EMINAYZH KAI BEATIZTONOIHZH KPYZTAAAIKHZ AOMHZ
(MAPAAEITMA hesperetin)

Hesperidin is a naturally occurring flavanon-glycoside, the main flavonoid in lemons
and sweet oranges. Hesperidin is believed to play a role in plant defense.
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Its aglycone form is called hesperetin. (An aglycone is the compound remaining after
the glycosyl group on a glycoside is replaced by a hydrogen atom.) Hesperetin is
unique in that it is, albeit faintly, sweet while most of the flavanoid compounds are
known to be tasteless or bitter [1, 2].

Hesperetin: (5)-2,3-Dihydro-5,7-dihydroxy-2-(3-hydroxy-4-methoxyphenyl)-4H-1-
benzopyran-4-one
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Naringenin is a bitter, colourless flavanone, a type of flavonoid. It is the predominant
flavanone in grapefruit, and is found in a variety of fruits and herbs.
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MNEIPAMATIKA AEAOMENA

Ao 1o nmeipapa nepiBAaong akTivwv-X oTov LOVOKPUOTAAAO TIPOKUTITOUV Ta apxeia:

name.ins (instructions file)

LY.

TITL hesperetin in P-1

CELL 1.54178 6.8135 8.9657 12.1129 72.322 84.316 80.499
ZERR 2.00 0.0029 0.0016 0.0025 0.017 0.021 0.021
LATT 1

SFACCHO

UNIT 3232 14

TEMP 20.000

MERG 2

HKLF 4

END

Kol

name.hkl (reflections file, hkl ovopaZovtatl ot eikteg Miller twv avakAdoswv)

LY.

h k | Intensity(l) ofl)
200 23.10 1.60
200 21.20 1.60
200 23.80 1.40
200 20.30 1.50
200 23.70 1.30
300 361.36  16.50
300 333.87 16.70
300 350.56  16.50
300 326.47 16.50
300 357.26  16.30
300 351.06 16.60
300 362.06 16.50
300 338.67 16.40
300 322.27 16.50
-4 00 749.62 34.70



EMIAYZH AOMHZ

Me Stadopeg uebodouc (Apeoeg MéBobdot, Patterson, Molecular Replacement ....)
TIAlPVOU LE EVal OPXLKO, NULTEAEC LOVTEAD TG Soung. OL ouv/veg mpootiBevtal oto
name.ins file aAAd e€dyetal katl to name.res (results) file. Kat ta 600 €xouv tn
Hopdn:

Name.res

TITL hesperetin in P-1

CELL 1.54178 6.8135 8.9657 12.1129 72.322 84.316 80.499
ZERR 2.00 0.0029 0.0016 0.0025 0.017 0.021 0.021
LATT 1

SFACCHO

UNIT 3224 14

TEMP 20.000

LIST 6

LS. 4

PLAN 20

WGHT 0.100000

FVAR  0.74386

02 3 0.597869 0.273545 0.531430 11.00000 0.00439
C2 1 0.241588 0.211873 0.211177 11.00000 0.01335
C3 1 0.401773 0.281158 0.211759 11.00000 0.01776
C4 1 0.443052 0.302913 0.334613 11.00000 0.04538
C5 1 0.355356 0.214667 0.431998 11.00000 0.02574
C6 1 0.400998 0.252446 0.532943 11.00000 0.01470
C7 1 0.656246 0.277025 0.634054 11.00000 0.03685
C8 1 0.823209 0.372430 0.622614 11.00000 0.05100
C9 1 0.888935 0.371438 0.733521 11.00000 0.01843

C11 1 0.544150 0.238736 0.742384 11.00000 0.02176
C12 1 0.390671 0.135042 0.762005 11.00000 0.01612

HKLF 4

END

YulnTeloTE TIG TAPAUETPOUG YLt KAOE ATOpO.



BEATIZTONOIHIH AOMH3 (Refinement) pe to mpoypappa Shelxl oto
ypadko meptBailov tou ShelXle

Shelx: http://shelx.uni-goettingen.de/download.php (user: shelx, password: 143212)
ShelXle: https://www.shelxle.org/shelx/index.php (LeTd TNV gykatdotocon, and pevou
evtoAwv: SHELX -> Specify SHELXL runtime options, dwote to path omou Bploketal to
shelxl.exe)

Awadikaoia otkodounaoncg (model building) ko BeAtiotomoinonc (refinement) tou
HopLakoU povtéAdou avayvwpilovtac kot oVoualovTaG Ta ATOUA TTOU QVTLOTOLYOUV
OTL¢ VEOELG TOU MPOTEIVOVTAL ATTO TA UEYLOTA TNE NAEKTPOVLAKIG TTUKVOTNTAS, Q
peaks, mou éyouue {ntrioet va oxedtaotouv (by default 20).

