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The Technical Analysis of Visual Software ShelXle for Refinement of
Small Molecular Crystal Structure

Wenyan Dan, Weijie Li, Xiaogang Wang
Experimental Teaching Demonstration Center for Engineering Chemistry, Tongji University, Shanghai 200092, China.

Abstract: Being the professional visual software for the refinement of small molecular crystal structure, ShelXle has
a large number of users among college groups. Due to the lack of literature reports on the using and research of
ShelXle at home and abroad nowadays, many teachers and students were puzzled on how to deal with the problems
encountered in the process of refinement using ShelXle. In this paper, the development backgrounds, the basic and
special functions and the using method of ShelXle are presented in detail. Combined with several cases and compared
with other visual software, its technical superiorities in the refinement of small molecular crystal structures were
analyzed, and some suggestions about enhancing its refinement effect were also illustrated.
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in R 25 R (P R AT I S B 2 ACE Y32 5, 8 T A Bh 3 A a3k AT o bl 4 [ B AR K A
George M. Sheldrick#(#% J1 & FISHELX & H #1 E br_F A & 2 D), B — 1NRIEFE, &
BHIREE RGN SMFEE . R EIEREHIESE 2D, Hrh, FEIHRSHELXLEE T U fe ik
Ko FEHT /NG TF B FRETCDN T 200N ERE T 19 7)) L E A S T4 K& . SHELXL
i WIAEDOS i 1a 47, FIALALER FE ELIRAIS, R BN S, (T F BEAE. Ak, #HHRANR
FH4EFF K T XP (Nicolet, 1981)[61, WINGX (Farrugia, 1999) ). XSHELL (Bruker, 2000)®. XSEED
(Barbour, 2001)P1, Olex2 (Dolomanov etal., 2009)1%, PLATON [, SYSTEM-S (Spek, 2009)
ShelXle (Hiibschle, 2011) M4 & H F2 F41f # £F (Graphical User Interface, GUI), FJF 1% £k A B
FA M 11247 SHELXLAR P, @5 Mk R T IORER . 72 Bk Bfbrh, BRI R A
Olex2flIShelXle, WizKHIESH TR 5 HE 0. Olex2f HEMLIEE B &, Bk — L ik 2: 2 Bt
17 TETAL, &R SRR M SR 2 R A I E T — 48, P15 EF R, sz B i i 2 Ui
RS KBRS % . ShelXlelt) H 3L AR FER AR LML AL FEBE T 1, &Rt th 4% 7K 7 SHELXLAE [7
() —LL A KUK, BERE T B FH 2 R 2 OB AR A 2 R DL R S MRS il RS b 2 AT 7%, P
ARG S (1) Mk S FHAN B - Olex2 M Shel X1e R A4 ¥4 A A 4B = I 7, BT E N RSk 55 A
PRAT A 35 v 9 T Olex2 (A8 FH A DL A 4R 15 LU L 22 (GX 1 fig 5 5L 3 Bruker 7 K 22 21 54 f8 HI XSHELL A
XPH K), MiShelXleJldEH D, BIAE7EH 575 W EWBEa RGN A, NERTHEAZH
JUNERAE =), 25 B S F0E 2 18 5 78 B 4F Shel Xleid & 21 i) #4348 AR R Sxd « 288 M
e RS R I TAE 248, 7EOlex2MIShelXlef H 77 AR 8 | — 262255, AUk ShelXle FH T+ di 4 45 14
K& HRE L T REARAE B 7 iR R AR 2,y ShelXle B A4 S FH AFF 70 S B RS 51 K I1EH o

1 ShelXle® A4 K F 1 4 A ATE WINREX

ShelXle® 1 i [FIRE Sk B T8 [H 2f 1248 K % Hibschlef 717 %, '© 3T Qt4 (BT & KIC+H K
G N FE P AE ) FIFFTW (DU v 5 2 ol B A e g ), SR CH++4m 'S o X T4 K Bruker 5 5 7 4
A P, AT DLEL B A T AR G SHELXTL AL 35 A B TH 8 s b F HoAb A B2, W BUEE Hom O Wb
www.shelxle.org/shelx/index.phpiE Mt J5 T4k, Wk ASBCEATAT 9% .

