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X-ray crystallography

Table S1. Details of X-ray single crystal diffraction experiments

ARKIVOC 2017 (iii) S1-S15

| || Compound |
| o | wun [ w | B ] 1 |
| Crystal data |
| Chemical formula || CysHgl || C30H21Br30 || CgonQBrzo || C15H10Br2 || C30H19Br3 |
| M, | 44201 || 63720 || ss628 | 35005 || 61918 |
Crystal system, Triclinic, P-1 Monoclinic, P2,/n|| Monoclinic, Cc Monoclinic, Monoclinic, P2,/n
space group P2./n
| Temperature (K) || 100 || 95 || 100 || 100 || 120 |
a, b, c(A) 8.753(3),10.919| 11.085(2), ||9.230(4), 17.047||18.664 (5), 8.019|| 15.410(5),
(3), 14.015 (5) 14.238 (3), (7),14.793 (5) || (3), 19.190 (6) 17.303 (5),
15.788 (4) 19.224 (6)
a,B,v(°) 94.94 (3),92.68 || 90, 93.76 (2), 90 || 90, 99.45 (2), 90 ({90, 114.52 (3), 90|{90, 109.75 (3), 90
(3),93.61 (3)
| V(R | 13300(8) || 24863(9) || 2296.1(15) | 26131(16) || 4824(3) |
2z | s & & e | &
| Radiation type || Mo Ka || Mo Ka || Mo Ka || Mo Ka || Mo Ka |
| pmm™) | 4.70 | 4.89 | 3.55 | 6.18 | 5.03 |
Crystal size (mm) 0.40x0.30x ||0.58x0.49 x0.35|| 0.49 x0.30 x 0.60x0.31x |/0.36x0.30x0.18
0.14 0.25 0.08
| |
| Data collection |
Absorption Analytical Analytical Analytical Analytical Analytical
correction CrysAlis RED CrysAlis PRO. CrysAlis PRO,. CrysAlis PRO CrysAlis PRO
| TwmTwsx || 0619,0866 | 0.152,0276 | 0.299,0.535 | 0.130,0.658 | 0.342,0508 |
No. of measured, | 13052, 6613, 47603, 11911, ||7285, 4661, 4332|| 43189, 12049, 20598, 9812,
independent and 3779 9533 6471 7486
observed [/ > 20(/)]
reflections
| Rint [ 0.058 | 0.051 | 0.049 | 0.101 | 0.036 |
| (sin 8/N e (A7) || 0.808 | 0.844 | 0.676 | 0.846 | 0.625 |
| |
| Refinement |
RIF > 20(F)], 0.046,0.081, ||0.035,0.092,1.02(| 0.050,0.127, 0.066, 0.186, ||0.038,0.077, 1.03
WR(F?), S 0.84 1.04 1.03
| No. of reflections | 6613 | 11911 || 4661 || 12049 | 9812 |
| No. of parameters || 307 || 308 || 298 || 307 || 595 |
| No. of restraints || 0 || 0 || 2 || 0 || 0 |
H-atom treatment H-atom H-atom H-atom H-atom H-atom
parameters parameters parameters parameters parameters
constrained constrained constrained constrained constrained
DPumaxs DPmin (€ A7) 1.59,-1.01 0.61, -0.66 0.96, -0.47 1.68,-1.21 0.53,-0.58
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Table S2. Selected bond lengths and angles for 10 and 13

Compound Selected bond lengths [A] and angles [°]
X1-C1 X2-C1 C1-C2 C2-C3 <X1-C1- | <C2-C1-X1 | <C2-C1-X2
X2
13A 1.907(4) | 1.896(4) | 1.284(6) | 1.329(6) | 114.5(2) | 122.3(3) | 123.3(3)
13B 1.899(4) | 1.912(4) | 1.281(6) | 1.324(6) | 113.7(2) | 123.7(3) | 122.6(3)
10A 2.105(7) | 2.122(7) | 1.276(9) | 1.339(10) | 116.8(3) | 122.9(5) | 120.3(5)
10B 2.107(7) | 2.114(8) | 1.295(9) | 1.306(9) | 116.1(3) | 121.6(6) | 122.2(6)

