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I. General Procedures 

>ll c<emic/ls Aere purc</sed from commerci/l sources C>crosD >ldric<D >lf/ >es/rD /nd EC,F /nd 

used Ait<out furt<er purific/tion unless ot<erAise noted1 Copper c/t/l=sts GCuCp<enFC55<3FBrJ /nd 

GCuCp<enFC55<3FKJNO3 Aere prep/red /nd used /ccordin+ to met<ods preNiousl= reported O= our 

+roup11 Eoluene A/s distilled from sodium-OenQop<enone Ret=l1 Common solNents Aere purc</sed 

from 9MD Ct<rou+< @TRF1 Routine monitorin+ of t<e re/ctions Aere c/rried out on +l/ss-supported 

9MD silic/ +el 60 FKXY EZC pl/tes1 Fl/s< c<rom/to+r/p<= A/s performed usin+ silic/ +el from eit<er 

,CN CK30-Y00 mes<F or SorOent Eec<nolo+ies CSt/nd/rd 2r/deD 60 [D 3K-63 "mF1 >ll 1H /nd 13C]1H^ 

NMR spectr/ Aere recorded on / BruRer >N/nceY00 spectrometer1 1_F NMR spectr/ Aere recorded on 

/ BruRer D5`300 spectrometer1 C<emic/l s<ifts /nd couplin+ const/nts /re reported in p/rts per 

million C!F /nd HertQD respectiNel=1 9lement/l /n/l=ses Aere performed in t<e Micro/n/l=sis 

Z/Oor/tor=D aniNersit= of M/ss/c<usetts /t >m<erstD O= Dr1 2re+ D/ORoAsRi1 M/ss spectr/l d/t/ Aere 

oOt/ined /t t<e aniNersit= of M/ss/c<usetts M/ss Spectrometr= F/cilit= A<ic< is supportedD in p/rtD O= 

t<e N/tion/l Science Found/tion1 `-r/= d/t/ Aere collected usin+ / Nonius R/pp/-CCD diffr/ctometer 

Ait< Mob" C#c01d10d3 [F /s t<e incident r/di/tion1 Diffr/ction d/t/ Aere collected /t /mOient 

temper/ture1 E<e r/A d/t/ Aere inte+r/tedD refinedD sc/ledD /nd corrected for ZorentQ pol/riQ/tion /nd 

/Osorption effectsD if necess/r=D usin+ t<e pro+r/ms D9NeO /nd SC>Z95>bD supplied O= Nonius1 

Structure solutions /nd refinements Aere done Con Fo
KF usin+ pro+r/ms suc< /s S,R_dD ZSfD SH9Z`S 

/nd SH9Z`Z t</t /re cont/ined Ait<in t<e Nonius M>`aS module /nd t<e Tin2` suite CZ1g1 



 SK

F/rru+i/ C1___F J. Appl. Cryst. 32D h3d-h3hF1 >ll structures Aere c<ecRed for /n= missin+ s=mmetr= 

usin+ M,SSYM of 5Z>EON1 

 

II. Experimental Details for the Synthesis of All Compounds 
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Re/+ents:  CiF C3HdBrD CsKCO3D DMSOD rtj CiiF EMS>D 5dC55<3FKClKD Cu,D 9t3ND h0 kCj CiiiF bKCO3D 
MeOHD CHKClKD rtj CiNF 10D GCuCp<enFC55<3FBrJD bKCO3D tolueneD 110 kCj CNF C3Fd,D Cu-OronQeD KDKl-
Oip=ridineD fluoroOenQeneD DMSOD dX kC1 
 

OC3H7

Br  
2-Bromo-6-propoxy-naphthalene (8): Eo / stirred solution of 6-Oromo-K-n/p<t<ol C7D K1K3 +D 10100 

mmolF /nd cesium c/rOon/te C61XK +D K0100 mmolF in DMSO C100 mZF A/s /dded 1-Oromoprop/ne 

C113d mZD 1X100 mmolF1 >fter stirrin+ oNerni+<t /t room temper/tureD t<e re/ction mi:ture A/s diluted 

Ait< A/ter C1X0 mZF1 E<e resultin+ solution A/s e:tr/cted Ait< et<=l /cet/te C3:F1 E<e comOined 

e:tr/cts Aere A/s<ed Ait< s/tur/ted N/Cl solution CY:FD dried oNer sodium sulf/teD filteredD /nd 

rotoN/ped1 E<e crude product A/s purified Ni/ silic/ +el c<rom/to+r/p<= C100% <e:/nes to X:_X et<=l 

/cet/ten<e:/nesF to =ield / A<ite solid CK1X0 +D _Y%F1 1H NMR CY00 MHQD CDCl3F ! d1_0 CdD J c 11hD 
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1HFD d163 CdD J c _11D 1HFD d1Xd CdD J c h1hD 1HFD d1Yh CddD J c h1hD K10D 1HFD d116 CddD J c h1hD K1XD 1HFD 

d10d CdD J c K1XD 1HFD Y10K CtD J c 616D KHFD 11hd CmD J c d1YD KHFD 110d CtD J c d1XD 3HF1 13C NMR CdX 

MHQD CDCl3F ! 1Xd1Y3D 133113D 1K_1_XD 1K_16YD 1K_1XYD 1Kh1YKD 1Kh13YD 1K010_D 1161h_D 1061X6D 

6_161D KK1X6D 101X_1 >n/l1 c/lcd for C13H13BrO: CD Xh1h_j HD Y1_Yj BrD 3011Y1 Found: CD X_10Yj HD 

X101j BrD 30101 
OC3H7

 
2-Ethynyl-6-propoxy-naphthalene (9): Eo / K00 mZ Sc<lenR fl/sR Ait< Eeflon stir O/r A/s /dded K-

Oromo-6-propo:=-n/p<t</lene C8D K16X +D 10100 mmolFD 5dClKC55<3FK CKh1 m+D 01Y00 mmolFD /nd 

copper iodide Cd611 m+D 01Y00 mmolF1 E<e fl/sR A/s se/led Ait< / ruOOer septum t<en eN/cu/ted /nd 

O/cRfilled Ait< nitro+en 3 times1 Eriet<=l/mine C100 mZF /nd trimet<=lsil=l/cet=lene CK10Y mZD K0100 

mmolF Aere /dded /nd t<e re/ction mi:ture A/s stirred /nd <e/ted to dX oC1 >fter 16 <D t<e solNent 

A/s remoNed in vacuo /nd t<e residue A/s dispersed in diet<=l et<er1 E<e resultin+ dispersion A/s 

filtered t<rou+< / p/d of silic/ +el /nd t<e filtr/te A/s rotoN/ped to /fford /n or/n+e solid1 E<e crude 

EMS-protected product A/s dissolNed in / 1:1 mi:ture of CHKClKnMeOH C100 mZF /nd stirred /t rt 

oNerni+<t in t<e presence of e:cess bKCO31 E<e mi:ture A/s filtered /nd t<e filtr/te A/s rotoN/ped 

onto silic/ +el1 5urific/tion Ni/ silic/ +el c<rom/to+r/p<= C100% <e:/nes to 1:__ et<=l 

/cet/ten<e:/nesF /fforded / =elloA solid A<ic< A/s used for future re/ctions C116X +D d_%F1 

Recr=st/lliQ/tion from 9tOHnA/ter =ielded /n/l=tic/ll= pure m/teri/l /s fluff= =elloA cr=st/ls C113_ +D 

66%F1 1H NMR CY00 MHQD CDCl3F ! d1_3 CsD 1HFD d16h CdD J c h1hD 1HFD d16Y CdD J c h16D 1HFD d1Yd 

CddD J c h13D 11XD 1HFD d11X CddD J c h1hD K13D 1HFD d10h CdD J c K13D 1HFD 310_ CsD 1HFD Y103 CtD J c 616D 

KHFD 11hd CmD J c d13D KHFD 110h CtD J c d16D 3HF1 13C NMR CdX MHQD CDCl3F ! 1Xh103D 13Y1YhD 13K10_D 

1K_1KdD 1K_10_D 1Kh1K3D 1K61d_D 11_1h1D 1161h0D 1061XdD hY1K_D d616KD 6_161D KK1XXD 101Xh1 >n/l1 c/lcd 

for C1XH1YO: CD hX16hj HD 61d11 Found: CD hX1Y_j HD 61d31 
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Compound (10): Eo / 100 mZ round Oottom fl/sR Ait< Eeflon stir O/r A/s /dded Y-Oromo-1Dh-

n/p<t</lic /n<=dride C11_Y +D d100 mmolFD Y-iodo/niline C311K +D 1Y1K0 mmolFD imid/QoleK C10113 +D 

1Yh1d mmolFD /nd c<loroform CX0 mZF1 E<e sli+<tl= =elloA solution A/s stirred /nd <e/ted to dX oC1 

>fter 11X <D t<e re/ction A/s cooled to room temper/ture1 E<e solNent A/s remoNed in vacuo /nd t<e 

residue A/s t/Ren up in /Osolute et</nol1 E<e resultin+ suspension A/s sonic/ted for 1X min /nd t<en 

filtered t<rou+< / Buc<ner funnel1 E<e c/Re A/s A/s<ed Ait< cold et</nolD /ir-driedD /nd purified Ni/ 
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column c<rom/to+r/p<= to /fford / A<ite solid CK1d6 +D hK%F1 C1hH_Br,NOK: 1H NMR CY00 MHQD 

CDCl3F ! h16h-h166 CdD J c d13D 1HFD h163-h161 CdD J c h1XD 1HFD h1Y3-h1Y1 CdD J c d1hD 1HFD h10d-h10X 

CdD J c d1_D 1HFD d1hh-d1hY CmD 3HFD d10X-d103 CdD J c h16D KHF1 13C NMR CdX MHQD CDCl3F ! 1631XKD 

1631Y_D 13h161D 13Y1h0D 1331h3D 13K1X6D 13116_D 1311KXD 1301_KD 1301h1D 1301XXD 1K_130D 1Kh1K1D 

1KK1__D 1KK110D _Y1601  
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Compound (11): ,n /n /r+on-filled +loNe Oo:D / 100 mZ round Oottom fl/sR epuipped Ait< Eeflon stir 

O/r A/s c</r+ed Ait< K-et<=n=l-6-propo:=-n/p<t</lene C9D 01YK0 +D K100 mmolFD 10 C01_X6 +D K100 

mmolFD GCuCp<enFC55<3FBrJ C01K3Y +D 01Y0 mmolFD /nd pot/ssium c/rOon/te C01XXK +D Y100 mmolF1 E<e 

fl/sR A/s t<en se/led Ait< / ruOOer septumD t/Ren out of t<e +loNe Oo:D /nd Y0 mZ of toluene A/s 

