
C3-H3
C4-C5
C5-C6
C6-H6

C3-C4-11
C5-C4-11
C4-C5-C6
C4-C5-Br2
C6-C5-Br2
N1-C6-C5
N1-C6-H6
C5-C6-H6

Page S58

u13 u23

-0.00627(4)  -0.00747(5)

-0.00469(7)  -0.00653(7)

-0.00639(7)  -0.00904(8)

-0.0066(6)  -0.0071(6)

-0.0034(6)  -0.0040(6)

-0.0050(6)  -0.0066(7)

-0.0045(6)  -0.0056(6)

-0.0053(6)  -0.0070(6)

-0.0053(7)  -0.0091(7)

1.391(3)

0.9500

1.392(3)

1.392(3)

0.9500
118.42(15)
124.13(15)
119.66(19)
122.02(16)
118.31(15)
122.8(2)
118.6
118.6

ARKIVOC 2021, v, $1-591
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Table 6. Torsion Angles for x08083 (8a)

C6-N1-C2-C3 -0.2(3) 11-C4-C5-C6 -179.90(16)
C6-N1-C2-Brl 179.24(16) C3-C4-C5-Br2 178.86(15)
N1-C2-C3-C4 0.8(3) 11-C4-C5-Br2 -0.4(3)
Br1-C2-C3-C4 -178.70(15) C2-N1-C6-C5 -0.8(3)
C2-C3-C4-C5 -0.3(3) C4-C5-C6-N1 1.3(3)
C2-C3-C4-11 179.00(15) Br2-C5-C6-N1 -178.28(17)
C3-C4-C5-C6 -0.7(3)
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X-ray Crystal Data and Structure Refinement for 10

Br

10

O;g

C
O
C5
N1

Figure 2. ORTEP drawing of x07109 showing naming and numbering scheme. Ellipsoids are at the 50%
probability level and hydrogen atoms were drawn with arbitrary radii for clarity.

OMe
N” > Br
Cc7
02
C3

Page S60 ©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

Table 1. Summary of Crystal Data for x07109 (10)

Identification code
Formula

Formula Weight (g/mol)

Crystal Dimensions (mm)

Crystal Color and Habit

Crystal System

Space Group

Temperature, K

SRRSO
>°>o>o

V, A3
Number of reflections to determine final unit cell
Min and Max 20 for cell determination, °
F(000)
p (g/cm)
A, A, (MoKa)
K, (cm-1)
Diffractometer Type
Scan Type(s)
Max 20 for data collection, °
Measured fraction of data
Number of reflections measured
Unique reflections measured
Rmerge
Number of reflections included in refinement
Cut off Threshold Expression
Structure refined using

x07109

C7H7Br2NO2

296.94

0.28 x0.16 x 0.06
colorless prism
monoclinic

Pn

110

8.1615(2)
4.81360(10)
11.2770(2)

90.0

93.2778(10)

90.0

442.306(16)

9891

6.0,72.682Z 2
283.29

2.230

0.71073

9.15

Bruker-Nonius X8 Apex2
omega and phi scans
77.24

0.93

25452

4118

0.027

3993

Inet > 1.0sigma(Inet)
full matrix least-squares using F
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Weighting Scheme
Number of parameters in least-squares

Rf

Rw

Rf (all data)
Rw (all data)
GOF

Maximum shift/error

Min & Max peak heights on final AF Map (e-/A)
Rf =J( |Fo -

Fcl)/J Fo

Rw=[JS(w(Fo-Fc)2)/5(Fo2)]%

GOF = [ 5(w(Fo-Fc)2)/ (No. of refns. - No. of params. ) 1%2

Table 2. Atomic Coordinates for x07109 (10)

Atom
Brl

Br2
01
02
N1
Cc1
c2
C3
Cca
C5
C6
c7
H1
H5
Hé6a
H6b
H7a

X
0.24410

0.59414(2)
0.55352(17)
0.73979(12)
0.27432(16)
0.35681(17)
0.51310(18)
0.58872(18)
0.50340(18)
0.34699(19)
0.60219(16)
0.8738(2)
0.615

0.295

0.575

0.719

0.976

3.20741(3)
-0.72633(3)
-0.1808(3)
-0.4496(3)
-0.1602(3)
-0.0667(3)
-0.1479(3)
-0.3507(3)
-0.4528(3)
-0.3542(3)
-0.0302(3)
-0.3275(4)
-0.117
-0.439
0.164
-0.050
-0.419

0.020
0.024
0.022
0.024
1.04

0.000

z
0.88435

0.573511(15)

1.04824(12)
0.80638(10)
0.70162(12)
0.79884(13)
0.83846(13)
0.76942(13)
0.66954(13)
0.63750(14)
0.94845(12)
0.74483(19)
1.106
0.568
0.945
0.946
0.764

Page S62

1/(sigmaZ2(F)+0.00025F2)

108

-0.85, 1.15 Where:

Uiso/equiv

0.01583(7)

0.01677(7)
0.0213(5)
0.0184(4)
0.0141(5)
0.0117(5)
0.0131(5)
0.0133(5)
0.0131(5)
0.0154(6)
0.0167(5)
0.0249(7)
0.0312
0.0255
0.0266
0.0266
0.0350

ARKIVOC 2021, v, $1-591
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H7b
H7c

0.860
0.877

-0.336
-0.138

0.660
0.772

0.0350
0.0350

Table 3. Anisotropic Displacement Parameters for x07109 (10)

Atom
Brl

Br2
01
02
N1
Cc1
c2
C3
Cca
C5
Cé
c7

Table 4. Bond Lengths for x07109 (10)

Br1-Ci
Br2-C4
01-C6
O1-H1
02-C3
02-C7
N1-C1
N1-C5
C1-C2
C2-C3

ull
0.01945(8)

0.02171(9)
0.0228(6)
0.0118(4)
0.0134(5)
0.0129(6)
0.0134(6)
0.0105(6)
0.0151(6)
0.0171(6)
0.0150(6)
0.0125(6)

u22
0.01327(6)

0.01255(6)
0.0283(6)
0.0232(5)
0.0143(5)
0.0116(5)
0.0135(5)
0.0139(6)
0.0113(5)
0.0145(6)
0.0196(6)
0.0333(9)

1.9021(14)
1.8833(15)
1.4146(20)
0.86
1.3646(18)
1.453(2)
1.332(2)
1.340(2)
1.384(2)
1.412(2)

u33
0.01526(8)

0.01668(8)
0.0123(5)
0.0201(5)
0.0147(6)
0.0106(6)
0.0125(6)
0.0155(6)
0.0131(6)
0.0148(7)
0.0152(6)
0.0292(9)

ul2

0.00246(6)

0.00138(6)

-0.0067(5)
0.0032(4)
0.0011(4)
-0.0010(4)
-0.0015(5)
0.0004(5)
0.0006(4)
-0.0014(5)
-0.0045(5)
-0.0016(6)

C2-Cé
C3-C4
C4-C5
C5-H5
C6-Hba
C6-Héb
C7-H7a
C7-H7b
C7-H7c

Page S63

ul3
0.00527(6)