ANOI=TE TO ShelXle ko
- File (Menu) --> Open (dwote To name.res). Mo to mopadelyud pag: hesperetin.res

o EfolkelwBeite pe 10 ypadikod meptBariov.
o Aokwdote ta kouprd: ADP, C1 label, cell
o Kavte KAk mAvw o€ €va ATOMO KAL TapaTnpenoTe tn B€on Tou
képoopa oto Se€LO HEPOC TN 00dvNC.
o Kavte KAk TAVW OTO OVOUA VOGS ATOMOU 0To 6€€L0 PéEPOG TNG 00dvNg
Kol peta &gl kA kal “locate C2 in structure”. Mapatnpnote To
ETUAEYUEVO ATOUO OTO APLOTEPO PEPOG TNG 000VNC.
o  Yu{NntNoTE TIG EVIOALS:
LIST 6

LS. 4
PLAN 20

- SHELX (Menu) --> Copy current file to instruction file and run shelxl
| To KOUUTTL XLyefine
Load refinement results
- Matote 1o KouuTtt “Fo - F”. Zulntrote. EAEy€te To KoupTi “maps”. Mapatnprote
TN UMAPO OPLOTEPA HE TOL XPWHATA KAL TG TIHEC TwV Q-peaks.

- Me tn BonBela Tou oXAUATOC TNS MPWTNG oeAidag, amodwote ota podavr Q-
peaks atopkég O0eLg yLa TG omolec siote olyoupol/sc. ANAETE, Omou Xpelalstal Ta
atom names.

Xl-refine

Load refinement results

Mapatnpnote tov R-factor (katw 6£€10 pépog 006vNC).

- EmavaAafate, HEXPL VA CUUTTANPWOETE OAEC TIG LN USPOYOVLKEG OTOULKES BEDELG.
XpNOLUOTIOLELTE TOV XAPTN NAEKTPOVLOKN G TTUKVOTNTAC (KoupTi “F, - F¢”) yla va
KAVETE OWOTN €TAOY).

Av €xete kavel AaBog emhoyn: Select atom, (right click) delete kat emavaAdafarte.
Evtorniote tn B€on ofuydvou tou vepou (ovoudote tnv .. Owl)

- Av €xete oUUMANPWOEL OAQ Ta N udpoyovika dtoua, emavaAdaparte to refinement.


http://shelx.uni-goettingen.de/download.php
https://www.shelxle.org/shelx/index.php

Mpw anodeyxteite ta results (Load refinement results), mpooéfte atnv Kkitpivn 006vn
to. GOOF «an shift/esd, m.y.
“GooF = S =9.587; Restrained GooF = 9.587 for 0 restraints

Mean shift/esd = 0.203 Maximum = 0.739 for x O1”
To GooF mpénel va ivat kovta oto 1 (Ba pag anaoxoAnost apyotepa). To Maximum
shift/esd mpémnet va eivat <0.005. EmavalapBdvoupe to refinement péxpt mpoakTka
va undeviotel. Mo ocuvtopia propoupe va aAAaoupue tnv evtoAn “L.S. 4” m.y. o¢
“L.S. 14”.

- Otav to Maximum shift/esd €xel mpaktikd pndeviotel dev mapatnpeital mepeTAipw
BeAtiwon tou R-factor.

Matnote to kouuni “ANIS(pe kokkwva ypappota)F, - F”

i SHELX (Menu) --> Insert ANIS and run Shelxl

ErnavaldaBete péxpt undeviopol tou maximum shift/esd, mapatnpeiote twpég GooF,
R-factor.

YulnTeloTe TIG MAPAUETPOUG Yl KAOE ATopO.

- SHELX (Menu) --> automatic H-Fix

Xl-refine

Load refinement results

YulnteloTe TIG MTAPAUETPOUG yLa T udpoyova.