/dded t<rou+< t<e septum1 E<e mi:ture A/s stirred /t 110 kC for KY <1 E<e mi:ture A/s t<en cooled to 

room temper/ture /nd filtered to remoNe insoluOle m/teri/ls1 E<e ppt A/s A/s<ed Ait< 

dic<loromet</ne /nd t<e resultin+ comOined filtr/te A/s concentr/ted1 5urific/tion O= column 

c<rom/to+r/p<= /fforded / sli+<tl= =elloA solid C01X03 +D YX%F1 C33HKKBrNO3: 1H NMR CY00 MHQD 

CDCl3F ! h1dK-h1d0 CdD J c 61hD 1HFD h166-h163 CdD J c d1hD 1HFD h1Y6-h1YY CdD J c h1YD 1HFD h110-h10h 

CdD J c d1hD 1HFD h100 CsD 1HFD d1_K-d1hh CtD J c d13D 1HFD d1dY-d16h CmD YHFD d1Xd-d1XY CdD J c d1hD 1HFD 

d13K-d130 CdD J c h1YD KHFD d11_-d116 CdD J c h1_D 1HFD d11K CsD 1HFD Y10d-Y10Y CtD J c 61dD KHFD 11_3-11hY 

CmD KHFD 1111-110d CtD J c d1dD 3HF1 
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Molecule (1): Eo / K00 mZ round Oottom fl/sR Ait< Eeflon stir O/rD A/s /dded 11 C01X00 +D 01h_ 

mmolFD copper OronQe C011d +D K16d mmolFD /nd KDKq-Oip=ridine C010d +D 01YX mmolF1 E<e fl/sR A/s 

se/led Ait< / ruOOer septum t<en eN/cu/ted /nd O/cRfilled Ait< nitro+en 3 times1 

DMSOnfluoroOenQene C1h + 1K mZF /nd perfluoroprop=l iodide C011h mZD 1116 mmolF Aere /dded1 

E<e re/ction mi:ture A/s t<en stirred /t dX kC1 >fter 3_ <D t<e re/ction A/s cooled to room 

temper/ture /nd filtered to remoNe insoluOle m/teri/l1 E<e ppt A/s A/s<ed Ait< dic<loromet</ne1 E<e 

comOined filtr/te A/s t<en diluted Ait< c<loroformD A/s<ed Ait< A/ter C3:FD /nd concentr/ted in 

vacuo1 5urific/tion Ni/ column c<rom/to+r/p<= /fforded / sli+<tl= =elloA solid C011d1 +D 30%F1 

C36HKKFdNO3: 1H NMR CY00 MHQD CDCl3F ! h1d6-h1dY CddD J c 61YD 31hD KHFD h16Y-h16K CdD J c h1YD 

1HFD h113-h111 CdD J c h1YD 1HFD h100 CsD 1HFD d1_X-d1_1 CddD J c _16D 61YD 1HFD d1dX-d16h CmD YHFD d1X6-
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d1XY CdD J c h1YD 1HFD d13K-d130 CdD J c _10D KHFD d11_-d116 CddD J c _1KD 31KD 1HFD d11K CsD 1HFD Y10d-

Y103 CtD J c d11D KHFD 11_3-11hY CmD KHFD 1111-110d CtD J c d11D 3HF1 1_F NMR CKhK MHQD CDCl3F # -

d_16h C3FFD -10X1d_ CKFFD -1KY13_ CKFF1 
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Re/+ents:  CiF C6H13,D N/OHD DMSOD rtj CiiF EMS>D 5dC55<3FKClKD Cu,D 9t3ND h0 kCj CiiiF bKCO3D 
MeOHD CHKClKD rtj CiNF 10D GCuCp<enFC55<3FBrJD bKCO3D tolueneD 110 kCj CNF C6F13,D Cu-OronQeD KDKl-
Oip=ridineD fluoroOenQeneD DMSOD dX kC1 

 
C6H13O

Br 
2-Bromo-6-hexyloxy-naphthalene (12): Eo / stirred solution of 6-Oromo-K-n/p<t<ol C7D K1KK +D _1_X 

mmolF in DMSO CK0 mZF A/s sloAl= /dded sodium <=dro:ide CK1X M /pueousD Y1h mZD 1K10 mmolFD 

m/int/inin+ t<e temper/ture /t K0-KX oC1 E<e cold O/t< A/s remoNed /nd 1-iodo<e:/ne C11d mZD 

111Y6 mmolF A/s /dded in one portion1 E<e resultin+ =elloA solution A/s stirred /t room temper/ture1 

>fter 1K <D t<e solution A/s diluted Ait< dic<loromet</ne /nd A/s<ed Ait< A/ter C3:F /nd s/tur/ted 

N/Cl solution1 E<e resultin+ solution A/s dried oNer sodium sulf/teD filteredD /nd rotoN/ped1 E<e 

residue A/s purified O= column c<rom/to+r/p<= to /fford / A<ite solid CK1_d +D _d%F1 C16H1_BrO: 1H 
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NMR CY00 MHQD CDCl3F !$d1hd CsD 1HFD d160-d1YY CmD 3HFD d11Y-d11K CdD J c h1hD 1HFD d10Y CsD 1HFD 

Y100 CtD J c 61YD KHFD 11h1 CmD KHFD 11XY-113Y CmD 6HFD 01_1 CmD 3HF1 13C NMR CdX MHQD CDCl3F ! 

1Xd13dD 13310XD 1K_1h6D 1K_1XdD 1K_1Y6D 1Kh13XD 1Kh1KhD 1K0103D 1161hKD 1061YKD 6h10YD 311XhD K_11XD 

KX1d6D KK160D 1Y10Y1 
C6H13O

 
2-Ethynyl-6-hexyloxy-naphthalene (13): Eo / X0 mZ Sc<lenR fl/sR Ait< Eeflon stir O/r A/s /dded K-

Oromo-6-<e:=lo:=-n/p<t</lene C12D K1hK +D _116 mmolFD 5dClKC55<3FK C011Kh +D 011hK mmolFD /nd 

copper iodide C0103Y +D 011hK mmolF1 E<e fl/sR A/s se/led Ait< / ruOOer septumD eN/cu/tedD /nd 

O/cRfilled Ait< nitro+en 3 times1 Eriet<=l/mine Ch mZF /nd trimet<=lsil=l/cet=lene C11Y mZD 131d 

mmolF Aere /dded /nd t<e re/ction mi:ture A/s stirred /nd <e/ted to 60 oC1 >fter K <D t<e re/ction 

mi:ture A/s cooled to room temper/ture /nd filtered t<rou+< / Buc<ner funnel1 E<e c/Re A/s A/s<ed 

Ait< et<er until t<e filtr/te A/s cle/r1 E<e comOined filtr/te A/s concentr/ted /nd t<e residue A/s 

purified O= column c<rom/to+r/p<= to /fford / A<ite solid CK1Yh +D h3%F1 > portion of t<e EMS-

protected /cet=lene A/s deprotected O= /ddin+ /n e:cess of pot/ssium c/rOon/te to / solution of t<e 

protected /cet=lene dissolNed in / dic<loromet</nenmet</nol C1:1F solution1 E<e mi:ture A/s stirred /t 

room temper/ture until deprotection A/s complete Cmonitored O= EZCF1 E<en t<e re/ction mi:ture 

A/s filtered t<rou+< / Buc<ner funnel /nd t<e filter c/Re A/s A/s<ed Ait< dic<loromet</ne until t<e 

filtr/te A/s cle/r1 E<e filtr/te A/s rotoN/ped doAn /nd t<e resultin+ product A/s purified O= column 

c<rom/to+r/p<= to /fford / A<ite solid C111K +D _0%F1 C1hHK0O: 1H NMR CY00 MHQD CDCl3F ! d1_3 CsD 

1HFD d16_-d166 CdD J c _10D 1HFD d16X-d163 CdD J c h1XD 1HFD d1Yh-d1Y6 CdD J c h1YD 1HFD d116-d11Y CddD J 

c h1_D K1XD 1HFD d10h CmD 1HFD Y10d-Y10Y CtD J c 61XD KHFD 310_ CsD 1HFD 11hd-11h0 CmD KHFD 11X3-11Y6 CmD 

KHFD 113h-113Y CmD YHFD 01_3-01h_ CmD 3HF1 13C NMR CdX MHQD CDCl3F ! 1Xd1__D 13Y1Y3D 13K106D 

1K_1K3D 1K_10XD 1Kh11dD 1K61dXD 11_1d_D 1161d3D 1061YdD hY1KXD d6160D 6h10hD 311X_D K_11XD KX1ddD 

KK161D 1Y10Y1 
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Compound (14): ,n /n /r+on-filled +loNe Oo:D / X0 mZ round Oottom fl/sR epuipped Ait< / Eeflon 

stir O/r A/s c</r+ed Ait< K-et<=n=l-6-<e:=lo:=-n/p<t</lene C13D 013dh +D 11X mmolFD 10 C01d1d +D 11X 

mmolFD GCuCp<enFC55<3FBrJ C011d6 +D 013 mmolFD /nd pot/ssium c/rOon/te C01Y1Y +D 310 mmolF1 E<e 

fl/sR A/s t<en se/led Ait< / ruOOer septumD t/Ren out of t<e +loNe Oo:D /nd 30 mZ of toluene A/s 

/dded t<rou+< t<e septum1 >fter stirrin+ /t 110 oC for Y d/=sD t<e mi:ture A/s cooled to room 
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temper/ture /nd filtered to remoNe insoluOles1 E<e c/Re A/s A/s<ed Aell Ait< dic<loromet</ne /nd 

t<e resultin+ comOined filtr/te A/s concentr/ted1 5urific/tion of t<e residue O= column 

c<rom/to+r/p<= /fforded / sli+<tl= =elloA solid C01K_X +D 3K%F1 C36HKhBrNO3: 1H NMR CY00 MHQD 

CDCl3F ! h16h-h166 CdD J c d1KD 1HFD h161-h1X_ CdD J c d1YD 1HFD h1Y3-h1Y1 CdD J c d1hD 1HFD h106-h103 

CdD J c d1hD 1HFD d1_d CsD 1HFD d1hd-d1h3 CtD J c d1YD 1HFD d1d3-d16X CmD YHFD d1XY-d1XK CdD J c _1_D 1HFD 

d131-d1K_ CdD J c h16D KHFD d116-d113 CdD J c h1_D 1HFD d10_ CsD 1HFD Y10h-Y10Y CtD J c 616D KHFD 11hh-11h0 

CmD KHFD 11X3-11Y6 CmD KHFD 113h-113Y CmD YHFD 01_3-01_0 CmD 3HF1 13C NMR CdX MHQD CDCl3F ! 

