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Experi mental Section

Materials and Met hods

|l ndol e, substiitaud,tedubsitndmlageshcenapht hoqui nc
Phenant hrenequi nodinler,bomy cdnoblacxaeasscdheaondaetic
werae qgufirerd -8i dmach, and al Ideovregfaanmerd c@mmemnd is
suppliers and wused without alnyy erurd¢ hreo maptua g
(TLC) was perf-ammmsdl-iucsatnagde OKi2écs el glell NMR F25.
(40M6lz) '&8&nNMR MHZz0)0 spectra were recorded on a
spectrometer. Chemical shaiftre dp arntds cpmeaurp | minigl ic
Hertz (Hz) resmethiyvVvebyl asengTM&)ras an inte
resonancedsdd NMRVISMOZ0 4® dNMR MHQQi: 2am® @BOm;7

The peak muldteinpdtseadst (ss ngltet), d (doublet),
(multiplet), dt (doubl eltR osfp & artiergdoevidderlde shadg tt
Per-Eil merl REXTI R spectrometerViisn adTSRrmpade®.n TFEipe
acquugiedg th®7DAS@@cVYrophotometer, operating
sol vent bainng aDESFONIASCO efl uorescence spect
equi pped with a xenon andwawtliiluioz ené@ammpuusi @i

fuor escpepeaicter a by excitati omaati ntaheir respecti

Gener al Procedur e f Bi st bar bDynytnted shiyd ) iomi d a
[ BCMI M] [ Cl ]4YPonic liquid

1 equivgbéni m{llaBedat ¢dh 2 eq@Ogyabenthbl ¢48a
ac?22idn the presence ggfNalOH2 ienqg wmicvwedaloenntts i(I3e. aund
for a duration of 18 h®&wBrud,s erqasulitel iyenrgu d en itohre
3was subjected to a reaction with cold conce
foar perd4odh.ofThe pr evaisSeirtaadtde salbtj eicteedd t o t ho
using acetonitrile (3 X 30 mL). The concent
di chl oromethane and et hedbi sv@s dr byo xeyl ndeetdh ytl 1) e
chloride [BCMIM}dLIlI Whiitoemi €olliidquyidt h TABB %f pi &
product was fur tHRir€r NMRa rlaRlt sFpTé zterdalb yt ec hni qu
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Representative Gener abflPr &[t2 3 'rt:eBrfi,@3d Al ed) Sy n
onkaa

To a dmlk erdo 2rbd bot t5dn04fg? a Lk @gmumalip ) &t . 1 5

0, 1 e@2nme) ) Amalndd BEMI M] [ Cl | dweome quémgidald! vy

téd& mL of aguewody aentdh a8NOCIr ueelatr effl@rgmi mandi t
The progress scffutleyactEikedn MWfatser , the compl et |
resul tant solid pr etchiepaisthaetde wvatsh feitlhteerr e dl Oo untl
without any additional col umn chaiaf%atyigealad hy
( 0593 . The furnissilbg & chraddactoitesntizeN MFE, NMR,

FIT Rind HEMSdcterhnamdewere Bomhbatoscebeeported

l' iteratur e.

Representative Gener al Protctaéadu-@plrbhaBe the
diyl)bis{(([r3 nd-onhsl)d)ad" '

To a dmhiedo®md bott®Dan0fRPaslk, “Uncecaqglue svagdtaln 79

(0.15 g, 1 equiv, O.BGMInvioIQI!,] 4avmda edq uneanlg% adfl
added mlo of aquewvdsys amtdh an°G rufede htr eBfOl U x5 condi
hh The progress of reaction was scrutinized

resultant solid precipitate was filtered out
without any additional col ummnodh&dad ™M®wd wigelagp hy
( 0293 . The furnished products WeNMEs DIMRect ed
FIT R and HRMS spectra techniques

Gener al i nformati on

UMWi s astdué@lLes
The mol ar &&t eJmeats{ oens tci ordetégadmbiesritmgy usi ng equ
1.

A & | )
where,bshr Bamdadsor pt i on-ccoonecfefnitcriaetniton cof t he
-di stance travelled by the | ight through the
The Stokeods Shift was determined using the f

W= AU8max(absol N Pmax(emission) éé. (igig n .
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Computational details
Cal cul ations employing density functional t |
both the structbhasanbctaedi Jtuinccsd.i ohlaé comput at |

Gaussian 16W software, employing théThensit)
configurations of compounds in the gaseous
paramet e¥aimRadr rLefeunct fTomrad u  BBUWtYP3Il.l comput at

functional was3Xk®u(pd,e dpT)BDIEds d-phaegibe. cal cul at i
performed a81GhédB3bYPN@&vel of theory on th
gasepochuasse. The mol ecul ar visualization tool

of el ectronic structures anfd frontier mol ecu

Mol ecul ar docking studies with protein BSA

To investigate bafmfdimigti ed ertalce i dDsstamulct ur e
7 were docked with the BSA protein target. T
Aut oDock Vina ‘@lhgorcirtylshal ABT)f.ucturaecqbti BEA (
from the Protein Dat @ABaesk OWwwwi ncsal. drhg/ ppd

charges and polar hydrogens were included,

unwanted interactions. I n addition, we perfo
whiwére optimized using Gaussian 6.1, were s
subsequently wutilized to create distinct fi
delineated by constructing a gridebaonx awidtun

spacing ofhe0.g¥75d jd.i mensi ons were set to 80
established at 72.821, 26. 360, and 9The 19 |
files were converted to mpgdlboyi fgpramte x ma ushtei
of eight, AutoDock produced a total of nine
separfahel gri entation of each confor mer was

graphics application (The PyMOL Mol ecul ar €

LLC). The most favorable binding configurat:.
onhet docked conformation with the | owest en e
techni que. I n Sddwas omsed| O¥| AmPr ove the | me
complexes for the investigattP on of numerous
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Mol ecul ar docking studies with DNA