JuunAnpwote udpoyova rou Aeimouv oe OH- . T.x. av Aeinel to udpoyovo oto 01,
HFIX 148 O1 1) HFIX 83 O1 mptv TN AloTta atopwv

N LETA TN YPOUUN UE TIG TtapapéTpous Tou O1 (uéoa otn Alota)

AFIX 83

H11 2 (copy-paste the coordinates of the closest Q-peak) 11.00 -1.2

AFIX 0

0 TO CUYKEKPLUEVO TIOPASELY O UTTOPELTE VAL CUUTTANPWOETE Kol Ta udpoydva Tou
vepoU wg €€N¢. Emloyn katdAAnAwv Q-peaks, g€l kAk, change element to H
Metd to Owl:

AFIX 6

Hwl 2 (copy-paste the coordinates of the possible Q-peak) 11.00 -1.2

Hw2 2 (copy-paste the coordinates of the possible Q-peak) 11.00 -1.2

AFIX 0

- Mo TN BeAtiwon tou GooF: Copy WGHT values (Bpiokovtal apéowg peta to END)
and paste them in the beginning, right above FVAR

n
SHELX (Menu) --> Update WGHT instruction

n
SHELX (Menu) --> Try to refine until WGHT converges (max 10 runs)



TEAIKA BHMATA - ENETXO2
Adou £xoupe KAvel amo pevol SHELX --> update unit instruction
Kall £XOUE OLYOUPEUTEL yLa T oUYKALon tn¢ AUong (maximum shift/esd < 0.005)
AkoAouBoupue ta akolouBa Brpata yla tov EAeyxo tng SOUNG MPLV TNV Katabeorn)
mnge:
ITIG apXLKEG EVTOAEG TOU name.ins (=.res) file (m.x. peta to L.S.), mpooBETouE TIg
EVTOAEG:
- WPDB (yia va mapoupe éva name.pdb file, xpriolpo yla mpoypappata
napovaoiaong, avaluong doung, docking, molecular mechanics, molecular dynamics)
- ACTA
-CONF
- Kat aAAaloupe To LIST 6 o€ LIST 4 (Mg LIST 4 8ev pnopoupe va BAETOUE TOUG
XAPTEG NAEKTPOVLIAKAG TIUKVOTNTAC AAAA lval amapaitnTo yla tn dnuoupyia tou
KataAAnAou, tpog €Aeyxo name.cif)

ExktehoUpe Refine kat Load refinement results, onote naipvoupe €va name.cif,
KataAAnAo yia €Aeyxo.

Mnyaivoupe otn ogAida: https://checkcif.iucr.org/ kot aveBalovpe to name.cif.
ZnTAOoTE:

PDF form oto “Select form of checkCIF report “

Full validation of CIF and structure factors oto “Select validation type”

None oto “Output Validation Response Form”

Edv prmopoupe va Sikatoloyricoupe ta ALERTS (kupilwg ta A kat B) mou Sivel to
checkcif report, mnyaivoupe otnv Cambridge Structural Database (CSD),
https://www.ccdc.cam.ac.uk/ kat kataBétoupe tn Soun.
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https://checkcif.iucr.org/
https://www.ccdc.cam.ac.uk/solutions/csd-system/components/csd/
https://www.ccdc.cam.ac.uk/

checkCIF/PLATON report

Structure factors have been supplied for datablock(s) hesperitin

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW PROCEDURE
FOR PUBLICATION. IT SHOULD NOT REPLACE THE EXPERTISE OF AN EXPERIENCED
CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report

Datablock: hesperitin

Bond precision: C-C = 0.0030 A Wavelength=1.54178
Cell: a=6.814(3) b=8.9657(16) c=12.113(3)
alpha=72.322(17) beta=84.32(2) gamma=80.50(2)

Temperature: 293 K

Calculated Reported
Volume 694.5(4) 694.4(4)
Space group R | P -1
Hall group -P 1 -P 1
Moiety formula C16 H14 06, H2 O ?
Sum formula Cle H16 07 C1l6 H1l6 07
Mr 320.29 320.29
Dx,g cm-3 1.532 1.532
A 2 2
Mu (mm-1) 1.030 1.030
F000 336.0 336.0
F000’ 337.23
h,k, lmax 8,11,14 8,11,14
Nref 2760 2694
Tmin, Tmax
Tmin’

Correction methed= Not given

Data completeness= 0.976 Theta (max)= 72.635
R{reflections)= 0.0506( 2455) wR2 (reflections)= 0.1360( 2694)
S =1.062 Npar= 223

The following ALERTS were generated. Each ALERT has the format
test-name ALERT alert-type alert-level.
Click on the hyperlinks for more details of the test.




@ Alert level A

EXPT005_ALERT 1 A

_exptl crystal description is missing

Crystal habit description.
The following tests will not be performed.
CRYSR_01

DIFF003_ALERT 1 &

diffrn measurement device type is missing

Diffractometer make and type. Replaces _diffrn measurement_ type.