1.1 ShelXleZk {4 K F-H 2 #i

ShelXle# At FIEAE S oA TEAS. =ANE DAMEA X (E D TEAEREE T AR 0
THEE, e TEE, EFTAEE. R TAEE. WinfEr TEEARS TAEE., ETAEEENA
IhREMIEE G b, FIFEF ARG 28 —47 LAFile T Sk SOPF T HAL B NS S Fd H 45 0 B SCAE )
Ihies dmfH T AL T8 FH SHELXLAE P it AT 45 W18, B & SORMERR . B, &Hl. flh, L
KBRS AR 2T Re; a8 TR FEH TR oo kaminEyRE; ETEEHT
VA AR G5 R R T AR SRR 0 s T s MEINARE D R ARS AT IR AR AT AR I A g R L
FAGHNE IFE P 88 s RE T ERNA TQUWEE B F % E R HS. b, ShelXlefftn
EFTEMEHEGOZ —.

SAEOSRANCARE O 5B E O AR S RIR w0 CARE O T B8 O a4
R E S R AR RS FREEDH T ERIRFRMEKAEA; BB PRidsEnE
TR BB RE. wREEIEP RIS, BBl EFRBER, o LUR [
ke R, I S SO AS SO SR AR R A . A X 30 T A QU TR A X A TR T AL IR [X
W, I HTE AR 2% RN QIS R, Il S #H AT AT IR R
1.2 ShelXle®k 4% WIhRE

CEMPEBI— RS, 0 SR X LR A 5 S0 1) 45 SR AR AT 6 B SC A kR iy & B SR T 15
B3 ins, 28518 H ShelXleiz 47 SHELXLAE ST, 5 AN SO I3 He ip AR AL AR - AL bR S BEAT 45 15 7= AR
Hritres SO, Ares CAFEU Cins SCAF RGN, Ttk [ 5 B AR /> Fe M Foff) 22 57, 3R T 3R 45K 5l (1)
PR SE KRR AL, ShelXle ] T¥E 153 & 2 N i LA % WIhAg
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Line: 25 | €al: 19 Salect residuns>

8 x

68 x

PR X 45

ﬁ%lﬂ;t"—h AR dafined | () oo Gpesks) 9] searsh for dwlicstes, m Ecteren e 0 b Clt o By I
El1 ShelXlef)#/ERTE
Bl T ONRERE: BTN RE, TR

1.21 HEF=FEEHE

H S T AL S NG MR S 75 B ins B res UM, 76 SCAS T 11 X 30K ins Bk # res SCAF g list 4
A HMUoNlist 6, HLE T ALt £ 1 L Fobs FFo-Fe i M /E 14 (K 1) . S idiFobs, W3R T =
2 B | (B TR R T B 86 B X 38) s S5 Fo-Fe, T3R5 25 (8 B 25 B 1], BJ) Sy b 850 gk 2 At
R TR ESEE . Fo-FeUifEr T8 S 4 MR & P IR 78R 5 1IEM, Mo & H st
ERPE TN “WiR” , B ERHEFRIN “RE” .
1.2.2 Fo vs. FcH

ZERIRRNT IEH 5 75 0] DL Fo vs. FeE AT W . 7 H 3 L B A Tools, miidiFovs. Fc, AHMN B
DL U B AE B B — ORI, SR Fe Ml B P IR 2R P56 R, 3R &5 W AT BE 77 70 18 X iR
B W FolH &0 & A 2k M55 R, RORGE M T BEAF(EZR & o b4, ShelXledt ] LLEIT Fo vs.
FCPFRMEINTERE, — &3 B ATS A DL IR B8 2T 7E (AT B (hk) ;s — R W AT 5 f g5 I
TV I EF*MIFC?; = R Fo*FIFC R 2, LAK S8 A7 5 T A b T A0 SR T (D B o X 45 B X T2
b7 AR Kb 3 5 ) T AR AE ) AR AR T R (B TR T RREE ) A AR R B .
1.23 EFE&HER

BT MELT . ELTTE) &SRS T &8 S0 30 8. ShelXlefy 44 I 1] LA
X I ST A RIS, EBERAKIR B AR R, AR, SRR A B LT X 4
RUGEM, 2T 0. H1n i E2R 2 5 I %A ML 7 T 5 =% 4K 7 45 e 1800,
1.2.4 ZFETFHREREE

ShelXle ™ UARIERE B JE 7 1% H X BFEB S 5. 7€ E 3 B SHELX 8 -b9000F1-t4 (-b2 i 5K
WEBKEENEEMESE, e R E RN HE0E), ShelXlen] LU 2 7 5 e iR 40 B
1000 LA P9 f) & 1A 5 R 3BE AT K 15