1631X6D 1631XKD 1Xd1hhD 13Y161D 13Y1KKD 13316YD 13K1YdD 13K1Y1D 1311XXD 13113_D 13111dD 1301d3D 

1301d1D 1K_1KXD 1K_1KYD 1Kh1h_D 1Kh1d1D 1Kh131D 1Kh113D 1K61d3D 1KY1KYD 1K310YD 1KK116D 11_16hD 

11d1d0D 1061X0D _1100D hh13YD 6h106D 311XhD K_11XD KX1d6D KK160D 1Y10Y1 

N
C6F13

O

O
C6H13O

 
Molecule (2): Eo / 100 mZ round Oottom fl/sR epuipped Ait< / Eeflon stir O/r A/s /dded 14 C01K_X +D 

01Yh mmolFD copper OronQe C010_3 +D 11Yd mmolFD /nd KDKq-Oip=ridine C0103d +D 01KY mmolF1 E<e fl/sR 

A/s se/led Ait< / ruOOer septumD eN/cu/tedD /nd O/cRfilled Ait< nitro+en 3 times1 DMSO C3 mZFD 

fluoroOenQene CK mZFD /nd perfluoro<e:=l iodide C011Y mZD 016Y mmolF Aere /dded1 E<e re/ction 

mi:ture A/s stirred /t dX oC for YK <1 E<en t<e re/ction mi:ture A/s cooled to room temper/tureD 

filteredD /nd t<e filter c/Re A/s A/s<ed Ait< Aell Ait< dic<loromet</ne1 E<e comOined filtr/te A/s 

t<en diluted Ait< c<loroformD A/s<ed Ait< A/ter C3:FD /nd concentr/ted in vacuo1 E<e residue A/s 

purified O= column c<rom/to+r/p<= to /fford / sli+<tl= =elloA solid C011_h +D Y_%F1 CYKHKhF13NO3: 
1H NMR CY00 MHQD CDCl3F ! h1dh-h1dY CdD J c d10D KHFD h166-h163 CdD J c h1XD 1HFD h116-h113 CdD J c 

d1hD 1HFD h101 CsD 1HFD d1_d-d1_K CdD J c d1YD 1HFD d1d6-d16h CmD YHFD d1Xh-d1XY CdD J c h1YD 1HFD d13Y-

d131 CdD J c h13D KHFD d11_-d116 CdD J c h1hD 1HFD d11K CsD 1HFD Y111-Y10d CtD J c 61XD KHFD 11_1-11h1 CmD 

KHFD 11XY-11Yd CmD KHFD 11Y0-1136 CmD YHFD 01_X-01_0 CmD 3HF1 1_F NMR CKhK MHQD CDCl3F ! -h016d 

C3FFD -10Y1h0 CKFFD -11_1h_ CKFFD -1K113K CKFFD -1KK1X_ CKFFD -1K610K CKFF1 HRMS c/lcd for 

CYKHKhF13NO3: hY111h6Kj Found hY111h3h1 

 



 Sh

S=nt<esis of Compound 3 

O OO

Br

(ii)

59%

O OO

C6F13

(iii)

85%
N OO

O

HO

C6F13

(iv),(v)

76%
3

OC6H13

HO

OH

HO

(i)

32%
15 16

17 18 19
 

Re/+ents:  CiF C6H13,D CsKCO3D DMSOD rtj CiiF C6F13,D Cu-OronQeD KDKl-Oip=ridineD fluoroOenQeneD 
DMSOD h0 kCj CiiiF K-CK-/minoet<o:=Fet</nolD 9tOHD reflu:j CiNF MsClD 9t3ND CHKClKD 0 kC to rtj CNF 
16D CsKCO3D DMFD 100 kC1 

OC6H13

HO  
6-Hexyloxy-naphthalen-2-ol (16): Eo / stirred solution of KD6-di<=dro:=n/p<t</lene C15D 1160 +D 

10100 mmolF /nd cesium c/rOon/te C31Xh +D 10100 mmolF in DMSO CX0 mZF under nitro+enD A/s 

/dded 1-iodo<e:/ne C11Yh mZD 10100 mmolF1 >fter stirrin+ /t rt oNerni+<tD t<e re/ction mi:ture A/s 

diluted Ait< A/ter /nd /cidified Cto pH 3F Ait< 10% CNnNF HCl1 E<e resultin+ mi:ture A/s e:tr/cted 

Ait< et<=l /cet/te C3:F1 E<e comOined e:tr/cts Aere A/s<ed Ait< A/ter C1:F /nd s/tur/ted N/Cl 

solution C3:F /nd dried oNer sodium sulf/te1 E<e resultin+ dispersion A/s filtered /nd rotoN/ped onto 

silic/ +el1 5urific/tion Ni/ silic/ +el c<rom/to+r/p<= CKX:dX et<=l /cet/ten<e:/nesF =ielded /nd off-

A<ite solid Cdh0 m+D 3K%F1 1H NMR CY00 MHQD CDCl3F ! d161 CdD J c h1hD 1HFD d1X6 CdD J c h1hD 1HFD 

d11X-d103 CmD YHFD Y1_0 CsD 1HFD Y10Y CtD J c 616D KHFD 11h3 CmD J c d11D KHFD 11XX-11YY CmD KHFD 11Y1-

1130 CmD YHFD 01_1 CtD J c d11D 3HF1 13C NMR CdX MHQD CDCl3F ! 1XX1XYD 1X116hD 1K_1h6D 1K_1hXD 

1Kh1XKD 1Kd1h6D 11_16XD 11h11KD 10_1hhD 10d11KD 6h130D 3116hD K_130D KX1hXD KK16hD 1Y11K1 >n/l1 c/lcd 

for C16HK0OK: CD dh16Xj HD h1KX1 Found: CD dh1hXj HD h1K01 
O OO

C6F13 
4-Perfluorohexyl-1,8-naphthalic anhydride (18): Y-Oromo-1Dh-n/p<t</lic /n<=dride C17D K1dd +D 

10100 mmolFD copper OronQe poAder C316_ +D K0100 mmolFD KDKq-Oip=ridine C1X6 m+D 1100 mmolFD 
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fluoroOenQene CK0 mZFD /nd DMSO C30 mZF Aere comOined in / Sc<lenR fl/sR1 E<e Nessel A/s 

pur+ed Ait< nitro+en /nd 1-iodoperfluoro<e:/ne CK13_ mZD 11100 mmolF A/s /dded1 E<e re/ction 

mi:ture A/s stirred /t h0 oC for 3 d/=s1 >fter coolin+ to rtD t<e mi:ture A/s diluted Ait< A/ter C100 

mZF /nd et<=l /cet/te C100 mZF1 E<e resultin+ insoluOle m/teri/l A/s filtered off /nd t<e filter c/Re 

A/s rinsed Aell Ait< fres< et<=l /cet/te1 E<e or+/nic l/=er of t<e filtr/te A/s collected /nd t<e /pueous 

l/=er A/s e:tr/cted Ait< et<=l /cet/te CK:F1 E<e comOined e:tr/cts Aere A/s<ed Ait< s/tur/ted N/Cl 

solution C3:FD dried oNer sodium sulf/teD filteredD /nd rotoN/ped doAn to /fford / =elloA solid1 

Recr=st/lliQ/tion from X00 mZ et<=l /cet/ten<e:/nes C1:1F =ielded t<e desired product /s fluff= A<ite 

needles C310K +D X_%F1 Concentr/tion of t<e filtr/te =ielded hd0 m+ of / second crop of li+<t =elloA 

m/teri/l t</t NMR reNe/led to Oe / 110:113 mi:ture of t<e desired product /nd 1Dh-n/p<t</lic 

/n<=dride1 (18): 1H NMR CY00 MHQD CDCl3F ! h1d_-h1dK CmD J c 61hD KHFD h16_ CdD J c h16D 1HFD h11d 

CdD J c d1hD 1HFD d1_h CddD J c h1hD d13D 1HF1 1_F NMR CKhK MHQD CDCl3F ! -h016d C3FFD -10X10d CKFFD -

11_1h_ CKFFD -1K11Kd CKFFD -1KK1X_ CKFFD -1K610K CKFF1 >n/l1 c/lcd for C1hHXF13O3: CD Y11hhj HD 01_hj 

FD Yd1hY1 Found: CD Y11d0j HD 01_Kj FD Yh111 

N

O

O

O

OH

C6F13
 

Compound (19): Eo / stirred solution of Y-perfluoro<e:=l-1Dh-n/p<t</lic /n<=dride C18D K1Xh +D X100 

mmolF in /Osolute et</nol CX0 mZF A/s /dded K-CK-/minoet<o:=Fet</nol C01XX mZD X1X0 mmolF1 E<e 

resultin+ dispersion A/s <e/ted to reflu: /nd formed / cle/r =elloA solution1 >fter K <D t<e re/ction 

mi:ture A/s cooled to rt /nd concentr/ted in vacuo1 5urific/tion of t<e residue Ni/ silic/ +el 

c<rom/to+r/p<= C10:_0 /cetonenmet<=lene c<lorideF =ielded t<e desired product /s / A<ite solid CK1Xd 

+D hX%F1 1H NMR CY00 MHQD CDCl3F ! h1d0 CdD J c d13D 1HFD h16_ CdD J c d1hD 1HFD h1X6 CdD J c h1hD 

1HFD h10h CdD J c d1hD 1HFD d1hh CmD J c h1dD d1YD 1HFD Y1Y6 CtD J c X1hD KHFD 31hd CtD J c X1hD KHFD 31d3-

316K CmD YHFD K1XK CtD J c X16D 1HF1 1_F NMR CKhK MHQD CDCl3F ! -h01h0 C3FFD -10Y1_3 CKFFD -1K010Y 

CKFFD -1K11YK CKFFD -1KK1d3 CKFFD -1K6116 CKFF1 >n/l1 c/lcd for CKKH1YF13NOY: CD Y31h0j HD K13Yj ND 