0.00664(6)
-0.0035(4)
-0.0002(3)
0.0004(4)
0.0011(4)
0.0017(4)
0.0017(4)
0.0028(5)
0.0013(5)
-0.0022(5)
0.0029(6)

1.512(2)
1.380(2)
1.390(2)
0.96
0.96
0.96
0.96
0.96
0.96

ARKIVOC 2021, v, $1-591

u23
0.00054(6)

-0.00001(6)
0.0030(4)
0.0063(4)
0.0004(4)
0.0010(4)
0.0005(4)
0.0034(5)
0.0006(4)
-0.0020(5)
-0.0001(5)
0.0050(7)
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Table 5. Bond Angles for x07109 (10)

C6-01-H1
C3-02-C7
C1-N1-C5
Br1-C1-N1
Br1-C1-C2
N1-C1-C2
C1-C2-C3
C1-C2-Cé
C3-C2-C6
02-C3-C2
02-C3-C4
C2-C3-C4
Br2-C4-C3
Br2-C4-C5
C3-C4-C5

Table 6. Torsion Angles for x07109 (10)

C7-02-C3-C2
C7-02-C3-C4
C5-N1-C1-Br1
C5-N1-C1-C2
C1-N1-C5-C4
Br1-C1-C2-C3
Br1-C1-C2-Cé
N1-C1-C2-C3
N1-C1-C2-Cé

C1-C2-C3-02
C1-C2-C3-C4

104.22
113.86(12)
117.46(13)
114.55(11)
119.73(11)
125.72(14)
116.17(14)
123.40(13)
120.43(14)
119.25(14)
121.98(14)
118.69(14)
121.44(11)
118.34(11)
120.22(14)

-100.9(3)
82.5(2)
-179.9(3)
1.48(16)
-0.86(15)
-179.5(3)
0.17(10)
-0.93(14)
178.8(3)

-177.0(3)
-0.23(14)

N1-C5-C4
N1-C5-H5
C4-C5-H5
01-C6-C2
01-C6-H6a
01-C6-Héb
C2-C6-Hé6a
C2-C6-H6b
H6a-C6-H6b
02-C7-H7a
02-C7-H7b
02-C7-H7c
H7a-C7-H7b
H7a-C7-H7c
H7b-C7-H7c

C6-C2-C3-02
C6-C2-C3-C4
C1-C2-C6-01
C3-C2-C6-01
02-C3-C4-Br2
02-C3-C4-C5
C2-C3-C4-Br2
C2-C3-C4-C5
Br2-C4-C5-N1

C3-C4-C5-N1
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121.73(15)
123.11
115.14
108.47(12)
116.77
107.32
103.63
111.81
108.89
112.03
114.26
103.86
104.97
110.94
110.94

3.31(12)
-179.9(3)
85.1(2)
-95.3(3)
-2.63(9)
177.4(3)
-179.3(3)
0.76(15)
179.8(3)

-0.22(15)
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X-ray Crystal Data and Structure Refinement for 12

= OH

Br N Br

Figure 3. ORTEP drawing of x07093 molecule B showing naming and numbering scheme. Ellipsoids are at the
50% probability level and hydrogen atoms were drawn with arbitrary radii for clarity.
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Table 1. Summary of Crystal Data for x07093 (12)

Identification

code Formula

Formula Weight (g/mol)
Crystal Dimensions (mm )

Crystal Color and Habit
Crystal System
Space Group

Temperature, K

Vv, A3

Number of reflections to determine final unit cell
Min and Max 20 for cell determination, °
VA

F(000)

p (g/cm)

A, A, (MoKa)

W, (cm-1)

Diffractometer Type

Scan Type(s)

Max 20 for data collection, °

Measured fraction of data

Number of reflections measured

Unique reflections measured

Rmerge

Page S66

x07093
C7H7.33Br2N0O2.17
299.95
0.11x0.12x0.42

colorless prism
Trigonal
P-3

110
19.6153(3)
19.6153(3)
8.4067(2)
90.0

90.0

120.0
2801.21(8)

9933

4.8, 56.04
12
1719.75
2.134
0.71073
8.67

Bruker-Nonius X8 Apex2
omega and phi scans
57.54

1.00

67179

4868

0.033
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Number of reflections included in refinement
Cut off Threshold Expression

Structure refined using

Weighting Scheme
Number of parameters in least-squares

Rf

Rw

Rf (all data)
Rw (all data)
GOF

Maximum shift/error

Min & Max peak heights on final AF Map (e-/A)

Where:

Rf=J5( |Fo-Fc|)/SFo
Rw=[JS(w(Fo-Fc)2)/5(Fo?)]%

GOF = [ S(w(Fo-Fc)2)/ (No. of reflns. - No. of params. ) ]

Table 2. Atomic Coordinates for x07093 (12)

Atom
Brla

Br2a
Ola
O2a
Nla
Cla
C2a
C3a
C4a
C5a
Cé6a
C7a

X
0.907310(17)

0.740345(17)
0.60965(10)
0.54472(12)
0.80701(13)
0.80845(16)
0.74611(15)
0.67582(15)
0.67078(15)
0.73889(16)
0.61287(16)
0.59524(15)

\(;.115841(17)
0.263653(16)
-0.00868(11)
0.07886(14)
0.17427(13)
0.11292(16)
0.04827(15)
0.04936(15)
0.11343(15)
0.17293(15)
-0.07513(16)
0.11487(15)

YA
0.06846(4)

-0.04299(4)
0.2341(2)
-0.0097(2)
0.0276(3)
0.0874(3)
0.1593(3)
0.1693(3)
0.1100(3)
0.0414(3)
0.2973(3)
0.1219(3)
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4073

Inet > 1.0sigma(Inet)

full matrix least-squares using F

1/(sigma2(F)+0.0005F2)

220

0.030
0.036
0.045
0.037

1.13
0.002
-0.62, 1.16

Uiso/equiv
0.03019(18)
0.02808(17)
0.0221(11)
0.0379(15)
0.0235(14)
0.0236(16)
0.0204(16)
0.0196(15)
0.0190(15)
0.0209(15)
0.0234(16)
0.0204(15)
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Brlb
Br2b
O1b
02b
N1b
Clb
C2b
C3b
Cab
C5b
Céb
C7b
Olw
H2a
H2ha
H6aa
H6ab
H6ac
H7aa
H7ab
H2b
H2hb
H6ba
H6bb
Hébc
H7ba
H7bb
Hlw

0.900136(16)
0.733136(17)
0.60339(11)
0.58366(11)
0.80007(13)
0.80164(15)
0.73980(16)
0.66878(15)
0.66308(15)
0.73148(16)
0.60921(17)
0.58757(16)
0.66667
0.751

0.555

0.562

0.627

0.652

0.607

0.568

0.745

0.622

0.559

0.625

0.648

0.545

0.582

0.647

0.116991(16)
0.262843(16)
-0.00367(11)

0.16100(12)
0.17512(13)
0.11543(16)
0.05278(15)
0.05307(15)
0.11496(15)
0.17308(14)

-0.06624(16)

0.11708(15)
0.33333
0.005
0.089
-0.113
-0.099
-0.058
0.169
0.087
0.011
0.209
-0.103
-0.093
-0.044
0.064
0.139
0.284