Table S3. Selected bond lengths and angles for 11, 12 and 14

Selected bond lengths [A] and angles [°]
Compound

c2-c3 c3-ca c4a-c5 C5-C2 <C5-C2-C3 | <C2-C3-C4 | <C3-C4-C5 | <C4-C5-C2

11 1.468(2) | 1.354(2) | 1.560(2) | 1.557(2) | 88.4(1) 95.1(1) 92.6(1) 83.9(1)

12 1.49(1) 1.50(1) 1.57(1) 1.55(1) 92.3(5) 90.4(6) 91.3(5) 85.8(5)
c1-c2 c2-c3 c3-ca ca-C1 <C4-C1-C2 | <C1-C2-C3 | <C2-C3-C4 | <C3-C4-C1

14A* 1.644(5) 1.539(4) 1.399(5) 1.507(4) 88.0(2) 82.7(2) 96.3(3) 92.7(3)

14B* 1.662(5) | 1.535(5) | 1.410(5) | 1.503(4) | 88.2(2) 82.3(2) 96.3(3) 92.5(3)

*Two molecules in the asymmetric unit
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NMR spectra

9-(Bromoethynyl)-9H-fluoren-9-ol (3)

ARKIVOC 2017 (iii) S1-S15
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1 Title BP287B
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9-(lodoethynyl)-9H-fluoren-9-ol (4)

o000 MMANN—THITMON—"T—TOONNWOOT I <

Parameter valie | RNRRRLOVOOLOVLOVVLVVOVOUOYUTTETELELTTNMMONOHOHOM®M o

NANRANNNNANNNNANNNNNNNNNNNNNNNNNDNN o~

1 Title BP263B | e LU 1 |

— —

2 Solvent cpai3
3 Temperature 300.0
4 Spectrometer Frequency 500.13
5 Nucleus 1H

T T T T T T T
775 7.70 7.65 7.60 7.55 7.50 7.45 7.40 7.35
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ppm
o ™ QW <
Parameter Value O o SO o (=) N 0
< (52} M AN < o H
1 Title BP263B - - e o I~ —
2 Sovent coas Lol Vel !
3 Temperature 300.0
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I
N\ on
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3-Bromo-1,1-diphenylprop-2-yn-1-ol (5)
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Parameter Value 1
Title N432 ~
Solvent CDaI3
Temperature 300.0
Spectrometer Frequency 500.13
Nucleus 1H
P on
——Br
J'ﬂ | A l
A% p
N <
RN -
T T T T T T T T T T T T T T
15 14 13 12 11 10 9 8 7 5 4 2 1 0 -1
ppm
Parameter Value g £ ; $ @ o <
Title N432 % s8N & K ?
Solvent coci3 I N7 (-
Temperature 300.0
Spectrometer Frequency 125.76
Nucleus 13C
L on
——FBr
| |
‘ | 1
| .
T T T T T T T T T T T T T T T T T T T T T T T
210 200 19 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10

ppm
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9-((Trimethylsilyl)buta-1,3-diyn-1-yl)-9H-fluoren-9-ol (6)
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[ b
Parameter Value n -+
o~ D
1 Title BP289B ‘
2 Solvent CDCI3
3 Temperature 300.0
4 Spectrometer Frequency 500.13
5 Nucleus 1H
i
_Si
\ OH
T T T T T
7.75 7.70 7.60 7.50 7.40
ppm
|
[ | -
S &R & &
QRS © 0
- N o @
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
ppm
~ [52) — 0 LN LN
Parameter Value Vo) o SOt S — 0 N — <
< (52} MmMANANN 0 N N B o] =)
1 Title BP289B| — o 0 N © T
2 Solvent coas | | I T N / | [
3 Temperature 300.0
4 Spectrometer Frequency 125.76
5 Nucleus 13C
\
_Si
\ OH
i
T 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 0
ppm
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1,1-Diphenyl-5-(trimethylsilyl)penta-2,4-diyn-1-ol (7)

N © W WwWW;n
Parameter Value nmimnwmmnm

...... HANIY R 8
Title N437A NNNNNNNNNNN ~ =}
e (e
Solvent coci3
Temperature 300.0
Spectrometer Frequency 500.13
Nucleus 1H

S
é}_z—A

& e &
QLHO R “
<+ F N =3 o
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1 -2
ppm
Parameter Value : g g S neon e )
Title N437A % SN 85 RKR <
Solvent coais N AR
Temperature 300.0
Spectrometer Frequency 125.76
Nucleus 13C
|
| ol
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T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 S 8 70 60 50 40 30 20 10 0 -10

ppm
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9-(lodobuta-1,3-diyn-1-yl)-9H-fluoren-9-ol (8)