K13Kj FD Y01_Y1 Found: CD Y31dhj HD K13Yj ND K1K6j FD Y0161 

N

O

O

O

O

C6F13

OC6H13

 
Molecule (3): > stirred solution of 19 CK1Y1 +D Y100 mmolF in met<=lene c<loride CY0 mZF A/s cooled 

under nitro+en in /n ice O/t<1 Eriet<=l/mine C116_ mZD 1K100 mmolF A/s /dded /nd t<e resultin+ 

mi:ture A/s stirred for X minutes /t 0 oC1 Met</nesulfon=l c<loride C01Y6 mZD 6100 mmolF A/s /dded 
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dropAise /nd t<e mi:ture A/s /lloAed to A/rm to rt1 >fter 1 <D t<e re/ction mi:ture A/s rinsed Ait< 

A/ter CK:F /nd s/tur/ted N/Cl solution1 E<e or+/nic p</se A/s dried oNer sodium sulf/teD filteredD /nd 

concentr/ted in vacuo to proNide / pu/ntit/tiNe =ield of t<e mes=l/te /s /n off-A<ite solid1 E<e 

mes=l/te A/s comOined Ait< 6-<e:=lo:=-n/p<t</len-K-ol C16D 110h +D Y1Y0 mmolFD cesium c/rOon/te 

CK1h_ +D h1h0 mmolFD /nd DMF Ch0 mZF1 E<e resultin+ mi:ture A/s pur+ed Ait< nitro+en /nd <e/ted to 

100 oC1 >fter stirrin+ oNerni+<tD t<e re/ction mi:ture A/s cooled to rt /nd diluted Ait< A/ter1 E<e 

resultin+ mi:ture A/s e:tr/cted Ait< et<=l /cet/te CY:F1 E<e comOined e:tr/cts Aere A/s<ed Ait< 

A/ter C1:F /nd s/tur/ted N/Cl solution CK:FD dried oNer sodium sulf/teD filteredD /nd concentr/ted in 

vacuo1 E<e crude product A/s purified Ni/ silic/ +el c<rom/to+r/p<= C1% /cetone in met<=lene 

c<lorideF to =ield t<e desired product /s / li+<t or/n+e solid CK1X3 +D d6% from 19F1 1H NMR CY00 

MHQD CDCl3F ! h16Y CdD J c d11D 1HFD h161 CdD J c d1hD 1HFD h1Yd CdD J c h16D 1HFD d1__ CdD J c d1hD 1HFD 

d1d_ CddD J c h1hD d13D 1HFD d1X0 CdD J c _11D 1HFD d1YK CdD J c h1hD 1HFD d10d CddD J c _10D K1YD 1HFD d100 

CdD J c K13D 1HFD 61_Y CdD J c K1XD 1HFD 61h_ CddD J c h1hD K1XD 1HFD Y1Yh CtD J c X1hD KHFD Y11K CtD J c Y13D 

KHFD Y10K CtD J c 616D KHFD 31_d CtD J c X16D KHFD 31_3 CtD J c X11D KHFD 11h3 CmD J c d11D KHFD 11X6-11YY 

CmD KHFD 11Y1-1131 CmD YHFD 01_K CtD J c d11D 3HF1 1_F NMR CKhK MHQD CDCl3F ! -h016d C3FFD -10X106 

CKFFD -11_1h_ CKFFD -1K11Kd CKFFD -1KK160 CKFFD -1K610K CKFF1 >n/l1 c/lcd for C3hH3KF13NOX: CD XX101j 

HD 31h_j ND 116_j FD K_1dd1 Found: CD XY1_hj HD 31hXj ND 116Kj FD K_1_1 

 

S=nt<esis of Compound 4 

O

N

O

4

Br

(i), (ii)

95%

(iii)

66%

NH2

(iv)

45%

21 2220

 
Re/+ents:  CiF EMS>D 5dC55<3FKClKD Cu,D 9t3ND h0 kCj CiiF bKCO3D MeOHD CHKClKD rtj CiiiF iodo/nilineD 
GCuCp<enFC55<3FKJNO3D CsKCO3D tolueneD 110 kCj CiNF 1Dh-n/p<t</lic /n<=drideD imid/QoleD CHCl3D dX 
kC1 

TMS  
2-Naphthyl-1-trimethylsilyl acetylene: Eo / 10 mZ Sc<lenR fl/sR Ait< / Eeflon stir O/r A/s /dded K-

Oromo-n/p<t</lene C20D 110Y +D X100 mmolFD 5dClKC55<3FK C0103X +D 010X mmolFD /nd copper iodide 
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C0100_ +D 010X mmolF1 E<e fl/sR A/s se/led Ait< / ruOOer septumD eN/cu/tedD /nd O/cRfilled Ait< 

nitro+en 3 times1 Eriet<=l/mine CX mZF /nd trimet<=lsil=l/cet=lene C01h mZD d1X mmolF Aere /dded 

/nd t<e re/ction mi:ture A/s stirred /t d0 oC1 >fter KY <D t<e re/ction mi:ture A/s cooled to room 

temper/ture /nd filtered t<rou+< / Buc<ner funnel1 E<e filter c/Re A/s A/s<ed Ait< et<er until t<e 

filtr/te A/s cle/r1 E<e comOined filtr/te A/s concentr/ted /nd t<e residue A/s purified O= column 

c<rom/to+r/p<= to /fford / A<ite solid C110h +D _6%F1 C1XH16Si: 1H NMR CY00 MHQD CDCl3F ! d1_h 

CsD 1HFD d1dK-616d CmD 3HFD d1X0-d1Yh CdD J c h1XD 1HFD d1Y1-d13_ CmD KHFD 0130 CsD _HF1 13C NMR CdX 

MHQD CDCl3F ! 13K1hKD 13K1h0D 1311_XD 1Kh1X0D 1Kd1hKD 1Kd1d0D 1Kd166D 1K616dD 1K61YXD 1K013dD 

10X1XKD _Y1YdD 010Y1 

 
2-Ethynyl-naphthalene (21): Deprotection of t<e trimet<=lsil=l +roup A/s /ccomplis<ed O= /ddin+ 

/n e:cess /mount of pot/ssium c/rOon/te to / solution of K-n/p<t<=l-1-trimet<=lsil=l /cet=lene C110h 

+D Y1h mmolF dissolNed in / dic<loromet</nenmet</nol C1:1F solution1 E<e re/ction mi:ture A/s stirred 

/t room temper/ture until deprotection A/s complete Cmonitored O= EZCF1 E<en t<e re/ction mi:ture 

A/s filtered t<rou+< / Buc<ner funnel /nd t<e c/Re A/s A/s<ed Ait< dic<loromet</ne until t<e filtr/te 

A/s cle/r1 E<e filtr/te A/s rotoN/ped doAn /nd t<e resultin+ residue A/s purified O= column 

c<rom/to+r/p<= to /fford / A<ite solid C01d3 +D __%F1 C1KHh: 1H NMR CY00 MHQD CDCl3F ! h10h CsD 

1HFD d1hX-d1h0 CmD 3HFD d1X_-d1Xd CdD J c h1XD 1HFD d1XX-d1X1 CmD KHFD 31K1 CsD 1HF1 13C NMR CdX 

MHQD CDCl3F ! 13K1_6D 13K1dXD 13K1KXD 1Kh1YhD 1Kd1_dD 1Kd1dKD 1Kd1d0D 1K61hYD 1K61XXD 11_131D 

h31_hD dd1YY1 

NH2

 
4-Naphthalen-2-ylethynyl-phenylamine (22): ,n /n /r+on-filled +loNe Oo:D / X0 mZ round Oottom 

fl/sR epuipped Ait< Eeflon stir O/r A/s c</r+ed Ait< K-et<=n=l-n/p<t</lene C21D 01dd +D X100 mmolFD 

Y-iodo/niline C110X +D Y1h0 mmolFD GCuCp<enFC55<3FKJNO3 C01d_d +D 01_6 mmolFD /nd cesium c/rOon/te 

C3113 +D _160 mmolF1 E<e fl/sR A/s t<en se/led Ait< / ruOOer septumD t/Ren out of t<e +loNe Oo:D /nd 

1X mZ of toluene A/s /dded t<rou+< t<e septum1 E<e mi:ture A/s stirred /t 110 oC for 36 <1 >fter 

coolin+ to room temper/tureD t<e mi:ture A/s filtered to remoNe insoluOle m/teri/ls /nd t<e c/Re A/s 

A/s<ed Ait< et<=l /cet/te1 E<e comOined filtr/te A/s concentr/ted in vacuo /nd t<e residue purified 

O= column c<rom/to+r/p<= to /fford / sli+<tl= =elloA solid C01d6 +D 66%F1 C1hH13N: 1H NMR CY00 

MHQD CDCl3F ! h100 CsD 1HFD d1h1-d1d6 CmD 3HFD d1X6-d1XY CdD J c h1YD 1HFD d1Y_-d1Y3 CmD KHFD d13_-

d13d CdD J c h1XD KHFD 616Y-616K CdD J c h1XD KHFD 31h0 CsD KHF1 13C NMR CdX MHQD CDCl3F ! 1Y616dD 



 S1K

133106D 13K1__D 13K1YhD 1301h0D 1Kh1Y3D 1Kd1hYD 1Kd1d0D 1Kd16YD 1K613_D 1K6130D 1K11K1D 11Y1dYD 

11K1XYD _01XYD hd1dX1 

N

O

O  
Molecule (4): Eo / X0 mZ round Oottom fl/sR epuipped Ait< / Eeflon stir O/r A/s /dded 1Dh-

n/p<t</lic /n<=dride C01Y1 +D K10h mmolFD Y-n/p<t</len-K-=let<=n=l-p<en=l/mine C22D 01d6 +D 311K 

mmolFD imid/QoleK C3111 +D YX1d6 mmolFD /nd c<loroform CK0 mZF1 E<e resultin+ sli+<tl= =elloA 

solution A/s <e/ted to dX oC1 >fter 1 <D t<e re/ction mi:ture A/s cooled to room temper/ture /nd t<e 

solNent A/s remoNed in vacuo1 E<e residue A/s t/Ren up in /Osolute et</nol1 E<e suspension A/s 

sonic/ted 1X min /nd t<en filtered t<rou+< / Buc<ner funnel1 E<e filter c/Re A/s A/s<ed Ait< cold 

et</nolD /ir driedD /nd purified O= column c<rom/to+r/p<= to /fford / A<ite solid C013_K +D YX%F1 

C30H1dNOK: 1H NMR CY00 MHQD CDCl3F ! h16X-h16Y CdD J c d1KD KHFD h1Kd-h1KX CdD J c h13D KHFD h10h 