The binding affinitiedf of DNA wgmde hprse diedt ac
mol ecul ar docking using AUTODOCK 4.2 and MGL
PDB l1BdNwas obtained from the Protein Data Ban
1. 606 The water mol ecul es were removed and Ga:

synt hesi ze7lved er igweateirmesed using ChemDraw 21. (

for mat using openbabel. Laterat etdheustianrgyg eAu t(o
Tools to generate the necessary files. Subse
constructs wusing certain grid parameters | o
were produced for d@acth liingdnde The seasdlatce, a
representations, are displayed using PyMOL

1.3, Schrodinger, LLC). The binding mode <chc

conformation wrghn, tae dewesmi eed by the Auto

Protein binding studies

Mo ptr ot ei ns found in blood plasma are serum :
the transportation and met abolism of drugs
investigated by intrinsic tryptopbkbamnyemifs 8IiSa
at a waveldnemdgtrio pasf g3dadually as the concentr a
evidence that the | igands are interacting Vv
introduced into a solutiiHCld@N BBAf f{&r OMpPHI N
reduction in the&nemics 2i19®n ngni) g walss tdten3measur
constmsht wakK deter mi ned -Vioyyf map p leygiurag-Ywlmme rSther
pl ots were constructdd algyai milsdt ttihreg ctome emad tr iad

corrected fluoreososntieedmimppawbsotbisdd| uti on.

fitted using equation (iii):

l/l  =Kskh @] KUQ] +
whetloa,nd-emi ssion intensities of BSA in abse
concentration [ Q], respectivel vy,
Kg-quenching rate constant, and
b-average |lifetime of tryptophan i®s)BSAhwit

guenchi ndKesspomwatsamdteduced using Origin Pro 20:
For static quenching imK)eandtibaspnumb®r bohdb

was determined using
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the Scatchard equation (iv):
11— 1 TQCcel i1C éé. eqn (iv)

DNA binding studies

The DNA bindpegf eosymeuddVivimags s pe ct rloisgcadbdrpdys iwi t h
7aj] amdt concalntBhtiinohhTH i duf f2FDNApHBoT.uti on w
concentrati'oM WwasS7prlapladred.t he absorption w:
incremental @210 0 itGh) emfc ANNEA gabhdi nsi c DNA bir

(KW west eruns inregl t heeq.e(gu)at i on

eé. eqn (v)

Whel@&©NAdoncentration of RDMApiamenhe exasacpaiorn
observeldi gowraxtthirencti on coefficient of Gthe | i
is the extinction dhethé nlefirDNpAlaidi o ait twdp BDINrAG e
obt ausiemdg OriginThaebiaershnenclwvkahdiidnegtsconet a

slope to the intercept of the |l inear fit

Ethidium bromide displacement assay
The EtBr di spl acement experi ments were cond

bet weahh gand &%TdeDNAcorporation of Et Br i nt
fl uor es c e nbceec aamiegesafeomaft | INBAr compl e x . When t |
mol ecule inserts itself between the base pai

that are accessible to EtBr r eduicnetse i hleetaydi n

val uev(dft-¥&lnmer quenching consd afndl)| owaisn ¢ ad ¢ .u

o/l = I Q4 K eé. eqn (vi)
whetoanld-emi ssion i ntEMAsiitn esbsodncket Band pr esei
concentration [Q], respectively
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Spealtmaracterization dat a

(o}

1 -b3i s(carboxymethyl )i midazod'i?um c h
WhigcelYide I5% 1(4 . 9OMploC() 2 2-52[72 2 @ 82;
FA R (ATR Mbﬁ&69,cml730, 1564, 1403,

IH NMR ( 4000,MHz@ m3s 9 15§d,J=1.Hiz2H) ,4(5, 11&H) .
NMR (100 :0MHzppInB9, 9738 .551 FE&MRRT35 NMR (100 MH
DO, ppln®)8. 2, 423.5, 50.

= 7.5 Hz,

1H, '3 B “t:ex'i;p3d'0bhid)a.aBei-greeami i d

Yi elstBmp°C) >BBN2JEH R (ATR,338r,
3312, 1705, 1614, 146;7H NMR 7(, 4 QA 7 :
MHz, DMSOppmMm).$86 2H), 10.5Q=(s, 1t
8.1 Hz, 2M),7.B. He6j6dig) , 3B) 9J 6. 85 |
1H), J&. 78 5( H2 ,RKAR,) ( € 0D 2 Mdd,z , p DS O

ul179.28 M¥B83¥YN35128. 3, 41N2A..178, 112215 .9, 7,1 28B|1.44 , 1c

112. 110. 0,

53. 0.

5chl-bHp '3 HB“t:eJ'i;pxd'0bhHEAPeaph»nk
solYidel dg 4 °C) 29F229H69F A R (ATR,
cm):3347, 1700, 1476, 1171, ;H104, 1
NMR (400 MHd, DOMBI00s ,991H) ,J=88386 (d.
Hz, 1H)7,. 989. O(2m, XP=H)7,. 57 .HZ0, JAtH] . 6 7. 7

Hz, 1H) J=7658 Kd, JEH), 17 HX56QR®8 , (M, 0@H), 6. ¢
2.0 Hz, 2H)7.6. H2 , KR )( 100 Mddz,pDWSWO3. 1, 144

14M. 137. 4,

132.5, 1U2B9..39,, UBE..P92,2 A2821A2124.

118. 8, 115. 3, 114. 9, 112. 1, 58. 1.

7. 1@. 976H) m

5-F 1 ubHo¥'3 HB“t:e¥'i;pxd'0bhid)acOf-whi t e
solYidel d9g @ °C() 2OB2RIBIFHT R ( ATR,
cm): 3436, 3387, 3315, 1695, 1480,
42%8; NMR (400 Mdz, p@ivjSa®@ 1= (1.5 Hz,
2H), 10.64 (@Us,81H)Hz7J83HRB(A7TH22 QdH
, 6.90 (d, J &= 27 .42HH4R2, , NAVR) ,( 16.08 2MH(zt

DMS@s ppim)9.83d@ar5-231Hz6 p€p 138. 03 6dB7=84,3
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H), 12690,5212820.18.. B Jr223H], 112.8J)ft24.7
H3, 1128( Jord7.00), & 3.