0.55321(4)
0.41394(3)
0.7159(2)
0.7107(2)
0.4986(3)
0.5659(3)
0.6432(3)
0.6471(3)
0.5758(3)
0.5069(3)
0.7961(3)
0.5810(3)
0.7146(5)
0.200
-0.109
0.340
0.214
0.380
0.129
0.217
0.691
0.703
0.840
0.721
0.880
0.592
0.483
0.699
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0.02911(18)
0.02588(17)

0.0247(11)
0.0310(13)
0.0218(13)
0.0220(16)
0.0221(16)
0.0195(14)
0.0185(15)
0.0194(15)
0.0259(17)
0.0204(15)
0.0483(17)
0.0301
0.0512
0.0327
0.0327
0.0327
0.0302
0.0302
0.0319
0.0415
0.0360
0.0360
0.0360
0.0304
0.0304
0.0583
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Table 3. Anisotropic Displacement Parameters for x07093 (12)

Atom

Brla
Br2a
Ola
0O2a
Nla
Cla
C2a
C3a
C4da
C5a
Cé6a
C7a
Brlb
Br2b
O1b
02b
N1b
Clb
C2b
C3b
Cab
C5b
Céb
C7b
Olw

ull

0.01821(15)
0.02670(16)

0.0178(9)

0.0350(13)
0.0202(12)
0.0188(14)
0.0198(13)
0.0195(13)
0.0188(13)
0.0228(14)
0.0188(14)
0.0210(14)

0.01872(15)
0.02906(16)

0.0213(10)
0.0250(11)
0.0194(12)
0.0188(14)
0.0201(14)
0.0190(13)
0.0206(13)
0.0234(14)
0.0255(15)
0.0217(14)
0.0518(14)

u22

0.02372(16)
0.01824(14)

0.0173(10)
0.0629(16)
0.0180(11)
0.0224(14)
0.0165(13)
0.0164(13)
0.0163(13)
0.0156(13)
0.0180(13)
0.0187(13)

0.02129(15)
0.01816(14)

0.0233(10)
0.0350(12)
0.0175(11)
0.0187(13)
0.0172(13)
0.0182(13)
0.0170(13)
0.0137(12)
0.0206(14)
0.0190(13)
0.0518

u33

0.04503(19)
0.03362(16)

0.0290(10)
0.0256(10)
0.0282(12)
0.0275(14)
0.0240(13)
0.0197(12)
0.0187(12)
0.0213(13)
0.0313(14)
0.0209(12)

0.04552(18)
0.02952(15)

0.0303(10)
0.0344(11)
0.0247(11)
0.0279(14)
0.0285(14)
0.0194(12)
0.0184(12)
0.0199(12)
0.0318(15)
0.0206(13)
0.042(2)

ul2

0.00777(12)
0.00698(12)

0.0072(8)

0.0319(12)
0.0065(10)
0.0088(12)
0.0085(11)
0.0066(11)
0.0065(11)
0.0073(11)
0.0076(11)
0.0094(11)

0.00866(12)
0.01112(12)

0.0118(9)
0.0160(10)
0.0064(10)
0.0089(11)
0.0089(12)
0.0079(11)
0.0097(11)
0.0085(11)
0.0117(12)
0.0102(12)
0.0259
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ul3

0.00441(12)
-0.00442(12)

0.0021(8)
-0.0149(9)
-0.0009(9)
-0.0026(11)
-0.0008(11)
-0.0007(10)
-0.0020(10)
-0.0029(11)
0.0012(11)
-0.0020(11)
0.00424(12)

-0.00219(11)

0.0074(8)
-0.0019(9)
0.0007(9)
-0.0003(11)
0.0019(11)
0.0015(10)
-0.0022(10)
-0.0018(11)
0.0059(12)
-0.0030(10)
0.00000

ARKIVOC 2021, v, $1-591

u23

0.00070(13)
0.00577(11)

0.0036(8)
-0.0194(10)
-0.0001(9)
-0.0047(11)
-0.0022(11)
-0.0026(10)
-0.0010(10)
-0.0006(10)
0.0042(11)
-0.0016(10)

-0.00140(12)
0.00029(11)

0.0066(8)
-0.0169(9)
-0.0032(9)
-0.0048(11)
-0.0004(11)
-0.0023(10)
-0.0055(10)
-0.0026(10)
0.0072(12)
-0.0038(10)
0.00000
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Table 4. Bond Lengths for x07093 (12)

Brla-Cla
Br2a-C5a
O1la-C3a
O1la-Céa
02a-C7a

02a-H2ha
N1la-Cla
N1a-C5a
Cla-C2a
C2a-C3a
C2a-H2a
C3a-C4da
C4a-C5a
C4a-C7a
C6a-Hb6aa
C6a-Hb6ab
C6a-Hbac
C7a-H7aa
C7a-H7ab

Brlb-Clb

Br2b-C5b
1. 1-y,xvy,z

2. 1-x+y,1-x,z

1.918(3)
1.903(3)
1.342(3)
1.438(3)
1.416(3)

0.86
1.317(4)
1.328(4)
1.385(4)
1.392(4)
0.96
1.401(4)
1.386(4)
1.499(4)
0.96
0.96
0.96
0.96
0.96

1.920(3)
1.912(3)

01b-C3b
O1b-Cé6b
02b-C7b
02b-H2hb
N1b-Clb

N1b-C5b
Clb-C2b
C2b-C3b
C2b-H2b
C3b-C4b
C4b-C5b
C4b-C7b
C6b-H6ba
C6b-H6bb
C6b-H6bc
C7b-H7ba
C7b-H7bb
Olw-Hlw
O1lw-Hiwl

O1w-Hlw?2
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1.338(3)
1.454(3)
1.415(3)
0.86

1.315(4)

1.328(4)
1.383(4)
1.396(4)
0.96
1.407(4)
1.381(4)
1.503(4)
0.96
0.96
0.96
0.96
0.96
0.86
0.86

0.86

ARKIVOC 2021, v, $1-591

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

Table 5. Bond Angles for x07093(12)

C3a-0O1a-Céa
C7a-02a-H2ha
Cla-N1a-C5a
Brla-Cla-N1a
Brla-Cla-C2a
Nla-Cla-C2a
Cla-C2a-C3a
Cla-C2a-H2a
C3a-C2a-H2a
O1la-C3a-C2a
O1la-C3a-C4a
C2a-C3a-C4a
C3a-C4a-C5a
C3a-C4a-C7a
C5a-C4a-C7a
Br2a-C5a-N1a
Br2a-C5a-C4a
Nla-C5a-C4a
Ola-C6a-Hbaa
Ola-C6a-Hb6ab
O1la-C6a-Hbac
H6aa-C6a-Hb6ab
H6aa-C6a-Hb6ac
H6ab-C6a-Hb6ac
02a-C7a-C4a
02a-C7a-H7aa
02a-C7a-H7ab
C4a-C7a-H7aa
C4a-C7a-H7ab