CsD 1HFD d1h3-d1dd CmD XHFD d1dX-d1d3 CdD J c h16D KHFD d161-d1X_ CdD J c h1YD 1HFD d1X1-d1Yh CmD KHFD 

d13Y-d13K CdD J c h16D KHF1 13C NMR CdX MHQD CDCl3F ! 16Y1KKD 13X1KKD 13Y1Y0D 13K1__D 13K1h6D 

13K1XhD 1311d6D 1311d0D 131161D 1Kh1hXD 1Kh1X3D 1Kh1Y3D 1Kh101D 1Kd1hKD 1Kd1ddD 1Kd106D 1K61d1D 

1K61XXD 1K31_0D 1KK16_D 1K013_D _0160D h_11X1 

 

S=nt<esis of Compound 5 

O OO

N OO

O

HO

N OO

O

MsO

5
(i)

96%

(ii)

95%

(iii)

88%

23

24 25  
Re/+ents:  CiF K-CK-/minoet<o:=Fet</nolD 9tOHD reflu:j CiiF MsClD 9t3ND CHKClKD 0 kC to rtj CiiiF K-
n/p<t<olD CsKCO3D DMFD 100 kC1 
 

N

O

O

O

OH

 
Compound (24): Eo / stirred solution of 1Dh-n/p<t</lic /n<=dride C23D 11_h +D 10100 mmolF in 

/Osolute et</nol C100 mZF A/s /dded K-CK-/minoet<o:=Fet</nol C1111 mZD 11100 mmolF1 E<e mi:ture 
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A/s reflu:ed for K <D t<en cooled to rt /nd concentr/ted in vacuo1 5urific/tion of t<e residue Ni/ silic/ 

+el c<rom/to+r/p<= CX:_X to K0:h0 /cetonenmet<=lene c<lorideF =ielded t<e desired product /s / cle/r 

oil t</t solidified upon st/ndin+ CK1d3 +D _6%F1 1H NMR CY00 MHQD CDCl3F ! h1X_ CddD J c d13D 110D 

KHFD h1K1 CddD J c h13D 110D KHFD d1dX CddD J c h1KD d13D KHFD Y1YX CtD J c X1dD KHFD 31hd CtD J c X1dD KHFD 

31d3-316Y CmD YHFD K1XK CtD J c X10D 1HF1 13C NMR CdX MHQD CDCl3F ! 16Y1YXD 13Y106D 1311X3D 13113_D 

1Kh11YD 1K61_YD 1KK1YXD dK1KYD 6h1YKD 611hXD 3_1Yh1 >n/l1 c/lcd for C16H1XNOY: CD 6d136j HD X130j ND 

Y1_11 Found: CD 6d11dj HD X1KYj ND Y1hK1 

N

O

O

O

OMs

 
Compound (25): > solution of 24 C11Y3 +D X100 mmolF in met<=lene c<loride CX0 mZF under nitro+en 

A/s cooled in /n ice O/t<1 Eriet<=l/mine CK111 mZD 1X100 mmolF A/s /dded /nd t<e resultin+ solution 

A/s stirred /t 0 oC for X minutes1 Met</nesulfon=l c<loride C01Xh mZD d1X0 mmolF A/s /dded dropAise 

/nd t<e re/ction mi:ture A/s A/rmed to rt1 >fter K <D t<e re/ction mi:ture A/s rinsed Ait< A/ter CK:F 

/nd s/tur/ted N/Cl solution C1:F1 E<e or+/nic p</se A/s dried oNer sodium sulf/teD filteredD /nd 

concentr/ted in vacuo1 5urific/tion Ni/ silic/ +el c<rom/to+r/p<= =ielded t<e desired mes=l/te /s / 

li+<t =elloA solid C11dK +D _X%F1 1H NMR CY00 MHQD CDCl3F ! h1Xh CddD J c d13D 110D KHFD h1K1 CddD J 

c h13D 01_D KHFD d1dX CddD J c h11D d1YD KHFD Y1YY CtD J c X1_D KHFD Y136-Y131 CmD KHFD 31h6 CtD J c X1_D 

KHFD 31hK-31dd CmD KHFD K1__ CsD 3HF1 13C NMR CdX MHQD CDCl3F ! 16Y1KXD 13Y11YD 13116KD 13113XD 

1Kh11_D 1K61__D 1KK1YhD 6_131D 6h1YhD 6h1KhD 3_10XD 3d1XY1 >n/l1 c/lcd for C1dH1dNO6S: CD X611_j HD 

Y1dKj ND 31hX1 Found: CD XX1_3j HD Y16Xj ND 31h01 

N

O

O

O

O

 
Molecule (5): Eo / stirred mi:ture of K-n/p<t<ol C11YY +D 10100 mmolF /nd cesium c/rOon/te C61XK +D 

K0100 mmolF in DMF C100 mZF A/s /dded mes=l/te 25 C3163 +D 10100 mmolF1 E<e re/ction mi:ture 

A/s pur+ed Ait< nitro+en /nd <e/ted to 100 oC1 >fter 1 <D t<e re/ction A/s cooled to rt /nd diluted 

Ait< A/ter1 E<e resultin+ solution A/s e:tr/cted Ait< et<=l /cet/te C3:F1 E<e comOined e:tr/cts Aere 

A/s<ed Aell Ait< s/tur/ted N/Cl solution C3:FD dried oNer sodium sulf/teD /nd concentr/ted in vacuo1 

Recr=st/lliQ/tion from et<=l /cet/ten<e:/nes /fforded tAo crops of t<e desired product /s fluff= A<ite 

cr=st/ls C3163 +D hh%F11H NMR CY00 MHQD CDCl3F ! h1X6 CddD J c d1KD 111D KHFD h113 CddD J c h1KD 01_D 

KHFD d1d3-d166 CmD 3HFD d16X-d1Xd CmD KHFD d13_ CdddD J c h11D d10D 11KD 1HFD d130 CdddD J c h10D 61_D 

11KD 1HFD d103-61_h CmD KHFD Y1Y_ CtD J c 611D KHFD Y1K0-Y11X CmD KHFD 31__-31_3 CmD YHFD 1 13C NMR 



 S1Y

CdX MHQD CDCl3F ! 16Y131D 1X616_D 13Y1Y1D 1331_1D 1311XYD 1311KXD 1K_11dD 1Kh1_3D 1Kh11_D 1Kd1X6D 

1K61h6D 1K61d6D 1K611_D 1K31X3D 1KK1XdD 11h1_0D 106161D 6_113D 6h1K1D 6d1YdD 3_1161 >n/l1 c/lcd for 

CK6HK1NOY: CD dX1_0j HD X11Yj ND 31Y01 Found: CD dX1dXj HD X103j ND 313Y1 

 

S=nt<esis of Compound 6 

O OO

Br

N OO

Br

C3H7

6
(i)

80%

(ii)

80%

26
17

 
Re/+ents:  CiF n-prop=l/nilineD imid/QoleD CHCl3D reflu:j CiiF 9D 5dC55<3FKClKD Cu,D 9t3ND h0 kC1 
 

N

O

O

Br
C3H7

 
Compound (26): Eo / stirred solution of Y-Oromo-1Dh-n/p<t</lic /n<=dride C17D K1dd +D 10100 mmolF 

/nd imid/QoleK C1Y1_h +D KK0100 mmolF in c<loroformD A/s /dded Y-n-prop=l/niline CK1_Y mZD K0100 

mmolF1 apon <e/tin+ to reflu:D t<e re/ction mi:ture formed / cle/r or/n+e solution1 >fter 1 <D t<e 

re/ction mi:ture A/s cooled to rt /nd concentr/ted in vacuo1 E<e residue A/s dissolNed in et<=l /cet/te 

C600 mZF /nd t<e resultin+ mi:ture A/s A/s<ed Ait< 10% CNnNF HCl C3:FD A/ter C1:FD /nd s/tur/ted 

N/Cl solution C1:F1 E<e or+/nic p</se A/s dried oNer sodium sulf/teD filteredD /nd concentr/ted in 

N/cuo to =ield /Oout 1K + of /n or/n+e mi:ture of imid/Qole /nd t<e desired product1 Recr=st/lliQ/tion 

from et</nol CX00 mZF /fforded t<e desired product /s / li+<t =elloA solid C311X +D h0%F1 1H NMR 

CY00 MHQD CDCl3F ! h16_ CdD J c d10dD 1HFD h16K CdD J c h13D 1HFD h1YX CdD J c d1hD 1HFD h10d CdD J c 

d1hD 1HFD d1hh CddD J c d1_D d1_D 1HFD d136 CdD J c d1hD KHFD d1K1 CdD J c h11D KHFD K16h CtD J c d1dD KHFD 

11dK CmD J c d1XD KHFD 1100 CtD J c d13D 3HF1 13C NMR CdX MHQD CDCl3F ! 1631hhD 1631hXD 1Y31Y1D 

1331X6D 13K1XXD 13K1YKD 1311XdD 1311K1D 1301h0D 1301XhD 1K_1X0D 1K_13dD 1Kh11_D 1Kh11XD 1K313YD 

1KK1YdD 3d1h6D KY13XD 131_h1 >n/l1 c/lcd for CK1H16BrNOK: CD 631_dj HD Y10_j ND 31XXj BrD K01Kd1 

Found: CD 631dhj HD Y11Xj ND 31X1j BrD K01X1 
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Molecule (6): > mi:ture of 26 C111h +D 3100 mmolFD K-et<=n=l-6-propo:=-n/p<t</lene C9D 631 m+D 

3100 mmolFD 5dC55<3FKClK CYK11 m+D 01060 mmolFD copper iodide C111Y m+D 01060 mmolFD /nd 

triet<=l/mine C30 mZF Aere stirred oNerni+<t under nitro+en in / Sc<lenR fl/sR /t h0 oC1 >fter coolin+ 

to rtD t<e mi:ture A/s concentr/ted in vacuo1 E<e residue A/s /dsorOed onto silic/ +el /nd purified Ni/ 

silic/ +el c<rom/to+r/p<= Cd0:30 met<=lene c<loriden<e:/nesF to /fford t<e desired product /s / <i+<l= 

fluorescent =elloA solid C11KY +D h0%F1 1H NMR CY00 MHQD CDCl3F ! h1hK CddD J c h13D 01hD 1HFD h166 

CddD J c d13D 110D 1HFD h1Xd CdD J c d16D 1HFD h111 CsD 1HFD d1_d CdD J c d16D 1HFD d1h6 CddD J c h1KD d1XFD 

d1dX CdD J c _11D 1HFD d1d3 CdD J c h16D 1HFD d16X CddD J c h13D 11XD 1HFD d13X CdD J c h13D KHFD d1KX-d11h 