5-br o-inbBl, '3, HB “t:e3'i;h3d'0b hi&¥)a. dB e i-qgree a m
solYidel dds,mweoc) >BOBA2FH R (ATER,;, cm
3353, 1690, 1472, 1104;'H8NMR 7&800 ¢
MHz, DMSOpfm).®B= (1.7 Hz, 2H) 4 10.77
7.4 1H),JF.881 (Hdz, JZH)1,. 87 .HX1l J&H)8, 07 HZ1l (2H
7.04=(17.,3 Hz, J2ZHB, 36 H28 JeHHP, 56 H20Q J@#H] ,56HSB83
2H}E NMR (100 Miz,p W80 72, BH3113724,12173.18., 125
129%. $2112099,11131.89., 1123.%3.112.2, 112.

5-hi t1MHg '3 KB “t:ex'i;2A'bhidj aeCorradd
solYiide!| ®@mpeeC) >BRPRAISFTW R (ATH, cm
3382, 1706, 1619, 1533H NMRO(40AA®O9(
MHz, DMSOppmlils,341H), 11.10J=s, 2H
8.6, 2.2 HZFs 2HL, AZ3W&HBd 1 Hzj72H),(m, 238H) ,
(U 7.5 Hz, JZH)2, 26 H¥7 J2H)Y, 56 HEB4NK@R) (100 MHz
DMS@s, ppml479B48T742537135. 7,9 142592 1B2EK20 .
119. 03, 1132483. 010.

5-met-hiAl '3 HB “t:ed'i;A3d'0b hHAAp r ipd otk
ol;iydel d@peeC) >BIBR22FH R (ATHB, cm
3377, 3317, 1704, 1488 NMRI1(4Qa@O0]
MHz, DMSOppm).@4= (1. 8H)Hz,10.49 (s,
7.36=(@, P2H)Hz ,7J258 (AH)HBj77..0000) 4 HYi,6 .6MB8 5H) ,
2.19 (&, NBR)(100 Mz ,ppdS024, ¥3913571,521830.
12%. 125. 9, 124188. ®A41 B7280 HBI1DB.,

5-met hloh,yi'3 ,H “t:ex'i;23d'6bhleNagLi ght
br osvoalYide!l ® Bpo°C) 2Z2PU3BD3IYEM R
(ATR,1H): 23059, 1685, 1487, 119919, 1016
NMR (400 MHd, [DMBD0s ,952H), 10. 44 (
7.38=(8,1 Hz, J2HB, 0O7TH23J2H].5 7HD26 287 ( m,6.DR)
6.88.79 (m, 4H)E BMRL((L6D BSdy,p DrVED9 155 .
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134 . 13624,1 2163.51., 124. 8, 121. 4, 12,1.12108,131,8 . 575 .
53. 5.

7chl-bHp '3, B “t:ex'i;2xd'0bhEdjahPa-penk
solYidel d9 m%;°)C) 2VPR2@88JFF R ( ATR,
cri): 3414, 17"W4NMR4040@8MEddz,p [DMSO
11.05 (s, J=H)L, 611Hz03J2(Hd,, 289)H2 77 .(d2
(d= 8.1 HB, 7(HNO3H].2=7.70F (Htz,, 2H),
J= 7.8 Hz, JN=H)2. 46 .H8z7, (2dH)7,. 56 .H&L2 N®R,) ( 100 MHz
D MS @, ppmily 91554371362 4,1 2163 51., 124. 8, 121. 4,
112. 6, 1,1 21 508, 318255

2-0xb'-dP h ylddr, o '3, HB “t:ed"i, rRd BI' € ]
dicar bdmhlia¢ meyhed Isow Yide | 089; mp °C()
>3003B93F HR (ATR1726m 1600, 1280
831, 7;H6 NMR1Q 400 Mdd,z,p DVYSEB= ( d,
1.5 Hz, 2H), 1LD.3B% (m, 4H)8.FHF.HD. @dAHz2,6 2(H),,
2H), 7W=12.@4d Hzji628), (W ONMMR .(100 Md,z, p DS O
178. $418B39633129.0, 1277. 5224826, 2122248,9 115. 5,
110. 61, 5015,

5,-81 me tlhHo, x3y'3', KB “t:eJ'i ;A'Obh i@ ). aOf-f

whit es sldiided &8 mp°C)29-29[322@3F 7 R

( ATR,1):83#86, 3314, 1683, 1474, 120
IH NMR (400 Mdz,pDMS®O= (W.,6 Hz, 2H), i2.02B1 (s
(m, 4H)J= 7706l Hzd,,J4 H} .5 6HAD5IfKHL, 46HBT6 2H) , 6.
(m, 4H), 3FEC5BMRs(166) Mz, p DMBO152.9, 141.09,
132. 128. 3,7,12256,4,11246]11.,1 1101 29., 109. 9, 103. 8,

2,81 metMWy1'3 B “t:ex'i;pA'0bhKE)daOfkhite
solYide!| ®d@pEC) 29226879 2EH*R ( ATH, cm
3394, 1704, 1621, 1471, W3NMR10200 O
MHz, DMSOppIn).$8ZH)( 10. I3 e@Ps@ri2H),
3.38H)&,NMR (100 Mbz,pp901, 14260,1313%%.,3,1219
127 . ¥25222B20119.6, 118. ®O09NAED3I,7,13.10.
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5,81 brbhoi'3,HBt:ex'i;add0bh@eaVvhi sel i d
Yiel dgmpeC) >BOBRIYT 2PA R (ATHR, 3418,
3269, 1713, 1468, 109%, NBIR5, 4098 MHZ:
DMS@s ppin).dp= (1. 8H)Hz,10. 6BA(Fs QB4AHY), 2i777..21 8

(m  1H}i,7.70.nBH) , 6i66..90M02H) , 6J842.(2H)H&, NMR (100
MHz, DMSOp@iys8.o91, 141.68, 136.16, 134.06,
124.10, 123.13, 122.30, 114.31, 114.27, 111.