H7aa-C7a-H7ab

117.2(2)
128.3(2)
115.4(2)
115.09(20)
118.7(2)
126.2(3)
116.1(2)
121.9
122.0
123.8(2)
115.7(2)
120.5(2)
115.7(2)
120.5(2)
123.9(2)
113.86(19)
120.0(2)
126.1(2)
109.5
109.6
109.3
109.5
109.5
109.5
113.0(2)
108.6
108.5
108.8
108.5

109.5

C1b-N1b-C5b
Brib-Clb-N1b
Brlb-Clb-C2b
N1b-Clb-C2b
C1b-C2b-C3b
C1b-C2b-H2b
C3b-C2b-H2b
01b-C3b-C2b
O1b-C3b-C4b
C2b-C3b-C4b
C3b-C4b-C5b
C3b-C4b-C7b
C5b-C4b-C7b
Br2b-C5b-N1b
Br2b-C5b-C4b
N1b-C5b-C4b
O1b-C6b-H6ba
O1b-C6b-H6bb
O1b-C6b-Hb6bc
H6ba-Cbb-H6bb
H6ba-Céb-H6bc
H6bb-C6b-H6bc
02b-C7b-Cab
02b-C7b-H7ba
02b-C7b-H7bb
C4b-C7b-H7ba
C4b-C7b-H7bb
H7ba-C7b-H7bb
Hlw-Olw-Hiwl

Hiw-O1lw-H1lw?2
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115.2(2)
115.69(19)
118.0(2)
126.4(2)
116.2(2)
121.8
122.0
123.4(2)
116.4(2)
120.2(2)
115.3(2)
121.1(2)
123.6(2)
113.61(18)
119.61(20)
126.8(2)
109.3
109.4
109.7
109.5
109.5
109.5
113.2(2)
107.5
109.5
108.6
108.6
109.5
117.67(13)

117.67(13)
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C3b-01b-C6b 117.1(2) Hiwl-01w-H1w?2 117.67(13)
C7b-02b-H2hb 108.74

1.1-y,x-vy,z

2. 1-x+y,1-x,z

Table 6. Torsion Angles for x07093 (12)

C6a-0O1a-C3a-C2a 0.5(2) C6b-01b-C3b-C2b 2.9(2)
C6a-0O1a-C3a-C4a -179.5(4) C6b-01b-C3b-C4b -177.4(4)
C5a-N1a-Cla-Brla -179.5(4) C5b-N1b-C1b-Brlb 179.5(4)
C5a-N1a-Cla-C2a 1.1(2) C5b-N1b-C1b-C2b -0.4(2)
Cla-N1a-C5a-Br2a 178.9(4) C1b-N1b-C5b-Br2b 177.9(4)
Cla-N1la-C5a-C4a -0.8(2) C1b-N1b-C5b-C4b -1.0(2)
Brla-Cla-C2a-C3a -179.8(4) Br1lb-C1b-C2b-C3b -178.8(4)
N1a-Cla-C2a-C3a -0.4(2) N1b-C1b-C2b-C3b 1.1(2)
Cla-C2a-C3a-0O1a 179.5(5) C1b-C2b-C3b-O1b 179.4(5)
Cla-C2a-C3a-C4a -0.5(2) C1b-C2b-C3b-C4b -0.4(2)
0Ol1a-C3a-C4a-C5a -179.3(5) 01b-C3b-C4b-C5b 179.5(5)
Ola-C3a-C4a-C7a 0.43(19) 01b-C3b-C4b-C7b 1.25(19)
C2a-C3a-C4a-C5a 0.7(2) C2b-C3b-C4b-C5b -0.8(2)
C2a-C3a-C4a-C7a -179.5(5) C2b-C3b-C4b-C7b -179.0(5)
C3a-C4a-C5a-Br2a -179.7(4) C3b-C4b-C5b-Br2b -177.3(4)
C3a-C4a-C5a-Nla 0.0(2) C3b-C4b-C5b-N1b 1.6(2)
C7a-C4a-C5a-Br2a 0.57(16) C7b-C4b-C5b-Br2b 0.85(16)
C7a-C4a-C5a-Nla -179.8(5) C7b-C4b-C5b-N1b 179.7(5)
C3a-C4a-C7a-02a -88.4(4) C3b-C4b-C7b-02b 93.4(4)
C5a-C4a-C7a-02a 91.3(4) C5b-C4b-C7b-02b -84.7(4)
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X-ray Crystal Data and Structure Refinement for 17

Figure 4. ORTEP drawing of x08116 showing naming and numbering scheme. Ellipsoids are at the 50%
probability level and hydrogen atoms were drawn with arbitrary radii for clarity.
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Table 1. Summary of Crystal Data for x08116 (17)

Identification
code Formula

Formula Weight (g/mol)
Crystal Dimensions (mm)

Crystal Color and Habit
Crystal System

Space Group
Temperature, K

o I

a,
b,

Ay}
T>o

v, A3

Number of reflections to determine final unit cell
Min and Max 26 for cell determination, °

Z

F(000)

p (g/cm)

A, A, (MoKa)

W, (cm1)
Diffractometer Type
Scan Type(s)

Max 20 for data collection, °
Measured fraction of data
Number of reflections measured

Unique reflections measured
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x08116
C17H12BrCIN202

391.65
0.38x0.18 x0.10

colourless prism
Monoclinic

C2/c

110
22.8934(8)
9.5504(4)
16.1581(6)
90.00
123.3268(14)
90.00
2951.85(19)

9255
4.76,72.02
8

1568

1.763
0.71070

2.977
Bruker-Nonius X8 Apex2
omega and phi scans

75.06
0.997
81967
7769
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Rmerge
Number of reflections included in refinement

Cut off Threshold Expression
Structure refined using

Weighting Scheme

Number of parameters in least-squares
R1

wR2

R1 (all data)
wR2 (all data)
GOF

Maximum shift/error
Min & Max peak heights on final AF Map (e"/A)
R1=2(|Fol-[Fcl)/2Fo
WR2 = [ S(w(Fo?-Fc2)2)/ S(wFo*) 1%

ARKIVOC 2021, v, $1-591

0.0381

7769

>2sigma(l)

full matrix least-squares using F2
calc
w=1/[sigma2(Fo2)+(0.0334P)2+1.2
879P] where P=(Fo2+2Fc2)/3

208
0.0252

0.0602

0.0379

0.0642

1.025

0.004

-0.363, 0.651 \Where:

GOF = [ 5(w( Fo2 - Fc2)2) / (No. of reflns. - No. of params. ) |2

Table 2. Atomic Coordinates for x08116 (17)

Atom X v z

Brl 0.643278(5) 0.861021(10) 0.095395(7)
Cl1 0.977470(14) 1.39424(3) 0.10330(2)

01 0.77813(4) 1.03081(8) -0.06391(5)
02 0.70806(4) 0.83051(8) -0.12497(6)
N1 1.03882(4) 1.15927(9) 0.11890(7)

N2 0.74737(4) 1.05939(9) 0.16486(6)

c2 0.98416(5) 1.21159(10) 0.11240(7)

c3 0.93008(5) 1.13638(9) 0.11165(7)

C4 0.86696(5) 1.21389(10) 0.09536(8)

Page S75

Uiso/equiv

0.01511(3)

0.02386(6)