CmD 3HFD d113 CdD J c K13D 1HFD Y106 CtD J c 61dD KHFD K16d CtD J c d1dD KHFD 11_0 CmD J c d11D KHFD 11dK 

CmD J c d1XD KHFD 1110 CtD J c d1XD 3HFD 1101 CtD J c d13D 3HF1 13C NMR CdX MHQD CDCl3F ! 16Y1K_D 

16Y101D 1Xh1YYD 1Y31KXD 13Y1hdD 13K1h1D 13K1dhD 13K11YD 1311_YD 1311dYD 1301d_D 130163D 1K_1X1D 

1K_1Y6D 1Kh1d3D 1Kh1YhD 1Kh133D 1Kh1KXD 1Kd1YYD 1Kd11XD 1K3116D 1KK100D 1K011KD 1161h3D 10616dD 

1001Y1D h611Y1 6_16_D 3d1h_D KY13hD KK1X6D 1Y101D 1016K1 >n/l1 c/lcd for C36HK_NO3: CD hK1Xhj HD X1Xhj 

ND K16d1 Found: CD hK133j HD X163j ND K1X_1 

 

S=nt<esis of Compound 31 
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O

NH2

N

O

O
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O
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(vi)

77%

27 28

16
29
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31  
Re/+ents: CiF Ct-BOCFKOD CHKClKD rtj CiiF MsClD CHKClKD rtj CiiiF 28D CsKCO3D DMSOD rtj CiNF EF>D 
CHKClKD rtj CNF Y-Oromo-1Dh-n/p<t</lic /n<=drideD 9tOHD reflu:j CNiF <e:=l /lco<olD Cu,D 1D10-
p<en/nt<rolineD CsKCO3D 110 oC1 
 



 S16

MsO
O

N
H

O

O

 
Compound (28): Eo / stirred solution of K-CK-/minoet<o:=Fet</nol C27D 1100 mZD 10100 mmolF in 

met<=lene c<loride CX0 mZF A/s sloAl= /dded / solution of Ct-BOCFKO CK11h +D 10100 mmolF 

dissolNed in met<=lene c<loride CX0 mZF1 E<e resultin+ mi:ture A/s stirred /t room temper/ture 

oNerni+<t1 Ne:tD triet<=l/mine CY1KK mZD 30100 mmolF A/s /ddedD folloAed O= t<e dropAise /ddition 

of met</nesulfon=l c<loride C11XX mZD K0100 mmolF1 E<e resultin+ li+<t =elloA solution A/s stirred /t 

rt for Y < /nd t<en puenc<ed Ait< A/ter C100 mZF1 E<e l/=ers Aere sep/r/ted /nd t<e /pueous p</se 

A/s e:tr/cted /+/in Ait< met<=lene c<loride1 E<e comOined or+/nic l/=ers Aere dried oNer sodium 

sulf/teD filteredD /nd concentr/ted in vacuo to =ield / =elloA oil1 E<e crude product A/s dispersed in 

diet<=l et<er /nd filtered t<rou+< / p/d of silic/ +el1 E<e filtr/te A/s concentr/ted to /fford t<e desired 

product /s / cle/r oil CK1X_ +D _K%F1 1H NMR CY00 MHQD CDCl3F /+reed Ait< t</t reported in t<e 

liter/ture31 E<e m/teri/l A/s used Ait<out furt<er purific/tion1 
OC6H13

O
O

NH2  
Compound (29): > mi:ture of 6-<e:=lo:=-n/p<t</len-K-ol C16D 11h3 +D d1X0 mmolFD 28 CK166 +D _13h 

mmolFD /nd cesium c/rOon/te CK1YY +D d1X0 mmolF in DMSO CdX mZF A/s pur+ed Ait< nitro+en /nd 

stirred /t rt oNerni+<t1 >fter Oein+ diluted Ait< A/terD t<e resultin+ mi:ture A/s e:tr/cted Ait< et<=l 

/cet/te CY:F1 E<e comOined e:tr/cts Aere A/s<ed Ait< A/ter CK:FD s/tur/ted N/Cl solution CK:FD dried 

oNer sodium sulf/teD filteredD /nd concentr/ted in vacuo1 E<e residue A/s purified Ni/ silic/ +el 

c<rom/to+r/p<= CKX:dX et<=l /cet/ten<e:/nesF to =ield t<e BOC-protected /mine /s /n off-A<ite solid 

CK1YY +D dX%F1 E<e BOC-protected /mine A/s dissolNed in met<=lene c<loride CdX mZF /nd 

trifluoro/cetic /cid CK1d_ mZD 3d1X mmolF A/s /dded1 >fter stirrin+ /t rt oNerni+<tD t<e solution A/s 

A/s<ed Ait< KM N/OH CK:FD A/ter CK:FD /nd s/tur/ted N/Cl solution1 E<e or+/nic p</se A/s dried 

oNer sodium sulf/teD filteredD /nd concentr/ted in vacuo to /fford t<e free /mine /s /n off-A<ite solid 

C11hd +D 100% =ield deprotectionD dX% =ield from 16F1 1H NMR CY00 MHQD CDCl3F ! d163 CdD J c 113D 

1HFD d160 CdD J c 113D 1HFD d11h-d116 CmD YHFD Y1K3 CtD J c Y1dD KHFD Y10Y CtD J c 616D KHFD 31hh CtD J c 

Y1hD KHFD 3160 CtD J c X1KD KHFD K1_1 COsD KHFD 11h3 CmD J c d11D KHFD 11X6-1130 CmD hHFD 01_K CtD J c d11D 

3HF1 13C NMR CdX MHQD CDCl3F ! 1XX1d1D 1XX116D 1K_1_YD 1K_1X6D 1Kh113D 1Kh10hD 11_131D 11_11XD 

10d11hD 1061_0D d31XhD 6_1XYD 6h106D 6d1YXD Y11h0D 3116YD K_1KhD KX1hKD KK16YD 1Y10h1 >n/l1 c/lcd for 

CK0HK_NO3: CD dK1Ydj HD h1hKj ND Y1K31 Found: CD d11_Kj HD h1h6j ND Y10d1 
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Compound (30): > mi:ture of Y-Oromo-1Dh-n/p<t</lic /n<=dride C11XK +D X1X0 mmolF /nd 29 C11hK +D 

X1X0 mmolF in /Osolute et</nol A/s <e/ted to reflu:1 >fter K <D t<e resultin+ =elloA slurr= A/s cooled 

in /n ice O/t<1 E<e precipit/te A/s filtered off /nd dried in vacuo to =ield t<e desired product /s / li+<t 

=elloA solid CK1hh +D h_%F1 1H NMR CY00 MHQD CDCl3F ! h1XX CddD J c d1KD 01_D 1HFD h13_ CddD J c 

h16D 01hD 1HFD h1K_ CdD J c d1hD 1HFD d1h_ CdD J c d1hD 1HFD d1d0 CddD J c d13D h13D 1HFD d1Y6 CdD J c h1hD 

1HFD d1Y0 CdD J c h1hD 1HFD d106 CddD J c _10D K1YD 1HFD 61__ CdD J c K1XD 1HFD 61_0-61hX CmD KHFD Y1YX CtD 

J c X1hD KHFD Y110 CtD J c Y1dD KHFD Y10K CtD J c 616D KHFD 31_h-31h_ CmD YHFD 11h3 CmD J c d11D KHFD 11XX-

11YY Cm KHFD 11Y1-1131 CmD YHFD 01_K CtD J c d11D 3HF1 13C NMR CdX MHQD CDCl3F ! 1631d0D 16316XD 

1XX1XdD 1XX101D 13310dD 1311_6D 13111YD 1301_3D 1301Y3D 13011hD 1K_16_D 1K_13dD 1Kh1hhD 1Kd1_hD 

1Kd1hhD 1Kd1dhD 1KK1h6D 1KK103D 11_11KD 11h1hdD 1061hYD 6_1KYD 6h10XD 6d1YYD 3_13hD 31166D K_130D 

KX1hYD KK166D 1Y1101 >n/l1 c/lcd for C3KH3KBrNOX: CD 6X10_j HD X1Y6j ND K13d1 Found: CD 6X113j HD 

X1Xdj ND K1Kd1 

N

O
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O

O
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Compound (31): 5rep/red /ccordin+ to / liter/ture procedure for t<e cross-couplin+ of /r=l iodides 

Ait< /lip</tic /lco<olsY1 > mi:ture of 30 CX_1 m+D 1100 mmolFD copper iodide C3h11 m+D 01K00 mmolFD 

1D10-p<en/nt<roline C3610 m+D 01K00 mmolFD cesium c/rOon/te C6XK m+D K100 mmolFD /nd <e:=l 

/lco<ol CY10 mZF A/s comOined in / se/led tuOe1 E<e re/ction mi:ture A/s stirred /t 110 oC for KY <1 

>fter coolin+ to rtD t<e solNent A/s remoNed in vacuo /nd t<e residue A/s p/rtitioned OetAeen A/ter 

/nd et<=l /cet/te1 E<e l/=ers Aere sep/r/ted /nd t<e /pueous l/=er A/s e:tr/cted Ait< et<=l /cet/te 

C3:F1 E<e comOined or+/nic p</se A/s rinsed Ait< A/ter C1:FD s/tur/ted N/Cl solution C1:FD dried oNer 

sodium sulf/teD filteredD /nd rotoN/ped onto silic/ +el1 5urific/tion Ni/ silic/ +el c<rom/to+r/p<= 

C11X% /cetone in met<=lene c<lorideF /fforded t<e desired product /s / li+<t =elloA solid CYd0 m+D 

dd%F1 1H NMR CY00 MHQD CDCl3F ! h1XX CddD J c d13D 01hD 1HFD h1X1-h1YY CmD KHFD d163 CtD J c d1hD 

1HFD d1XK CdD J c h1hD 1HFD d1Yh CdD J c _11D 1HFD d10d CddD J c h1hD K13D 1HFD d10K CdD J c K13D 1HFD 61__ 

CddD J c h1hD K1XD 1HFD 61_6 CdD J c K13D 1HFD 61_1 CdD J c h13D 1HFD Y1Y6 CtD J c 611D KHFD Y11_ CtD J c 61YD 