5,81 br®omoubH ol'3 ,HB “t:ex'i;axd'0bhlid)e c
WhiselYidel d thmppeC() >BB8R2AFH R ( ATR,
cm): 3387, 3306, 1690, 1483 ,NMR45?2,
(400 MHz-ds, DMp®D) 28= (1d.,8 Hz, 2H), 10.
7.8B.37 (m,i74.H)0 (7m,183.H)9 (7m,052H)2. 6.8, (2dAH) .
NMR (100 MHds, DOAViBEL 588d Jcr=238Hz3 p-€p 13729, 136
135B(d Jcr=7 . H3, $27126. 6, 1224d,Rs=2132H3, 9 4141153 .
112d Jcr=24HH 1112(6 Jcrd8.H3, 53. 1.

5,5t rbb-tEME'3 ., B “t:ed'i;23A'0-bhid) 7 ed

Mer iwho sel| Yidel d mgpe°C) >B006 3bF0F R
(ATR,):cmB374, 1694, 1453, 1168, 110
IH NMR (400 Mz, p@MsSodg= (1.9 Hz, 2H
10.91 (s, JEH)8, 37. 47490 dHfm, 3 &4 H) , J=7 .12.68 (Hlz,, 1H) ,
(dd= 8.6, 1.8 Hz, 828B) Hz7.JEH)2( &@8)HE6 NMR, ( 100
MHz , DMSOppiIm)8. n141436236131. 6, 1277 . 924327 .524
123. 3, b221193. 94,141173.52. 812. 4, 111.

1,41 melHYyH '3 B t:ex'i;2H'0bhHE)NRI ewghei t e
sotYide!l ®dmpoeC) >RBBOBFBF R (ATRHR,160mM,
1470, 1330, 1208H RB®R, (680, M#,33, DM3
ppm)l0.$4 IH) J=7838 HdA|7.2H3 ,(m, 24H) ,
(s 7.4 Hz, J2HY,67HDO0DJEtHY, 46H85 (H),
i6. @0 2H) ,J=6.78% (Hz,, 2HE, NMR70106, MBE,H)p pDMS O
al179. 0, 141. 7, 13% . 81,2614%54 12A2¥K228B2 D9, 4,128B1 8,
110. 2, 91®.21,8.52.
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5-f Il vbr-thi Mel Hy3'3 HB“t:ex'i;pd'0bhE)7f b
Whid®lYidel ®dapeeC) BBO>FF R ( ATB, cm
3365, 11885, 1179, 865, 795 NMR4g,4067 3
MHz, DMSOpfimlOs,661H)  J=7839 Hd, 2H),
J= 8.0 Hzji7263, (i, il6d.H)6 (6m,991H), &=94.6s Hz2H
2H), (3, PBHNMR (100 Mddz,p DMIS0883@,JcrtB 4 1H 25

i p€p 137.9, AEF=78H2, 1306294 26. 321121. BUP:. 0, 114
F=23H3113122d0cr=24H) 1(QPcre8.HY, 1104 33258.

5-br o-inp-ti I mMmel Hy3'3 KB “t:ed'i;23A'0bhEg).d

| vecrryesaonYide!l @ mpo°C) >BB8BRFY ER R
(ATR,):t W15, 1613, 1471MH 7NBMR (743020,
MHz, DMSOppmm).JF1 (Hj7.1&m3 3H), 7.24
\ J= 1.6 Hz, JEH)8,. 07 HE4 7@ , 2H)iI0 6. 91
6.68m, 3H)J= 67..759 Hzt,, 2HE, NBIR64 106, MH,H)p pDMS O
178. 51, 147.8,3 132930,13%2/7. 221M12%6..13, 71,201.13. 1,
119. F332. 8.

5,81 brb,mbi mel Hy1'3 HB “t:ex'i;p3d'0bhid)
709.8hise@tYidel d© BpC)>30MTA R ( ATR;, cm
3385, 1721, 1468, 11 %3 NMR8 § ,4 006 8MH z6
DMS@s ppiMm).g6 I1H)7.3F7 4@m, A=H)7,.67. 27
Hz, 1H),J=7822Z,(dd,s Hz,72¥)Hz 76 196 ((dm, 03H), 6
2H), 3.7 WNBMR 6HDPO Mikz,ppmM807, 141.6, 136.6,
128. 89, M2%124. 2, 123. 7, BHPR121.1405 3BBR.ES,( EBS1 I .
Cal ¢ CapHiBENSO[ M+H]/ 547 . 997 I ;M+HHGW7d ,99 7 2

5,81 br®omoub,r-thi mel Hy3'3 ,HB “t:ex'i;nxd' o'l ]
2' (D nEYPWhi $ @l Yide!|l dB pp°C) >3 0ME R
(ATR): cm387, 3306, 1690, 14883, 145
NMR (400 MHd, pPMB)O3O0O (s, 1H), 7.43
i7.39 (m, 3M) 8.7.,24.@BddHz=, 92H), 27 616429 8 d(Hm,,
4H), 3.7 (NMR ¢@HYO Mdz,p DiVIBIB5(d Jcr= 3B Hz,

i p-€p 1376,8,1@586676H2138). 127. 7, 12B4dJ)8=2F23. 1,
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Hz) 2131127% Jerl=l42dHz,) T1dlder =82Hz) 2115219, 33.
HRMS ( ESIC)a| C &l B sENeQ[ MH]*m/ 565 .:9 SHEuMHiI565. .988 1