0.01529(13)
0.01745(14)
0.01452(14)
0.01369(14)
0.01366(15)
0.01188(14)
0.01422(16)
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C5
Ccé
Cc7
C8
C9
C10
C11
C12
C13
C14
C15
C16
C17
C18
H4A
H4B
H9
H10A
H10B
H11A
H11B
H12
H14
H15
H16
H17

0.81118(5)
0.76824(5)
0.71722(5)
0.71057(5)
0.79718(5)
0.72275(5)
0.67536(5)
0.93965(5)
0.99842(5)
1.01062(5)
1.06731(5)
1.11403(5)
1.10370(5)
1.04619(5)
0.8832
0.8456
0.8248
0.6802
0.7368
0.6722
0.6274
0.9065
0.9794
1.0752
1.1530
1.1351

1.12518(9)

1.03599(10)
0.95433(9)

0.97172(10)
1.13320(10)
0.95904(12)
0.85166(10)
0.99432(10)
0.92970(10)
0.78307(10)
0.72702(11)
0.81383(11)
0.95594(11)
1.01638(10)

1.2831
1.2667
1.1954
1.0179
0.9439
0.7615
0.8879
0.9385
0.7235
0.6289
0.7736
1.0136

0.09125(7)
0.01152(7)
0.01063(7)
0.09055(7)
0.16445(7)
-0.15038(7)
-0.07203(7)
0.12393(7)
0.13214(7)
0.14355(8)
0.14768(8)
0.14013(8)
0.12906(7)
0.12637(7)
0.1494
0.0325
0.2182
-0.1833
-0.1978
-0.0446
-0.1176
0.1270
0.1483
0.1557
0.1427
0.1232

0.01152(14)
0.01104(14)
0.01119(14)
0.01182(14)
0.01358(15)
0.01726(17)
0.01531(16)
0.01221(15)
0.01219(15)
0.01579(16)
0.01797(18)
0.01770(17)
0.01571(16)
0.01264(15)

0.017
0.017
0.016
0.021
0.021
0.018
0.018
0.015
0.019
0.022
0.021
0.019

Table 3. Anisotropic Displacement Parameters for x08116 (!7)

Atom

Brl
Cl1

ull

0.01419(4)
0.02061(11)

u22

0.01852(5)
0.01120(9)

u33 ul2

0.01642(5) -0.00222(3)

0.04513(16) -0.00100(8)
Page S76

w13

0.01082(4)
0.02147(12)
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u23

0.00175(3)

0.00211(10)
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01
02
N1
N2
C2
c3
Cc4
C5
C6
Cc7
Cc8
c9
C10
C11
C12
C13
C14
C15
C16
C17
C18

Table 4. Bond Lengths for x08116 (17)

Br1-C8
Cl1-c2
01-C6
01-C10
02-C10
02-C11
N1-C2
N1-C18
N2-C8

0.0148(3)
0.0185(3)
0.0117(3)
0.0139(3)
0.0122(3)
0.0095(3)
0.0118(3)
0.0096(3)
0.0109(3)
0.0107(3)
0.0114(3)
0.0130(4)
0.0171(4)
0.0146(4)
0.0100(3)
0.0099(3)
0.0132(4)
0.0150(4)
0.0137(4)
0.0116(4)
0.0105(3)

0.0228(3)
0.0208(3)
0.0146(3)
0.0169(3)
0.0112(3)
0.0128(3)
0.0122(4)
0.0121(3)
0.0133(3)
0.0127(4)
0.0135(4)
0.0150(4)
0.0248(5)
0.0180(4)
0.0126(4)
0.0128(4)
0.0132(4)
0.0152(4)
0.0195(4)
0.0192(4)
0.0142(4)

1.9051(9)

1.7502(10)
1.3575(11)
1.4432(12)
1.3930(13)
1.4271(12)
1.2970(12)
1.3722(12)
1.3195(12)

0.0129(3)
0.0164(3)
0.0183(4)
0.0125(3)
0.0181(4)
0.0133(4)
0.0204(4)
0.0135(4)
0.0114(3)
0.0112(3)
0.0129(4)
0.0131(4)
0.0120(4)
0.0146(4)
0.0143(4)
0.0127(4)
0.0201(4)
0.0218(5)
0.0203(4)
0.0174(4)
0.0130(4)

-0.0024(3)
-0.0013(3)
-0.0010(3)
-0.0004(3)
-0.0014(3)
-0.0006(3)
0.0000(3)
0.0012(3)
0.0017(3)
0.0003(3)
0.0007(3)
-0.0003(3)
-0.0007(4)
-0.0025(3)
-0.0006(3)
-0.0006(3)
-0.0003(3)
0.0019(3)
0.0024(3)
-0.0008(3)
-0.0007(3)

0.0105(3)
0.0117(3)
0.0089(3)
0.0087(3)
0.0087(3)
0.0062(3)
0.0099(3)
0.0068(3)
0.0077(3)
0.0066(3)
0.0081(3)
0.0074(3)
0.0092(3)
0.0088(3)
0.0068(3)
0.0055(3)
0.0086(3)
0.0089(4)
0.0096(4)
0.0086(3)
0.0064(3)

C7-C8
C7-C11
C9-H9
C10-H10A
C10-H10B
C11-H11A
C11-H11B
C12-C13
C12-H12
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1.3909(12)
1.5023(13)
0.9500
0.9900
0.9900
0.9900
0.9900
1.4188(13)
0.9500
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-0.0015(2)
-0.0047(3)
0.0004(3)
-0.0002(3)
0.0001(3)
0.0004(3)
0.0005(3)
0.0008(3)
0.0016(3)
0.0003(3)
0.0021(3)
-0.0017(3)
-0.0013(3)
-0.0032(3)
0.0012(3)
0.0003(3)
0.0007(3)
-0.0005(3)
-0.0018(4)
-0.0010(3)
-0.0002(3)
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N2-C9 1.3438(13) C13-C18 1.4148(13)
C2-C3 1.4257(13) C13-C14 1.4200(14)
C3-C12 1.3712(13) C14-C15 1.3712(14)
C3-C4 1.5124(13) Cl14-H14 0.9500
C4-C5 1.5032(13) C15-C16 1.4106(15)
C4-H4AA 0.9900 C15-H15 0.9500
C4-H4B 0.9900 Cle-C17 1.3724(15)
C5-C9 1.3872(13) Cle6-H16 0.9500
C5-C6 1.4000(13) C17-C18 1.4163(13)
C6-C7 1.3979(13) C17-H17 0.9500