KHFD Y11Y CtD J c Y1hD KHFD Y10K CtD J c 616D KHFD 31_h-31_0 CmD YHFD 11_X CmD J c d10D KHFD 11hK CmD J c 

d11D KHFD 116K-11YY CmD YHFD 11YY-1130 CmD hHFD 01_Y CtD J c d11D 3HFD 01_1 CtD J c 61_D 3HF1 13C NMR 

CdX MHQD CDCl3F ! 16Y16dD 16Y10YD 16013XD 1XX1X6D 1XX11XD 1331XdD 1311XKD 1K_1dXD 1K_1X0D 1K_1YXD 
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1Kh1d1D 1Kh106D 1Kd1hXD 1KX1d1D 1K31X3D 1KK1KXD 11_110D 11_10XD 11Y160D 1061__D 1061hYD 10X1d3D 

6_11hD 6_10YD 6h1KXD 6h10XD 6d1X0D 3h1__D 31166D 311XdD K_131D Kh1_dD KX1h3D KK16XD KK16KD 1Y10hD 1Y1061 

>n/l1 c/lcd for C3hHYXNO6: CD dY160j HD d1Y1j ND K1K_1 Found: CD dY1XKj HD d1Xdj ND K1K31 

 

III. Calculated Electrostatic Potential Surfaces for 2-6 

 
Figure S1. 9lectrost/tic potenti/l surf/ces c/lcul/ted /t t<e >M1 leNel usin+ S5>RE>N q0K1 CRedF 
more ne+/tiNej COlueF more positiNe1 Structures Aere imported from t<e cr=st/l structures of t<e 
compounds1 Side-c</insD A<ere presentD Aere trunc/ted /t t<e first c/rOon1 E<ese c/lcul/tions /nd t<e 
color sc/lin+ /re intended for pu/lit/tiNe comp/risons onl=1 
 
IV. Crystal Growth Procedures for Compounds 1-6 

Molecule 1: Cr=st/ls of compound 1 Aere +roAn O= lipuid-lipuid diffusion of diet<=l et<er into / 

solution of 1 in met<=lene c<loride1 E<is resulted in =elloA cr=st/ls A<ic< Aere suit/Ole for :-r/= 

diffr/ction1 
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Table S1.  Cr=st/l d/t/ /nd structure refinement for Molecule 11 

,dentific/tion code  Molecule 1 

9mpiric/l formul/  C36 HKK Fd N O3 

Formul/ Aei+<t  6Y_1XX 

Eemper/ture  K_3CKF b 

T/Nelen+t<  01d10d3 [ 

Cr=st/l s=stem  Ericlinic 

Sp/ce +roup  5 -1 

anit cell dimensions / c X16dhYChF [ %c hd11h6C6Fk1 

 O c h1Y3ddC11F [ &c hd110KCXFk1 

 c c 311313CXF [ ' c d_1Y1dChFk1 

@olume 1Yd11dCYF [3 

e K 

Densit= Cc/lcul/tedF 11Y66 M+nm3 

>Osorption coefficient 011K3 mm-1 

FC000F 66Y 

Cr=st/l siQe 01X : 01X : 010KX mm3 

E<et/ r/n+e for d/t/ collection 1130 to KX1dXk1 

,nde: r/n+es 0sc<sc6D -_scRsc10D -3dsclsc3h 

Reflections collected X1Yd 

,ndependent reflections X1Yd GRCintF c 010000J 

Completeness to t<et/ c KX1dXk _11Y %  

>Osorption correction None 

Refinement met<od Full-m/tri: le/st-spu/res on FK 

D/t/ n restr/ints n p/r/meters X1Yd n 1h n Y6_ 

2oodness-of-fit on FK 111X1 

Fin/l R indices G,tKsi+m/C,FJ R1 c 010_KYD ARK c 011_1h 

R indices C/ll d/t/F R1 c 011hYKD ARK c 01KYKh 

Z/r+est diff1 pe/R /nd <ole 0133d /nd -01K3Y e1[-3 
 

Refinement of disordered Fluorine atoms:‡  E<e Fourier difference m/p indic/ted t</t t<e fluorine 
/toms Aere disordered1  E<e fluorine /toms on t<e termin/l c/rOon /nd t<e penultim/te c/rOon of t<e 
fluoroc/rOon c</in Aere modeled /s disordered oNer tAo sitesj t<e occup/nc= f/ctor A/s set to 01X on 

                                                 
u ,n structure t</t inNolNe fluorine disorder Cmolecule 1-3FD Ae oOserNed t</t t<e refinements Aill not conNer+e Ait<out 
restr/ints on Oond len+t<s /nd /n+les1  ,n /ll c/sesD Ae first used S>D, comm/nd /s / soft restr/int on dist/nces1  ,n c/ses 
A<ere S>D, /fforded unre/son/Ole Oond len+t<s /nd /n+lesD DF,` A/s used Ait< def/ult st/nd/rd deNi/tions1  ,f def/ult 
st/nd/rd deNi/tions did not AorRD t<en t<e st/nd/rd deNi/tions Aere reduced in steps until t<e Oonds len+t<s Aere 
re/son/Ole1  Te </d to reduce t<e def/ult st/nd/rd deNi/tion onl= on one occ/sionD for / termin/l vCF3 in molecule 31  For 
/nisotropic refinementsD S,Ma used /s / soft restr/int inste/d of D9Za or 9>D51  Te reco+niQe t</t S,Ma /nd ,SOR /re 
onl= rou+< /ppro:im/tions A<en comp/red to D9Za Out used t<em since t<e d/t/-to-p/r/meter r/tio A/s loA for t<ese 
structures1   



 SK0

e/c< site /nd A/s not refined1  E<e Oond len+t< of t<e c/rOon-fluorine Oond A/s restr/ined to Oe 113X 
> usin+ t<e DF,` comm/nd in SH9Z`Z Ait< / st/nd/rd deNi/tion of 010K1 E<e dist/nce OetAeen t<e 
fluorines on c/rOon C3X Cpenultim/te c/rOon of t<e c</inF A/s restr/ined to Oe K1K0 > usin+ D>N2 
comm/nd Ait< 010Y /s t<e st/nd/rd deNi/tion1  E<e dist/nce OetAeen t<e fluorine /toms on t<e 
termin/l c/rOon Aere restr/ined to Oe t<e s/me usin+ S>D, comm/nd Ait< 010K /s st/nd/rd deNi/tion1  
No restr/ints Aere pl/ced on t<e /nisoptropic refinement of t<e fluorine /toms1  SH9Z`Z output 
C1ZSEF su++ests furt<er disorder in t<e fluorine /toms of t<e termin/l /nd penultim/te c/rOon /toms 
Out Aere not included in t<e fin/l model1  
 

Molecule 2: Cr=st/ls of compound 2 Aere +roAn O= lipuid-lipuid diffusion of diet<=l et<er into / 

solution of 2 in met<=lene c<loride1 E<is resulted in =elloA cr=st/ls A<ic< Aere suit/Ole for :-r/= 

diffr/ction1 

Table S2.  Cr=st/l d/t/ /nd structure refinement for Molecule 21 

,dentific/tion code  Molecule K 

9mpiric/l formul/  CYK HKh F13 N O3 

Formul/ Aei+<t  hY116X 

Eemper/ture  K_3CKF b 

T/Nelen+t<  01d10d3 [ 

Cr=st/l s=stem  Ericlinic 

Sp/ce +roup  5 -1 

anit cell dimensions / c X1h313C3F [ %c _016XXCKFk1 

 O c h1_YhKCXF [ &c _11Y06CKFk1 

 c c 361hdK0C1_F [ ' c 10Y13XXCKFk1 

@olume 1h63103C1dF [3 

e K 

Densit= Cc/lcul/tedF 11X00 M+nm3 

>Osorption coefficient 0113h mm-1 

FC000F hX6 

Cr=st/l siQe 01X : 01X : 010X mm3 

E<et/ r/n+e for d/t/ collection 1166 to KX1K3k1 

,nde: r/n+es 0sc<sc6D -10scRsc10D -Y3sclscY3 

Reflections collected 6363 

,ndependent reflections 6363 GRCintF c 010000J 

Completeness to t<et/ c KX1K3k _Y1_ %  

>Osorption correction None 

Refinement met<od Full-m/tri: le/st-spu/res on FK 

D/t/ n restr/ints n p/r/meters 6363 n dh n Xh6 

2oodness-of-fit on FK 110Yd 

Fin/l R indices G,tKsi+m/C,FJ R1 c 01100hD ARK c 01K33K 

R indices C/ll d/t/F R1 c 011ddXD ARK c 01Kdd3 
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Z/r+est diff1 pe/R /nd <ole 013dK /nd -013YY e1[-3 
 

E<e Fourier difference m/p indic/ted t</t t<e fluorine /toms Aere disordered1  E<e c/rOon-c/rOon 
Oond len+t<s in t<e fluoroc/rOon c</in Aere restr/ined usin+ DF,` comm/nd Ait< / dist/nce of 11XX 
> C010K /s st/nd/rd deNi/tionF1  E<e C-F Oond len+t< A/s restr/ined /t / dist/nce of 113X > usin+ 
DF,` Ait< 010K /s st/nd/rd deNi/tion1  E<e dist/nce OetAeen t<e +emin/l fluorines Aere restr/ined 
usin+ D>N2 K1K0 Ait< 010Y /s st/nd/rd deNi/tion1 ,n t<e /nisotropic refinementD F_D F_>D F10D F10> 
F11D F1K F13D F11>D F1K> /nd F13> /toms Aere restr/ined usin+ S,Ma comm/nd Ait< 010X /s 
st/nd/rd deNi/tion1 E<e fluorine /toms on CY1 /nd CYK Aere modeled /s disordered oNer tAo sites 
Ait< epu/l occup/ncies1  CYK A/s /lso modeled /s disordered oNer tAo sites Ait< epu/l occup/nc=1  
Te did not model t<e disorder on ot<er fluorine /nd c/rOon /toms of t<e fluoroc/rOon c</in due to 
l/cR of +ood pu/lit= d/t/1  E<e refinements did not conNer+e if disorders Aere introduced /t t<ese sites1 
 

Molecule 3: Compound 3 C1100 +F A/s dispersed in / _:1 C/cetonitrilenA/terF mi:ture /nd <e/ted to 

reflu:1 E<e resultin+ solution A/s sloAl= cooled to rt in / A/ter O/t<1 >mOer pl/telets formed A<ic< 