5,5t bbbt po-thomel Hy3'3 B -t:e3'i;A3d'01 ] H)
onegWhigcelYiide! ®@pPCO)>30MH R ( ATHR, cm
1725, 1471, 1285, 128H1L NMR7 ., 4002 MHz7
DMS@s ppmM).92 I1HJ7. F7 46m,i75H)3, (7m,25
3H), 7.01 6.99 (&, NER)(1®B0 7Kgddq ,sp,IHBP .140. 9,
13. B36731130. 7,7,12249 3,1,2320121%4.172. 4, 1
33.HRMS( ESIQal CaHiBN®Or[ M+Hrh/ £:25. 907 8[ M+toJund,
625.9080

3,-B¢ycl olhelkgnhd-bind aéor tsiolllYade | d
‘ 8 6 mp °C() 211123[ 7®8JFH R ( ATR:.340®, 2289,
\ /2930, 1454, 1414, 13344 NMRO(40®S8,
N W MHz, DMSOppRIQ. 74 (s, J2HY. 0 7HAB,6 I H),,
(s, 2H)J= B..2A6 Hzd ,J2HJ.,46HB0J2H],46HZD2 245, 2.
(m, 5H), 1.60 (£, NMR) ,( 1D.05MHzs p DBSJO. 44,2 6 .
12@ . B2212150,01172a1. 7, 99.203,. 37.1, 26.

‘ . 3.,-B¢ycl olhaex yghédbiodneiSNndoT e)Darf k

Br yel IsowYide Bléh; mp °C) 22 222 AYH

O O NMR (400 MHd&, DOMB)O10 (s, JZH) , 7.
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(m, 2K)4,6.6m¢ 3H),J6.851 (Hdz, 1H), 1.% NMR 3H)
(100 MHz-ds, DME®() 2.5, B44135.840135.5, 134. 2,
133. 132130. 8, 129127. 8629 B22102HAPH120. 0,
119.9%1181n181,. 49, 110.5, 57.9, 13.89, 13. 8.

2 -2 H(ro-inBi neByll ) acendd PHHHdlae g ht

yel sowYidel d mppeC) >PBMPFT R ( ATR,
cm): 3428, 3338, 1076, 41640554 1180;9 3,
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Crystal Strucrtgure Report for

A speci kBN, @pproxi mate di mensions 0.190
was usedr dyrcitnet Xl | ogX-rapyhiicntaemmagd iytsy sa a4Td ewe
0. 710.Thej))integration of the data wusing a ¢tr
reflections dtamghe maki Bmr3essfo!| (ul.i D5H) , of whi
independened(adenayge9. 166, campl 46802 R84 %) 99
and 3605 (59. 46 %FKF)werTeheg rfeiantaelr ctehlaln c2onst ant

12.0727(9) i, W = 1@75482(3APA, ih =vodbO0O&Emel12(3
1220.78( laf)e jbased upon t-bentedidementrefl ¢t
). The calculated minimum and maxi mum tran
are 0. 46 10T haen df i0n a5l6 9a@mait sr a tsrooupai acerse ur kel wi imt et

318 variables converged at R1 = 5.35%, for t
The goofinesswas 1.029. The | argest peak in

synt hesi s/ fmansd @ .he93 aedl g @ 8 gwietoh eamwaRMS devi at i
e/ On the basis of the final niaddédlOF00)he 584

€.
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Tab3l®Sampl e and dmgystal data for

CCDC No 2360038

|l denti ficativgp code

Chemical f o@s#Hus k0

Formul a weig®hda. 30 g/ mol
Temperature300(2) K

Wavel ength 0.71073 |

Crystal siz@. 190 x 0.241 x 0.274 mm
Crysstyasltem triclinic

Space groupP-1

Unit cel |l dai mren8s.i95n6s3J( #) 1{07. 005 (3) A
b = 12.07D7(=9)105.112(3) A
c = 12.5432(E=1®)7.1415(3) A

Vol ume 1220.78(17)

Z 2

Density (cdl &®loatgd a)m
Absorption 8o8##i mment
F(000) 58 4
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Tab3$kbata coll ection andgjstructure refinement

Theta range forld@aPatooRBe86Ao0nN

|l ndex ranges -11 <=h <1=6l<l5 k <1=61<6=1 <=16
Refl ections col bb&biveéd
|l ndependent refé@&€3 ifoRcGint) = 0.0516]

Max. and min. t0d.a5%690 sasndn0. 4610
Refinement met hPwmhtri-squaags on F
Refinement progSHBELRI019/1 (Sheldrick, 2019)
Function mini miBweeFF??
Data / restraina®B63 /pad a/imeld1led& s
Go o d roeffisist 2on F 1. 029
Final R indices3605 d@al)a;R1 620535, wR2 = 0. 1:
all dat a R1 = 0.1015, wR2 = (
Weighting scheme=12%H>) +(0. 344 2R1N 0P]
wher e+RH(/F3
Largest diff . pOe ack9 54 nadn8d4 o b ¢
R.M.S. deviation 083 neimean
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Tab$SeAt omic coordinates and equivalent?d) isotr

f orrg |
U(eq) is defined as one t hitrednsodr .t he trace o
x/ a y/l b z/ c U(eq)

Brl10.90860(GB6102(8%322(0835(2)
Br20.59178(208768(BY950(IB74(4)

Ol 0.093803595702161403P636(7)
N1 0.128503396203%#61303P503(7)
N2 0.581404%43104)188003P664(9)
Cl 0.123304B82603276703D430(7)
C2 0.068704322403346003p478(8)
C3 0.973504209103297504DP583(10)
C4 0.931205154903177604DP633(10)
C5 0.980004214303108703DP556(9)
C6 0.074804326803155303DP486¢( 8)
C7 0.222904%95203357303p420(7)
C8 0.220404%98803%66303D469( 8)
C9 0.310604593203328303D408(7)

C100.180304p46303260703DP465( 8)
C110.185504Y65003B40503DP504(9)
C120.315404Y91803%41903D458( 8)
C130.397204599003%39403D444(8)
C140.419204549703259303p459( 8)
C150.500404514003203703DP503( 8)
C160.600604543904160403D607(11)
C170.473004%48004248303D561(9)
C180.112005B864004561504p681(11)
C190.094405847204832104D617(10)
C200.361605P00003536404DP600(10)
C210.2656069P82404523905D752(13)
C220.138106955404%26205pP785(13)
C230.529004Y16003531303DP549(9)

S92



C240.
C250.
C260.
cC270.
C280.
C290.
C300.