Table 5. Bond Angles for x08116 (17)
C6-01-C10 113.29(7) 02-C10-H10A 109.4
C10-02-C11 110.06(8) 01-C10-H10A 109.4
C2-N1-C18 117.18(8) 02-C10-H108B 109.4
C8-N2-C9 116.60(8) 01-C10-H108B 109.4
N1-C2-C3 126.96(9) H10A-C10-H10B 108.0
N1-C2-Cl1 115.27(7) 02-C11-C7 109.69(8)
C3-C2-Cl1 117.77(7) 02-C11-H11A 109.7
C12-C3-C2 115.36(8) C7-C11-H11A 109.7
C12-C3-C4 124.81(8) 02-C11-H11B 109.7
C2-C3-C4 119.81(8) C7-C11-H11B 109.7
C5-C4-C3 116.04(8) H11A-C11-H11B 108.2
C5-C4-H4A 108.3 C3-C12-C13 120.78(8)
C3-C4-H4A 108.3 C3-C12-H12 119.6
C5-C4-H4B 108.3 C13-C12-H12 119.6
C3-C4-H4B 108.3 C18-C13-C12 117.84(8)
H4A-C4-H4B 107.4 C18-C13-C14 118.79(8)
C9-C5-C6 116.34(8) C12-C13-C14 123.35(8)
C9-C5-C4 121.32(9) C15-C14-C13 120.31(9)
C6-C5-C4 122.25(8) C15-C14-H14 119.8
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01-C6-C7
01-C6-C5
C7-C6-C5
C8-C7-C6
C8-C7-C11
C6-C7-C11
N2-C8-C7
N2-C8-Brl
C7-C8-Br1
N2-C9-C5
N2-C9-HS
C5-C9-H9
02-C10-01

Table 6. Torsion Angles for x08116 (17)

C18-N1-C2-C3
C18-N1-C2-Cl1
N1-C2-C3-C12
Cl1-C2-C3-C12
N1-C2-C3-C4
Cl1-C2-C3-C4
C12-C3-C4-C5
C2-C3-C4-C5
C3-C4-C5-C9
C3-C4-C5-C6
C10-01-Ce6-C7
C10-01-C6-C5
C9-C5-C6-01
C4-C5-C6-01
C9-C5-C6-C7
C4-C5-C6-C7

121.40(8)
117.98(8)
120.62(8)
116.15(8)
124.17(8)
119.64(8)
125.44(8)
116.18(7)
118.38(7)
124.72(9)
117.6

117.6

111.05(8)

-0.33(16)
179.87(7)
3.33(15)
-176.87(7)
-175.14(10)
4.65(13)
-0.95(14)
177.38(9)
112.74(10)
-70.70(12)
12.45(12)
-168.04(8)
176.77(8)
0.05(13)
-3.72(13)
179.56(8)

C13-C14-H14
C14-C15-C16
C14-C15-H15
C16-C15-H15
C17-C16-C15
C17-Cl6-H16
C15-C16-H16
C16-C17-C18
C16-C17-H17
C18-C17-H17
N1-C18-C13

N1-C18-C17

C13-C18-C17

C8-N2-C9-C5
C6-C5-C9-N2
C4-C5-C9-N2
C11-02-C10-01
C6-01-C10-02
C10-02-C11-C7
C8-C7-C11-02
C6-C7-C11-02
C2-C3-C12-C13
C4-C3-C12-C13
C3-C12-C13-C18
C3-C12-C13-Ci14
C18-C13-C14-C15
C12-C13-C14-C15
C13-C14-C15-C16
C14-C15-C16-C17
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119.8
120.58(9)
119.7
119.7
120.54(9)
119.7
119.7
119.85(9)
120.1
120.1
121.71(8)
118.38(9)
119.91(9)

1.28(14)
1.92(14)
178.67(9)
70.02(10)
-49.14(11)
-50.04(10)
-163.08(9)
14.63(12)
-2.68(14)
175.71(9)
-0.54(14)
-179.09(9)
-0.75(14)
177.79(10)
-0.35(16)
0.36(17)
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01-C6-C7-C8
C5-C6-C7-C8
01-C6-C7-C11
C5-C6-C7-C11
C9-N2-C8-C7
C9-N2-C8-Br1
C6-C7-C8-N2
C11-C7-C8-N2
C6-C7-C8-Brl
C11-C7-C8-Br1

-178.14(8)
2.37(13)
3.98(13)
-175.51(8)
-2.88(14)
177.01(7)
1.09(14)
178.87(9)
-178.80(6)
-1.01(12)

C15-C16-C17-C18
C2-N1-C18-C13
C2-N1-C18-C17
C12-C13-C18-N1
C14-C13-C18-N1
C12-C13-C18-C17
C14-C13-C18-C17
C16-C17-C18-N1
C16-C17-C18-C13
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0.76(15)
-3.32(14)
177.19(9)
3.75(14)
-177.63(9)
-176.77(9)
1.85(14)
177.63(9)
-1.87(14)
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X-ray Crystal Data and Structure Refinement for 21

Br
\
P
N Br
OH 21

Figure 5. ORTEP drawing of x08099 showing naming and numbering scheme.
Ellipsoids are at the 50% probability level and hydrogen atoms were drawn with arbitrary radii for clarity.
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Table 1. Summary of Crystal Data for x08099 (21)

Identification
code Formula

Formula Weight (g/mol)
Crystal Dimensions (mm)
Crystal Color and Habit
Crystal System

Space Group
Temperature, K

a, A

ooT
o I

Vv, A3

Number of reflections to determine final unit cell
Min and Max 26 for cell determination, °
VA

F(000)

p (g/cm)

A, A, (MoKa)

W, (em-1)

Diffractometer Type

Scan Type(s)

Max 20 for data collection, °

Measured fraction of data

Number of reflections measured

Unique reflections measured

Rmerge

Number of reflections included in refinement

S82 Page $82

x08099
CeH4Br2INO

392.82

0.30 x 0.20 x 0.08
colourless prism
Monoclinic
P21/c

110
4.36900(10)
13.9316(3)
14.7442(3)
90.00
92.8342(11)
90.00

896.34(3)

9265
5.54,75.98
4

712

2911
0.71070
12.430

Bruker-Nonius X8 Apex2
omega and phi scans
81.22

0.868

23005

4986

0.0384

4986

ARKIVOC 2021, v, $1-591
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Cut off Threshold Expression

Structure refined using

Weighting Scheme

Number of parameters in least-squares

R1

wR2

R1 (all data)
wR2 (all data)
GOF

Maximum shift/error
Min & Max peak heights on final AF Map (e"/A)

R1=J(|Fol-|Fcl)/JFo

WR2 = [ S(w(Fo?-Fc2)2)/S(wFo%) 1%

Table 2. Atomic Coordinates for x08099 (21)

Atom
11

Brl
Br2
01
N1
c2
c3
C4
C5
Cé

582

X
0.05665(4)

-0.66752(6)
0.16084(6)
-0.3436(5)
-0.3955(6)
-0.4308(6)
-0.3069(5)
-0.1312(6)
-0.0793(6)
-0.2133(6)

y
0.015841(14)

0.34818(2)
0.07017(2)
0.33771(16)
0.2929(2)
0.2672(2)
0.19102(17)
0.13407(19)
0.1533(2)
0.2343(2)

Z
0.867342(12)

0.878557(18)
0.638474(19)
0.54028(14)
0.71647(18)
0.80609(17)
0.84662(15)
0.79740(17)
0.70697(17)
0.66489(17)

Page S83

>2sigma(l)

full matrix least-squares using F2

calc

w=1/[sigma2(Fo2)+(0.0372P)2+1.7
342P] where P=(Fo2+2Fc2)/3

100
0.0329

0.0786
0.0490
0.0835
1.045
0.001

-1.986, 1.921 \Where:

GOF = [ 5(w( Fo2 - Fc2)2) / (No. of reflns. - No. of params. ) |2

Uiso/equiv
0.01441(5)
0.01423(6)
0.01470(6)
0.0167(4)
0.0174(5)
0.0109(4)
0.0065(4)
0.0107(4)
0.0113(4)
0.0112(4)
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Cc7
H1
H3
H7A
H7B

-0.1605(7)

-0.2953
-0.3409
0.0585

-0.2147

0.2579(2)

0.3852
0.1770
0.2730
0.2019

0.56735(17)  0.0138(5)
0.5731 0.025
0.9084 0.008
0.5605 0.017
0.5284 0.017

Table 3. Anisotropic Displacement Parameters for x08099 (21)

Atom

Brl
Br2
01
N1
c2
c3
C4
C5
Cé
c7

Table 4. Bond Lengths for x08099 (21)

11-C4
Br1-C2
Br2-C5
01-C7
01-H1
N1-C2
N1-C6
C2-C3

582

ull
0.01831(8)

0.01646(12)
0.01639(12)
0.0274(11)
0.0194(11)
0.0110(10)
0.0095(9)
0.0123(10)
0.0129(10)
0.0129(10)
0.0190(12)

u22
0.01281(8)

0.01515(13)
0.01446(13)
0.0151(10)
0.0189(12)
0.0133(11)
0.0073(9)
0.0099(10)
0.0123(11)
0.0125(11)
0.0157(12)

2.090(3)
1.895(3)
1.889(3)
1.416(4)
0.8400

1.385(4)
1.392(4)
1.321(4)

u33 ul2
0.01207(8)  0.00217(6)
0.01139(11) 0.00247(9)
0.01360(11) -0.00006(9)
0.0075(8)  0.0009(8)
0.0139(10)  -0.0016(9)
0.0085(9)  -0.0009(8)
0.0028(8)  -0.0007(7)
0.0099(10)  -0.0004(8)
0.0088(9)  -0.0031(8)
0.0081(9)  -0.0021(8)
0.0069(9)  -0.0006(9)

C3-C4

C3-H3

C4-C5

C5-C6

C6-C7

C7-H7A

C7-H7B
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ul3
0.00018(6)

0.00387(9)
0.00427(9)
-0.0007(7)
-0.0001(8)
0.0009(7)
0.0009(6)
-0.0009(8)
0.0016(8)
0.0011(8)
0.0021(8)

1.342(4)
0.9500
1.390(4)
1.401(4)
1.504(4)
0.9900
0.9900

ARKIVOC 2021, v, $1-591

u23
0.00259(6)

-0.00096(9)
-0.00274(9)
0.0002(7)
0.0004(9)
-0.0002(8)
0.0001(7)
0.0007(8)
-0.0017(8)
-0.0004(8)
0.0000(9)
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Table 5. Bond Angles for x08099 (21)

C7-01-H1
C2-N1-Cé
C3-C2-N1
C3-C2-Br1
N1-C2-Brl
C2-C3-C4
C2-C3-H3
C4-C3-H3
C3-C4-C5
C3-C4-11
C5-C4-11
C4-C5-C6

Table 6. Torsion Angles for x08099 (21)

C6-N1-C2-C3
C6-N1-C2-Brl
N1-C2-C3-C4
Br1-C2-C3-C4
C2-C3-C4-C5
C2-C3-C4-11
C3-C4-C5-C6
11-C4-C5-C6
C3-C4-C5-Br2

582

109.5
117.6(2)
125.2(3)
116.49(19)
118.3(2)
117.6(2)
121.2
121.2
122.0(2)
114.86(18)
123.2(2)
119.7(2)

-0.5(4)
178.07(19)
0.4(4)
-178.17(19)
-0.1(4)
179.70(18)
-0.1(4)
-179.89(19)
-178.4(2)

C4-C5-Br2
C6-C5-Br2
N1-C6-C5
N1-C6-C7
C5-C6-C7
01-C7-Cé
01-C7-H7A
C6-C7-H7A
01-C7-H7B
C6-C7-H7B
H7A-C7-H7B

[1-C4-C5-Br2
C2-N1-C6-C5
C2-N1-C6-C7
C4-C5-C6-N1
Br2-C5-C6-N1
C4-C5-C6-C7
Br2-C5-C6-C7
N1-C6-C7-01
C5-C6-C7-01
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121.1(2)
119.19(19)
117.9(2)
120.9(2)
121.3(2)
109.3(2)
109.8
109.8
109.8
109.8
108.3

1.8(3)
0.2(4)
-179.2(2)
0.0(4)
178.38(19)
179.5(2)
-2.1(3)
-5.7(4)
174.8(2)
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582

X-ray Crystal Data and Structure Refinement for 24

NN

HO

\

Br N Br

24

BR2 %
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Figure 6. ORTEP drawing of x08131 showing naming and numbering scheme. Ellipsoids are at the 50%
probability level and hydrogen atoms were drawn with arbitrary radii for clarity.

©AUTHOR(S)



Issue in honor of Dr. Peter A. Jacobi

Table 1. Summary of Crystal Data for x08131 (24)

Identification
code Formula

Formula Weight (g/mol)
Crystal Dimensions (mm)
Crystal Color and Habit
Crystal System

Space Group
Temperature, K

a, A

ooT
o I

v, A3

Number of reflections to determine final unit cell
Min and Max 20 for cell determination, °
VA

F(000)

p (g/cm)

A, A, (MoKa)

W, (em-1)

Diffractometer Type

Scan Type(s)

Max 26 for data collection, °

Measured fraction of data

Number of reflections measured

Unique reflections measured

Rmerge

Number of reflections included in refinement

S82 Page S87

x08131
C8H9Br2NO3

326.98
0.34x0.16 x 0.03
colourless prism
Monoclinic
P21/c

110

10.8948(7)
13.6076(8)
7.0966(4)

90.00

97.323(4)

90.00
1043.51(11)

5263
4.82,55.4
4

632

2.081
0.71070
7.749

Bruker-Nonius X8 Apex2
omega and phi scans
56.12

0.994

18540

2519

0.0709

2519
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Cut off Threshold Expression

Structure refined using

Weighting Scheme

Number of parameters in least-squares

R1

wR2

R1 (all data)
wR2 (all data)
GOF

Maximum shift/error
Min & Max peak heights on final AF Map (e"/A)

R1=J(|Fol - [Fcl)/JFo

WR2 = [ S(w(Fo?-Fc2)2)/ S(wFo*) 1%
GOF = [ 5( w( Fo2 - Fc2 )2 ) / (No. of refins. - No. of params. ) ]2

Table 2. Atomic Coordinates for x08131 (24)

Atom
Brl

Br2
01
02
03
N1
c1
C2
C3
Cc4
C5

X
0.08602(4)

-0.39765(4)
0.0194(3)
-0.3138(3)
-0.2737(3)
-0.1600(3)
-0.0661(4)
-0.0728(4)
-0.1843(4)
-0.2829(4)
-0.2642(4)

y
0.13226(3)