OUAN—"TMONT "oV T M D
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4 Spectrometer Frequency 500.13
5 Nucleus 1H
I 0 O N~ ONS OO LM
© 9 0 © TEEELETOMOMO MmO M
NN NN NNNNNNNNNNNN
(! (!

|
N A
S )
Qo ]
— N NN o
10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
ppm
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1 Title BP2928; Ani s NN~ © =

2 Solvent coai3 LN/ N
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I
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5-Bromo-1,1-diphenylpenta-2,4-diyn-1-ol (9)

0 OTTMNHO OO @M ~
Parameter Value mmmaomMmnMmam AN N
NNNNNNNNNNNNRN ~
Title ng9339
Solvent Cpci3
Temperature 300.0
Spectrometer Frequency 500.13
Nucleus 1H
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H20
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L R=R! <

— - S
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 -1
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o O~
Parameter Value < 0 0 O Io M o ©
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|
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| |
|

210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10
ppm
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9-(2,2-Diiodovinylidene)-9H-fluorene (10)
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(2-Bromo-3-(dibromomethylene)-4,4-diphenylcyclobut-1-en-1-yl)diphenylmethanol (11)

Parameter Value $ l# ; $ N E &' 8 a D 2 2 $
Title N442F2 W'\ T‘
Solvent coci3
Temperature 300.0
Spectrometer Frequency 500.13
Nucleus 1H
Er
Br="%y Br
Ph OH
Fh Fh™ Ph
H20
|
|
Si grease
DCM hexanet
:
? S <
<+ — —
T T T T T T T T T T T T T T T T
12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
ppm
- VRV ETHAOY WO T
Parameter Value v WBAN G OMNNIMN MO ~q ]
© TToANNNNNNA I=X: B
Title N442F2 — HorA A A A @ N ~
Solvent coai3 R \
Temperature 300.0
Spectrometer Frequency 125.76
Nucleus 13C
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Br—ay B
Ph OH
Ph Fh™ Ph

210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10
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2-(Dibromomethylene)-4-(diphenylmethylene)-3,3-diphenylcyclobutan-1-one (12)

Parameter Value
Title N442F3
Solvent CcDCi3
Temperature 300.0
Spectrometer Frequency 500.13
Nucleus 1H
Br
Br Ty 0
Ph % _Ph
Fh
Ph
I
H20
C grease
hexane Si grease
DCM l
l , I
L
Qo
Ne<e®
—
T T T T T T T T T T T T T T T T T T T T T
13.0 12.0 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 2.0 1.0 0.0 -1.0
ppm
n WN® TINOHOW—HINN— O ML
o BWOg SOTNOARABBOINNG 2 “
© HDhYT FooaadaddNdNNN ¥ N
= Hedr HHAH A A A A A A A~ O ©
VNGNS Ne———— |
Parameter Value
Title N442F3
Solvent CDCI3
Temperature 299.9
Spectrometer Frequency 125.76
Nucleus 13C
Br
Br 7y 0
Ph % _Ph
Ph
Fh

210 200 190 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0 -10
ppm
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(3,3-Dibromopropa-1,2-diene-1,1-diyl)dibenzene (13)

NTOOOANNT IO NN D
Parameter Value ML YYnmn
NNNNNNNNNNNNNKNKN
Title ng938 [ R R )
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Temperature 300.0
Spectrometer Frequency 500.13
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.

o
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1,1,3-Tribromo-2,2,8-triphenyl-1,2-dihydrocyclobuta[b]naphthalene (14)

O FTOANNDODOLTMOMNNONN OO WD WO m O
Parameter Value YrLoaouoounnnuun TY¥Yyanmmnmon n N
WAONNNNNNANNNRNNNNNNNANNNNNNNNN —
Title Ng940F3 SRS ]
Solvent coci3 o
Temperature 300.0
Spectrometer Frequency 500,13
Nucleus 1H
C Br
Br Y O
Br
O H20
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b
i ]
l j \ |
I sEEEw
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ppm
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Title NGI40F3 v vt v 4 © N
Solvent oz T ———
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Spectrometer Frequency 125.76
Nucleus 13C

o
O
Br
B

r

210 200 19 180 170 160 150 140 130 120 110 100 9 8 70 60 50 40 30 20 10 0
ppm
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