497606913204529404D699 (
578205B824704526304DP660 (
497205Y22504186103P618(
504906y756804127404D8109(
694406p87806DP86604DI6S5(
6980055813061L01604D827(
667406B48305164805P9809
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Tab$kBond

Br-@5

O01C10
N 1C 2

N2C16
N2C30
CciC?2

c2C3

C3H3

C4H 4

C6H®G6

C?#9

cCoC14
CoC10
Cl-C19
cCie220
cig823
ci€15
Cl-B16
Cl-A17
ci-818
ci1@g22
c2-C24
cC2-C22
C2-R22
C2-B23
C2-H24
c2627
c2-t28
C2-B28
C3-B30
C3-B830

1
1
1
1.
1
1
1

| enghadjs

. 901(ByQR27
. 206 ( NYXCS8
.375(Bl}¥C18
362(BRCL7
. 462(BYCH

. 422(BY7

. 383 ( £RC4

. 9300004C5
. 9300005C6
. 93000QC7S8

. 520( CBHS8
.509(€HC1 3
.576(B1C11
. 374(BLC12
. 408(B1LE13
. 361(BLEC17
. 434(B1EB26
. 414(BL-6209

.9300C0Q-B18A0.
.9600C0Q-B18CO.
0.
. 413(6)
. 930000
. 414(5)
. 361(6)
. 930000
. 930000
. 357(8)
. 930000
. 960000

. 405(TYLB10O
. 403(62C21
. 361(TpH21
.9300QCQ2-B25
.9300QCQ-€25
. 9300CQ-H25
.379(B2H26
.389(82E209
. 9300CQ2-B209
. 9600CB-B30
. 960000

(i)

o O pbp OOk Bk O Bk

1.908(
1.371¢(
1. 455
1.375(
1.393(
1. 441
1.376(
1.3809(
1.374(
1.
0
1
1
1
1
1
1
1

for

5)
4)
4)
5)
5)
5)
6)
6)
5)

362(5)

. 930000
. 522
. 476 (
. 402
. 413
. 3509
. 392
. 391

5)
5)
5)
5)
5)
6)
6)
960000
960000
930000
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Tab$kRom gl es7g(jA)

C8N1IC2
C2N1C181
Cl-fl2C3 01
ceCiCz2 1
c2C1C7 1
NiC2C1 1
C4C3C2 1
C2C3H3 1
C3C4H4 1
cCeCcsC4 1
C4C5Br 11
CSCeH6 1
ce8C#C1 1
CiIcC9 1
C#C8H8 1
Cl-€9C7 1
C#9oC131
C#9oC101
OiCi-C11
Cl-C1-C91
cClgil-C1laQ
Cl-C1-220Q
C2-C1€13
C2-816891
Cl-t1-€1%
Cle1-€91
C2-6€61611
N2C1-6€2 91
C2€1-6€1%
Cl€1-A11T

108.
. 2(B8LBl2c17108.
. 5(CL-K2C30124.
. 8( BpCIC7
. 4 ( BIRC2C3
. 9( 83C2C1
. 6 ( CHC3H3
. 20 CeM4C 5
. 7 0 C 640 4
. 7( CBCSEB T
. 0( BBC6C1
. 00 C GQ6HI 6
. 4( BBC7CO
. 7( BYC8N1
. 50 D GEOSH 8
. 4(BL-€9C13112.
EL-€9C10112.
£)1-89C10101.
®¥C1-C9 124.
g1le1-C12109.
€1-21C1Q07.
B1l-C1-21313.
8p8181218.
81-21891009.
BlCT1€9126.
BP61E16109.
8161651406 .
WPC1-615108.
.6(BLEC€1K2110.
. 70DQMIA1 712 4 .
NtC1-B18L009.
H1-€1B18009.

2

N W W N O W NN W O N O FP P NN ODNPFPF NP NP OO FP DN
R O W O O N W b W N N OODN DM SNO P ODN O PP N N O 0o o

N
1N

.5 (
L7 (
.9 (
. 8 (
4
.0 (
.0 (
3¢
.3
.5 (
.9 (
4

4( EBNIC1

for

8126.

134.
129.
122.
121.
120.
119.
1119.
118.
121.
125.
111.
124.

5S0NE@IeBI18 09 .
5S0NE@IeBI18 09.
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1(3)
4(3)
9(4)
8(3)
9(3)
2( 4)
200000
6(4)
700000
3(3)
0(3)
000000
9(3)
0(3)
500000
3(3)
6(3)
8(3)
4(3)
0(4)
6(3)
0(3)
6(3)
2(3)
9(3)
S(4)
6(4)
0(3)
6(4)
700000
500000
500000



H1-€1-B81809. 5060€0B81809. 500000
ci-€c1-2217.8(€1-C1H1221.1200000
C2€1B1221.10CRERAC1216. 4( 3)

[ —

C2€2C2128. 4(€CL-C2-C2115. 2(4)
C222C2020. 7( €R-22-H2119. 700000
C2-C2-H2119.70CQECALC1923. 4( 4)
C2-C2-P2218.30CQEQA-RH2218.300000
C18282%519. 2( CL-8B2-B22320.400000
C2-62-B22320. 40C0Q2B8R€2020. 7( 4)
C2-E2-#2419.60CQCQAK2419. 700000
C2€2822322.2(CRLC2H2%518. 900000
C282H2518. 90CQEAE61517.5(4)
C2-C262621.20C0QBRB2621. 200000
C262C2822.5(BR-62-Br218.8(4)