Aere suit/Ole for :-r/= diffr/ction1 

Table 31  Cr=st/l d/t/ /nd structure refinement for Molecule 31 

,dentific/tion code  Molecule 3 

9mpiric/l formul/  C3h H3K F13 N OX 

Formul/ Aei+<t  hK_16X 

Eemper/ture  K_3CKF b 

T/Nelen+t<  01d10d3 [ 

Cr=st/l s=stem  Ericlinic 

Sp/ce +roup  5 -1 

anit cell dimensions / c d1_X0KC3F [ %c hh1dY_0C10Fk1 

 O c _1XKX_CYF [ &c _01K360C10Fk1 

 c c Y_1Kh_CKF [ ' c hd166_CKFk1 

@olume 3dKh1hC3F [3 

e Y 

Densit= Cc/lcul/tedF 11Ydh M+nm3 

>Osorption coefficient 011Y0 mm-1 

FC000F 16_6 

Cr=st/l siQe 016 : 01KX : 01KX mm3 

E<et/ r/n+e for d/t/ collection 31K_ to 1_1_hk1 

,nde: r/n+es 0sc<scdD -_scRsc_D -Y6sclscYd 

Reflections collected 60_d 

,ndependent reflections 60_d GRCintF c 010000J 

Completeness to t<et/ c 1_1_hk hd1d %  

>Osorption correction None 

Refinement met<od Full-m/tri: le/st-spu/res on FK 
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D/t/ n restr/ints n p/r/meters 60_d n 3KX n 10KY 

2oodness-of-fit on FK 11Y3_ 

Fin/l R indices G,tKsi+m/C,FJ R1 c 0110h_D ARK c 0131K0 

R indices C/ll d/t/F R1 c 011Yd_D ARK c 013XY1 

Z/r+est diff1 pe/R /nd <ole 016K_ /nd -013Xd e1[-3 
 

E<e Fourier difference m/p indic/ted t</t t<e fluorine /toms Aere disordered1  E<e C-F dist/nces of 
t<e fluoroc/rOon c</ins Aere restr/ined to Oe /t 113X > usin+ t<e DF,` comm/nd Ait< 010K /s 
st/nd/rd deNi/tion1  E<e +emin/l F-F dist/nces Aere restr/ined /t K1K00 > usin+ D>N2 comm/nd 
Ait< 010Y st/nd/rd deNi/tion1  E<e C-F dist/nce on t<e termin/l c/rOon CC3hF of one of t<e 
fluoroc/rOon c</in A/s restr/ined usin+ DF,` 113X Ait< / st/nd/rd deNi/tion of 0100X1  E<e D>N2 
comm/nd for t<e fluorine /toms on C3h </d / st/nd/rd deNi/tion of 01011  E<e c/rOon-c/rOon 
dist/nces Aere restr/ined to Oe t<e s/me usin+ S>D, comm/nd Ait< 010K /s st/nd/rd deNi/tion1  ,n 
/nisotropic refinementD t<e c/rOons on t<e e/c< fluoroc/rOon c</in Aere restr/ined usin+ S,Ma 
comm/nd Ait< 010Y /s st/nd/rd deNi/tion /nd ,SOR def/ult N/lues1  E<e fluorines Aere /lso restr/ined 
Ait< S,Ma comm/nd Ait< 010Y /s st/nd/rd deNi/tion /nd Ait< ,SOR comm/nd1  E<e folloAin+ 
models Aere tried :C/Ffluorine disordered oNer tAo sites on c/rOons Cd1D CdKD Cd3D CdYD CdX /nd Cd6 
/nd fluorines isotropic t<erm/l f/ctors COF fluorines /nd c/rOons disorderd oNer tAo sites for c/rOons 
Cd1D CdKD Cd3D CdYD CdX /nd Cd6 /nd fluorines isotropic t<erm/l f/ctors1  Bot< refinements Aere 
unst/OleD did not conNer+e /nd led to c<emic/ll= un/ccept/Ole Oond dist/nces /nd /n+les1  E<ereforeD 
Ae </Ne noA modeled t<e fluorines /s ordered Out Ait< l/r+e t<erm/l ellipsoids1 Te OelieNe t</t since 
t<e disorder is l/r+e /nd t<e d/t/np/r/meter r/tio is loAD Ae c/nnot furt<er refine t<e disorder1  Te 
</Ne /ttempted to collect d/t/ /t loA temper/ture Out it does not improNe t<e pu/lit= of t<e d/t/1  E<e 
model presented <ere is consistent t<e +ener/l conclusions of t<e p/per1  
 

Molecule 4: Cr=st/ls of compound 4 Aere +roAn O= lipuid-lipuid diffusion of <e:/nes into / solution 

of 4 in met<=lene c<loride1 E<is resulted in colorless cr=st/ls A<ic< Aere suit/Ole for :-r/= diffr/ction1 

Table S4.  Cr=st/l d/t/ /nd structure refinement for Molecule 41 

,dentific/tion code  ori+ 

9mpiric/l formul/  C30 H1d N OK 

Formul/ Aei+<t  YK31YX 

Eemper/ture  K_3CKF b 

T/Nelen+t<  01d106_ [ 

Cr=st/l s=stem  Ort<or<omOic 

Sp/ce +roup  5 c / O 

anit cell dimensions / c _13K_CXF [ %c _01000CXFk1 

 O c 1d1_h1CXF [ &c _01000CXFk1 

 c c KX1306CXF [ ' c _01000CXFk1 

@olume YKYXC3F [3 

e h 

Densit= Cc/lcul/tedF 113KX M+nm3 

>Osorption coefficient 010h3 mm-1 



 SK3

FC000F 1d60 

Cr=st/l siQe 010X : 010X : 010X mm3 

E<et/ r/n+e for d/t/ collection K1_Y to Kd1Yhk1 

,nde: r/n+es -1Ksc<sc1KD -K3scRscK3D -3Ksclsc3K 

Reflections collected _1Y0 

,ndependent reflections YhX0 GRCintF c 010Y_dJ 

Completeness to t<et/ c Kd1Yhk __1h %  

>Osorption correction None 

Refinement met<od Full-m/tri: le/st-spu/res on FK 

D/t/ n restr/ints n p/r/meters YhX0 n 0 n K_h 

2oodness-of-fit on FK 01_h_ 

Fin/l R indices G,tKsi+m/C,FJ R1 c 010XXYD ARK c 011K36 

R indices C/ll d/t/F R1 c 011310D ARK c 011X3h 

Z/r+est diff1 pe/R /nd <ole 0113X /nd -01K03 e1[-3 
 

Molecule 5: Compound 5 CX00 m+F A/s dispersed in X0 mZ of / _:1 mi:ture of /cetonitrilenA/ter1 E<e 

mi:ture A/s <e/ted to reflu: /nd /lloAed to cool sloAl= to rtD resultin+ in t<icR /mOer needles A<ic< 

Aere suit/Ole for :-r/= diffr/ction1 

Table 5.  Cr=st/l d/t/ /nd structure refinement for Molecule 51 

,dentific/tion code  import 

9mpiric/l formul/  CK6 HK1 N OY 

Formul/ Aei+<t  Y111YY 

Eemper/ture  K_3CKF b 

T/Nelen+t<  01d106_ [ 

Cr=st/l s=stem  Monoclinic 

Sp/ce +roup  5 1 K1nc 1 

anit cell dimensions / c 1K11Y0CXF [ %c _01000CXFk1 

 O c X1d1hCXF [ &c _616d3CXFk1 

 c c K_11h3CXF [ ' c _01000CXFk1 

@olume K01KCKF [3 

e Y 

Densit= Cc/lcul/tedF 113Xh M+nm3 

>Osorption coefficient 010_K mm-1 

FC000F h6Y 

Cr=st/l siQe 016 : 013 : 01K mm3 

E<et/ r/n+e for d/t/ collection 3111 to KX103k1 

,nde: r/n+es -1Ysc<sc1YD -6scRsc6D -3Ysclsc3Y 

Reflections collected 6K_h 
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,ndependent reflections 3X13 GRCintF c 010K0YJ 

Completeness to t<et/ c KX103k _h1h %  

>Osorption correction None 

Refinement met<od Full-m/tri: le/st-spu/res on FK 

D/t/ n restr/ints n p/r/meters 3X13 n 0 n Kh0 

2oodness-of-fit on FK 1103h 

Fin/l R indices G,tKsi+m/C,FJ R1 c 010YK_D ARK c 01106X 

R indices C/ll d/t/F R1 c 0106XXD ARK c 011K11 

Z/r+est diff1 pe/R /nd <ole 011X1 /nd -01KK3 e1[-3 
 

Molecule 6: Compound 6 CX10 m+F A/s dissolNed in 110 mZ of 1:1 CCHKClKn/cetoneF1 E<e resultin+ 

solution A/s filtered into / cle/n Ni/l /nd /lloAed to sloAl= eN/por/te1 Bri+<t =elloA cr=st/ls Cfl/t 

needlesF formed A<ic< Aere used for :-r/= diffr/ction1 

Table S6.  Cr=st/l d/t/ /nd structure refinement for Molecule 61 

,dentific/tion code  Molecule 6 

9mpiric/l formul/  C36 HK_ N O3 

Formul/ Aei+<t  XK3160 

Eemper/ture  Xd0CKF b 

T/Nelen+t<  01d10d3 [ 

Cr=st/l s=stem  Monoclinic 

Sp/ce +roup  5 1 K1nc 1 

anit cell dimensions / c KY1h660C6F [ %c _0k1 

 O c X1KdX0CKF [ &c 10110Kh0C10Fk1 

 c c K1161Y0C11F [ ' c _0k1 

@olume KdhK1dKC1_F [3 

e Y 

Densit= Cc/lcul/tedF 11KX0 M+nm3 

>Osorption coefficient 010d_ mm-1 

FC000F 110Y 

Cr=st/l siQe 0160 : 01K0 : 010X mm3 

E<et/ r/n+e for d/t/ collection 11_K to KX10Xk1 

,nde: r/n+es -K_sc<scK_D -6scRsc0D 0sclscKX 

Reflections collected Yh_Y 

,ndependent reflections Yh_Y GRCintF c 010000J 

Completeness to t<et/ c KX10Xk __11 %  

>Osorption correction None 

M/:1 /nd min1 tr/nsmission 01__61 /nd 01_XYK 

Refinement met<od Full-m/tri: le/st-spu/res on FK 
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D/t/ n restr/ints n p/r/meters Yh_Y n 0 n Ydd 

2oodness-of-fit on FK 1106K 

Fin/l R indices G,tKsi+m/C,FJ R1 c 0106Y6D ARK c 011KKd 

R indices C/ll d/t/F R1 c 0116K3D ARK c 0116YK 

Z/r+est diff1 pe/R /nd <ole 011Y3 /nd -01K0K e1[-3 
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