0.09292(3)
0.3576(2)
0.47684(19)
0.64611(19)
0.1350(2)
0.1937(3)
0.2961(3)
0.3387(3)
0.2786(3)
0.1779(3)

Z
0.91472(6)

1.03971(6)
0.9178(4)
1.0254(4)
1.0414(4)
0.9751(4)
0.9503(5)
0.9501(5)
0.9839(5)
1.0112(6)
1.0024(5)
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>2sigma(l)

full matrix least-squares using F2
calc
w=1/[sigma2(Fo2)+(0.0347P)2+1.9
214P] where P=(Fo2+2Fc2)/3

163
0.0328

0.0703
0.0658
0.0864

1.000
0.001
-0.750, 0.597 Where:

Uiso/equiv
0.02666(13)
0.02905(14)
0.0263(6)
0.0264(6)
0.0266(6)
0.0217(7)
0.0212(8)
0.0207(8)
0.0208(8)
0.0211(8)
0.0204(8)
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Cé
c7
C8
H1
H4
H6A
H6B
H7A
H7B
H8A
H8B
H8C

-0.1918(4)
-0.3185(5)
-0.3505(5)
0.086(4)
-0.361(3)
-0.123(4)
-0.170(4)
-0.269(4)
-0.408(4)
-0.358(6)
-0.308(5)
-0.433(5)

0.4486(3)
0.5629(3)
0.6724(4)
0.325(4)
0.305(3)
0.473(3)
0.477(3)
0.555(3)
0.570(3)
0.614(5)
0.725(4)
0.685(4)

0.9975(6)
1.1318(7)
0.8712(8)
0.932(7)
1.031(5)
1.098(6)
0.880(6)
1.256(6)
1.145(6)
0.781(9)
0.822(8)
0.892(7)
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0.0241(9)
0.0289(10)
0.0370(11)
0.039(15)
0.007(9)
0.026(11)
0.018(10)
0.024(11)
0.028(12)
0.08(2)
0.060(17)
0.056(16)

Table 3. Anisotropic Displacement Parameters for x08131 (24)

Atom
Brl

Br2
01
02
03
N1
C1
c2
C3
c4
C5
Cé6
c7
C8

ull
0.0304(2)

0.0358(3)
0.0279(17)
0.0297(16)
0.0319(16)
0.0325(19)
0.029(2)
0.029(2)
0.028(2)
0.027(2)
0.028(2)
0.024(2)
0.042(3)
0.028(3)

u22
0.0205(2)

0.0191(2)
0.0172(15)
0.0151(14)
0.0148(14)
0.0143(16)
0.0159(19)
0.0157(19)
0.0128(18)
0.0146(19)
0.0177(19)
0.016(2)
0.018(2)
0.032(3)

u33
0.0294(2)

0.0328(3)
0.0339(17)
0.0349(17)
0.0337(16)
0.0178(17)
0.0182(19)
0.0181(19)
0.021(2)
0.022(2)
0.0151(19)
0.034(2)
0.028(2)
0.050(3)

ul2
0.00354(16)

-0.00942(17)

-0.0025(13)
-0.0009(11)
-0.0003(12)
-0.0039(14)
0.0025(16)
-0.0049(15)
-0.0007(16)
0.0003(16)
-0.0032(16)
-0.0011(16)
-0.0027(19)
0.003(2)
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ul3
0.00498(18)

0.00637(19)
0.0044(13)
0.0065(13)
0.0065(13)
0.0015(15)
0.0021(17)
0.0043(17)
0.0014(17)
0.0038(17)
0.0019(16)
0.0061(19)
0.013(2)
0.002(2)

u23
-0.00322(17)

-0.00028(17)
0.0032(12)
-0.0043(12)
-0.0009(12)
-0.0001(13)
0.0010(15)
-0.0012(15)
0.0017(15)
0.0007(15)
0.0011(15)
0.0027(18)
-0.0033(18)
0.011(2)
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Table 4. Bond Lengths for x08131 (24)

Bri-C1
Br2-C5
01-C2

O1-H1
02-C7
02-Cé
03-C7
03-C8
N1-C5
N1-C1
C1-C2

C2-C3

Table 5. Bond Angles for x08131 (24)

C2-01-H1
C7-02-Cé
C7-03-C8
C5-N1-C1
N1-C1-C2
N1-C1-Brl
C2-C1-Br1
01-C2-C1
01-C2-C3
C1-C2-C3
C4-C3-C2
C4-C3-C6
C2-C3-Cé
C3-C4-C5
C3-C4-H4

1.902(4)
1.903(4)
1.349(5)
0.85(5)

1.398(5)
1.422(5)
1.418(5)
1.424(6)
1.313(5)
1.328(5)
1.395(5)
1.395(5)

108(3)

113.6(3)
112.6(4)
116.5(3)
124.1(4)
116.9(3)
119.0(3)
125.4(4)
117.0(3)
117.5(3)
119.1(3)
122.1(3)
118.7(3)
117.1(4)
121(2)

C3-C4
C3-C6

C4-C5

C4-H4

C6-H6A
C6-H6B
C7-H7A
C7-H7B
C8-H8A
C8-H8B
C8-H8C

02-C6-C3
02-C6-H6A
C3-C6-H6A
02-C6-H6B
C3-C6-H6B
H6A-C6-H6B
02-C7-03
02-C7-H7A
03-C7-H7A
02-C7-H7B
03-C7-H7B
H7A-C7-H7B
03-C8-H8A
03-C8-H8B
H8A-C8-H8B

Page S90

1.383(5)
1.501(5)
1.388(5)
0.95(4)
1.02(4)
0.97(4)
0.98(4)
0.99(5)
1.01(6)
0.95(6)
0.94(6)

109.7(3)
116(2)
109(2)
110(2)
109(2)
104(3)
112.7(3)
110(3)
108(3)
104(3)
111(3)
111(4)
109(4)
104(3)
112(5)
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C5-C4-H4 122(2)

N1-C5-C4 125.6(4)
N1-C5-Br2 116.1(3)
C4-C5-Br2 118.3(3)

Table 6. Torsion Angles for x08131 (24)

C5-N1-C1-C2 -0.6(6)
C5-N1-C1-Brl 179.0(3)
N1-C1-C2-01 -177.2(4)
Br1-C1-C2-01 3.3(5)
N1-C1-C2-C3 2.0(6)
Br1-C1-C2-C3 -177.6(3)
01-C2-C3-C4 177.8(3)
C1-C2-C3-C4 -1.5(6)
01-C2-C3-C6 -4.8(5)
C1-C2-C3-C6 176.0(4)
C2-C3-C4-C5 -0.2(6)

03-C8-H8C
H8A-C8-H8C
H8B-C8-H8C

C6-C3-C4-C5
C1-N1-C5-C4
C1-N1-C5-Br2
C3-C4-C5-N1
C3-C4-C5-Br2
C7-02-C6-C3
C4-C3-C6-02
C2-C3-C6-02
C6-02-C7-03
C8-03-C7-02
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112(3)
104(5)
116(5)

-177.6(4)
-1.4(6)
-179.5(3)
1.8(6)
179.9(3)
149.1(3)
-4.7(5)
177.9(3)
63.0(5)
66.6(5)
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