C282Br218. 7(CR-EB282T20. 9( 4)
C2-@2B2819. 50CQ-CQ-B2819. 500000
C282€81118. 0( ER-B2B2221.000000
C162B2121. 00NAMOBI30LH09. 500000
N2C3-B30L09. 50HB8-CB-BI3009. 500000
N2C3-B30L09. 50H8-CB-BI3009. 500000
H3-C3-B3009. 500000
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TabS Efor si

C8N1C2C3
C8N1C2C1
CeC1I1C2N1
ceciCcaCs
N1C2C3C4
C2C3C4C5
C3C4C5Br 1
Br-@5Ce6C1
C#C1CeC>S
C2C1C /8
C2C1C#9
COC 7 CB8N1
C1l-81C8C7
ClC7#C9oC1 4
CiC#C9oC13
CiC#C9oC10
C#9oC1l-01
Cl€9C1-C11
Cl-89C1-C11
CoC1-C1-C19
cCoC1lC1-C12
ClC1C1-220
Cl-C1€C1-213
C2-C1€21-823
cC2C1€21-69
C#9oC1823
Cl-€9C1-6812
CcCl-CoC1-€812
Cl89C1-€17
C#COoC1-€15
Cl-CoC1-€15
CoC1-€1-826

on angjes (A) for

178. 4(B)L-B1IC2C3 5.2(6)
1.1(4¢C1B1C2C1 -174. 3(3)

178.3(BICIC2N1 1.6(4)
2.2(5¢7C1C2C3 -177.9(3)
179.8(@BIC2C3C4 0.4(5)
1. 5(6)3C4C5C6 1.7(6)
177.2(B4C5CEC 1 0.1(5)
179. 0 (Q2CC6CS 2.0(5)

178. 1(CG6LCICIC8 178.4(4)
1.5(3FL6CIC7CY 0.0(6)
179. 9(BIC7IC8N1 0.9(4)
179. 3(@BaNICSC7 0.1(4)
173.2(BBC?CCL14 126.1(3)
55.8(4G8C7C9C13 -0.2( 4)
177.9(8BC?C9C10 -110.0( 4)
68. 1(4L1-€9C1-01 51.7(4)
72.0(4G189C1-01 172.2(3)
128. 4(B%C9C1C11 107. 8(3)
8. 0(3)0C1C1-C19 4. 9(6)
174.9(@C1C1-C12 -173.9(3)
6.2(3L181C1220 -1.4(5)
177.7(B)€1-C1-213 179. 2( 3)
1.7(4C1C1-21823 177.7(3)
1.7(5L1-C1-21-89 3.7(4)
176. 9C3ALIC1B823 -54.1(5)
72.3(4)1-CIC1B823 -174.7(4)
127.7(B3C9C1B812 -106.0( 3)
7.0(3)C7C9C1€17 -17.5(5)
107.8(€LC9C1-€17 -138.0(4)
170.2(B)-B9C1€15 64.5(4)
49.7(41C1-€1E26 -179.9(4)
6.3(6)C1T1C1B160. 4(4)
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C9C1-€1B616 174. 0(BL-R2C1-629 179. 0( 4)
C3-M2C1629 2.5(7)C1-R2C1-615 -0. 5( 4)
C3-82C1615 -177.0(@261E1B82 -179. 7(3)
Cl€181B82 0.0(4)C26€1-681-629 0. 8(5)
Cl1€181629-179. 5(B)E1C1-K2 -0.8( 4)
C9C1-€1-R2 -174.3(B)B2C1-T14 0. 8( 4)
C3B2C1-CT14 177.4(€CL-21-C1-8220. 7(5)
Cl1C1C1822-178. 0(@)C1-L2-C24-178. 0( 3)
C181€2C241.3(5)C1C1-22-C210. 8(5)
C181€2C21-179. 9(B3€2C2-C22179.0( 4)
C1-22-C2-C220. 3(6) C2C2-C2-219-0. 9(7)
C1-C1-@22210. 3(7)C12182-8250. 8(5)
C9C1-82825 -177. 3(B)22C2-€25-0. 1(6)
C2-C2-C2-€25-178. 8(@23C2€2623-0.7(7)
C182826240. 3(6)C161C2627 -0.6(5)
Cl€1862627179.8(CL-E262-CT28-0. 2(6)
C1E6262Br2179. 1(BR-62T28291.0(7)
Br-Q2-C2829 -178. 4(@2C2682E816-0.8(7)
N2C1-62-@28 -179. 5(@)E1-62-628-0. 1( 6)
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TabSkehni sotropic atomic di sfpglfacement par amet

The anisotropic atomic displ2ége’me mtrUfta 2t or e
h k ®i% b*

uiil uz2 U3 3 uz23 Ui s3 Ui 2
Br10.089504P71403P69903P04902P237¢3)0010¢( 2)
Br20.202208DP78604)131906P22404)1031¢6)0398¢( 4)
Ol 0.0586016Hp83010p31018P96010DPO94010)1L48(13)

N1 0.044701653401865640188450182120108145(14)
N2 0.049101894(08)058(R2)0164010P06016378(18)
Cl 0.0407010%6201055(R)02610168622101B8L60(14)
C2 0.038101054(R)064(R)031501821401081L64(15)
C3 0.050(R)057(R)082(B8)040(R)024(QR)0115(17)
C4 0.055(R)046(R)087(B8B)024(R)021(R)0050(17)
C5 0.054(R)049(R)064(R)01620182180181L23(17)
C6 0.0478010%56018p0(R)020801686p5201081L35(15)
C7 0.0375016%66010520010227018208018163(14)
C8 0.039801855(R)054(R)0241016)191018147(15)