PLAT183 ALERT 1 A Missing _cell measurement reflns used Value .... Please Do !
PLAT184 ALERT 1 A Missing _cell measurement theta min Value ...... Please Do !
PLAT185 ALERT 1 A Missing _cell measurement theta max Value ...... Please Do !
@ Alert level B
PLAT097 ALERT 2 B Large Reported Max. (Positive) Residual Density 0.98 eA-3
¥ Alert level C
DIFMX02 ALERT 1 C The maximum difference density is > 0.1*ZMAX*0.75

The relevant atom site should be identified.
PLAT052 ALERT 1 C Info on Absorption Correction Method Not Given Please Do !
PLAT053 ALERT 1 C Minimum Crystal Dimension Missing (or Error) Please Check
PLAT054 ALERT 1 C Medium Crystal Dimension Missing (or Error) Please Check
PLAT0S55 ALERT 1 C Maximum Crystal Dimension Missing (or Error) Please Check
PLAT094 ALERT 2 C Ratio of Maximum / Minimum Residual Density 3.44 Report
PLAT250 ALERT 2 C Large U3/Ul Ratio for Average U(i,j) Tensor 2.2 Note
PLATS906 ALERT 3 C Large K Value in the Analysis of Variance ...... 2.428 Check
PLAT911 ALERT 3 C Missing FCF Refl Between Thmin & STh/L= 0.600 40 Report
PLAT913 ALERT 3_C Missing # of Very Strong Reflections in FCF 4 Note
¥ Alert level G
PLAT199 ALERT 1 G Reported cell measurement temperature ..... (K} 293 Check
PLATzoo:ALERT:1:G Reported - _diffrn_ambient:temperature ..... (K) 2932 Check
PLAT720 ALERT 4 G Number of Unusual/Non-Standard Labels .......... 1 Note
PLAT793 ALERT 4_G Model has Chirality at C6 (Centro SPGR) R Verify
PLAT883 ALERT 1 G No Info/Value for _atom sites solution primary . Please Do !
PLAT912 ALERT 4 G Missing # of FCF Reflections Above STh/L= 0.600 26 Note
PLAT978 ALERT 2 G Number C-C Bonds with Positive Residual Density. 8 Info

5 ALERT level A = Most likely a serious problem - resolve or explain
A potentially serious problem, consider carefully
Check. Ensure it is not caused by an omission or oversight

1 ALERT level B
10 ALERT level C

7 ALERT level G = General information/check it is not something unexpected

13 ALERT type 1
ALERT type 2
ALERT type 3
ALERT type 4
ALERT type 5

O W W

CIF construction/syntax error,

Indicator that the structure quality may be low
Improvement, methodology, query or suggestion
Informative message, check

inconsistent or missing data
Indicator that the structure model may be wrong or deficient




NAPAPTHMA

Katd tn dtadikaoia avth Bo mpémet vo AopBavou e utt’ OV XapaKTNPLOTIKA YEWUETPLKA
XOPOKTNPLOTIKA OTWC AMOOTAOCELG KOl YWVIEC SECHWV:

Average Single Bond Lengths (Picometers)

H C¢C N O F si P s CI Br |

74 (110 98 | 94 | 92 |145 138|132 127 | 142 161
154 | 147 143 | 141|194 | 187 | 181|176 | 191|210
140 | 136 | 134 | 187 180 | 174 | 169 | 184 | 203
132130183 176 170 | 165|180 | 199
128 181174 | 168 | 163 | 178 | 197
234|227 | 221|216 | 231|250
220 214 | 209 | 224 | 243
208 | 203 | 218 | 237
200 (213|232
228 | 247
266
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THE ULTIMATE USEFUL SUMMARY SLIDE
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Six electron pairs
spia?
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Three-Dimensional e 0 \'20‘
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Q\m 5 '
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Hybrid Bonds sees
Suffix C bonds | Hybridiz Bond Bond Bond
ation Percent |Angle® |Length |Strength
S:P (pm) (kJ/imaol)
-ane |C-C sp3 25:75 |109.5 154 & 346
-ene |C=C |sp2 [33:66 (120 |134 | |612
yne |C=C |sp |50:50 |180 |120 || 835 r
il Side
yl chain
Two electron pairs
g
I}m electron pairs
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VAN
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Classification of Carbon Atoms

oo

primary  secondary tertiary quaternary
10 20 30 40

« Carbonatoms are classified as primary, secondary, tertiary, or
quaternary based on the number of non-hyrogen groups attached to
the sp® carbon.

+ The hydrogen atoms attached to these carbon atoms are given the
same designation.