C9 0.0375016%54010%90018212018214010130(13)
C100.041301853101057(R)0279010p4001081L07(15)
C110.050(R)058(R)065(R)0344018B333018p02(17)
C120.0465010%7501856(2)0238016284010)148(15)
C130.0456010%59018518010p07018p590168)132(15)
C140.036501056(R2)048101016401681L7601B81L28(15)
C150.0326016Hp9(R)04110181L100161L310108Dp04(15)
C160.034001895(08)0422010P8(R)0140018p94(19)
C170.045(R)071(R)057(2)0213010)180010p44(18)
C180.064(08)095(B8)068(08)052(R)030(R)018(2)
C190.065(R)071(B8)078(08)046(R)038(R)034(2)
C200.069(08)052(R)069(0B)0199010B6(R)0181(19)
C210.097(0)054(R)088(08)022(R)046(08)031(2)
C220.096(0)069(08)102(08)042(08)052(08)048¢( 3)
C230.046(R)059(R)062(R)01950182030181L49(17)
C240.079(08)055(R)065(0B)0059010p6(R)007(2)
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C250.
C260.
cC270.
cC280.
C290.
C300.

060 (
06 3 (
080 (
066 (
044
074

Q)
Q)
)
)
Q)
6)

065 (
060 (
08 3(
131 (
127
131

6)
Q)
)
B)
6)
6)

061 (
054 (
06 3(
06 3(
055 (
086 (

S100

P)013(Q)014(R)005(2)
P)0081018P880(.1091)07( 18)
8)003(R)038(D).029(2)
8)000(B)037 (D). 038( 3)
8)000(B)0245010P0( 3)
8)009(B8)027(08)064(3)



Tab$kHydrogen atomic coordinates and fsotrop

f orrg j
X/ a y/l b z/ c U(eq)

H3 -0.0606 0.1708 0.3441 0.070000
H4 -0.1307 0.0780 0.1425 0.076000
H 6 0.1057 0.3646 0.1072 0.058000
H8 0.27390.5624 0.5350 0.056000
H17 0.44090.3897 0.2776 0.067000
H18 0.11820.4343 0.6246 0.102000
H18 0.19570.3260 0.5867 0.102000
H18 0.01130.3105 0.5392 0.102000
H19 0.0068 0.8318 0.2665 0.074000
H21 0.28981.0559 0.5829 0.090000
H2 2 0.07671.0113 0.4214 0.094000
H2 3 0.58600.6569 0.5315 0.066000
H2 4 0.53310.9832 0.6938 0.084000
H25 0.6686 0.8362 0.6887 0.079000
H26 0.43170.7700 0.2131 0.074000
H28 0.7594 0.7151 0.0484 0.116000
H29 0.7637 0.5346 0.0735 0.099000
H30 0.6163 0.2805 0.1776 0.148000
H30 0.7746 0.3757 0.2167 0.148000
H30 0.6677 0.3263 0.0849 0.148000

Tab$¥Hydrogen bond distarwggs (j) and angl es (
Dondr Acce-plt DonAccept &dmgl e
C4H4 . . . Br. D 3 2. 86 3.705(4)151.6

Symmetry transformations usegl,-ty zm;yener ate eq
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Tab3Znteratlirehsebth Pwrrfcetngjages

for

S No Inside Outside percentage| S, No Inside | Outside Percentage
atom atom atom | atom
1 All All 100 37 All All 100
2 All Br 10.3 38 Br All 16.0
3 All O 2.9 39 @) All 3.3
4 All N 1.3 40 N All 1.4
5 All C 16.3 41 C All 19.3
6 All H 69.1 42 H All 59.9
7 Br All 16.0 43 All Br 10.3
8 Br Br 1.6 44 Br Br 1.6
9 Br @) 0.4 45 @) Br 0.3
10 Br N 0.0 46 N Br 0.0
11 Br C 0.4 47 C Br 0.3
12 Br H 13.7 48 H Br 8.1
13 @) All 3.3 49 All @) 2.9
14 @) Br 0.3 50 Br @) 0.4
15 @) @) 0.2 51 @) @) 0.2
16 @) N 0.0 52 N @) 0.0
17 o) C 0.0 53 C O 0.0
18 @) H 0.0 54 H @) 24
19 N All 14 55 All N 1.3
20 N Br 0.0 56 Br N 0.0
21 N @] 0.0 57 @] N 0.0
22 N N 0.1 58 N N 0.1
23 N C 0.3 59 C N 0.3
24 N H 1.0 60 H N 1.0
25 C All 19.3 61 All C 16.3
26 C Br 0.3 62 Br C 0.4
27 C @) 0.0 63 @) C 0.0
28 C N 0.3 64 N C 0.3
29 C C 2.3 65 C C 2.3
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30 C H 16.4 66 H C 13.4
31 H All 59.9 67 All H 69.1
32 H Br 8.1 68 Br H 13.7
33 H O 2.4 69 O H 2.8
34 H N 1.0 70 N H 1.0
35 H C 13.4 71 C H 16.4
36 H H 35.1 72 H H 35.1
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Tab3&he charge

de,b ¥ MAQinelskechr iOM®t i ¢ potenti a

the synthesivarldi0 deri vati ves
Band
HOMO LUMO gap ESP
(eV)
7aa 4.9906
7ab 4.8096
7ac 4.8551
7ad 4.8061
Tae 3.3835
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7af 4.9977
7ag 4.9745
7ah 4.8371
7ba 3.4116
7ca 4.8039
7da 4.6600
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7Tea 4.9293
7ec 4.9272
7ed 4.9302
7fa 4.8999
7fb 4.7639
7fd 4.7149

-5.2159

-0.5009

S106




70a 4.8262
709c 4.8249
79d 4.8276
7ai 4.9027
Tei 4.8543
fi 4.8044
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7aj 3.3845

7¢j 4.7810

7dj 3.1688

76 3.5483

7 3.2921
-5.0638 -1.7717

79] 5.1781
-5.3707 -1.9263
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