2 ShelXle®XHHI¥ B IhRE
21 ‘R B WEMGLSEBTIE
W A 75 & SHELXLEE 5 10038 & 5 NinstlFres U, 2 SEUSETEIEHAT . DLERE B3 Fh i
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K2 TR MH7EShelXled F 8-
G0N NPART 15 535 (4K 75 NPART 2

DL EAE KB 8] 53T R AL o ShelXIeBMHAEX T5 A 2 b7 30, Flan, — BA IR
AN SCA S 1, ShelXlenfh 2 76 /e 87 A2 LLAL bR id SR B s 48 ok R B0 7 B (&13), [ 7
R B 4 R R A AR R IR B o SR ASE P 38 00 AR G PR ) B3 20 A i & (0 4 7 SAN R 3AE R PEAS
T E RN, 1 HIE RN B, fUdF LA B R s il a2 (48 5 B i
LR, PEER R R A& B2 ShelXIe A IR AT RE L — .

! sucrose_20170113_a.res in P2(1)’@ sucrose.res & x

7] select Part (<Select residues> ~ :] Line: 34 | Col: 50
24 ExT1 0.022284 -
25 FVAR 3.63330

26 010 3  0.368389 0.539239  0.377369  11.00000  0.02726  0.02127 =
27 0.02339 -0.00063  0.01031 -0.00056
28 o1 3 0.391197 0.591047 0.171178  11.00000 0.02215  0.01656 =

29 0.01828 0.00098 0.00310 -0.00136
30 o020 3 0.316258 0.843499 0.212242 11.00000 0.01787 0.02358 = =
3 0.02641 -0.00737 0.00318 0.00213
dfdfE
3. 023 3 0.204581 0.620430 -0.074205 11.00000 0.03066 0.02528 =
0.02304 -0.00473 0.00548 -0.00333
APIZ 147
36| n23 2 0.182872 0.542934 -0.037727 11.00000 -1.50000
Rl I P
8 o021 3 0.620706 0.702513 0.029751 11.00000 0.02540 0.03508 =
33 0.03220 0.00416 0.01384 0.00252

§% 147

]221 2 0.653341 0.625261 0.071511  11.00000 -1.50000
% o

43— 012 3  0.747321 0.502058 0.228826 11.00000 0.02315  0.03275 =

44 0.03204 0.00103  0.00962 0.00051

45 | BPI% 147

46| m12 2  0.825831 0.559782 0.264977 11.00000 -1.50000

7| AFIZ o

48 024 3 -0.088909 0.840436 -0.021863  11.00000  0.01720  0.03937 = ~

Infornation Window & X

[ERROR in line 32: Atom label too long dfdff! ]

B3 ShelXlek {4 H X A(E B & O 7 H B H) B R H

2.2 H3hwAKIIE

ShelXIe# 1 7] LAXS i AR 45 i AN FR B e Al an 4, Han & 7 XS5 A WA RG a4k
lo MR PR INIER G, &3 LT EFSHELXH [fJautomatic labeling#, 1% £E5%FERESIE
AR IR T AT i 44 o DA AR TT 300 N7 A AR PR B e b R 7 B0 22 (R 5 Ry AT i 44 AR DT
PRI 2y 0 A R B EE 1 — AN 23 v BOAS INBR il w4, 5UmT LRR ) B A AH R AR EE 1y B 24 b A4 Dy [T %
SER HA X R IC & A 2 A M R ECAR IS, AR W ZERX S i A AT A PR ) (B G B 55, RS —
BRI ar  RIRT o B dn, PRI B A A (R G AR HhoAH 48 R - BN IR BRAH 4%, i 4-same_ligand
C1> O1RI A4 BT A ligand ¥k Jk v 1) T s B i) Ay 3 AL 1 B R B A o B4 Olex 255 HA B A #8AS B 4%
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B fir 4 D Be .
2.3 TREHKRE

K> TP G5k v] o3 1 B BBl BE kAT “ L 3hfi#tT” - DSR (Disordered Structure Refinement)
T LA FR ) — Al e g 15 FIRE R, ShelXleX FADSRI AT MLALIGH 1 “DSR GUI” ([K4)it
ITRF RS . ZIE AW TR R B—, BTQUFKR, MM E: £, 41 B4l
A=4E3); =, 57 FEARQIE T XA Tk HE = MAILL MR I, MICF0FilifT 17k E
Wiamsa, LTS THALT BT, BEWSEH L

i® DSR GUI — u] X
Fragment Name
Toluene, C7H8
Tosylate anion, CH3C6H4S03-
4-Nitrobenzaldehyde, C7HSNO3
1,2-Dimethoxyethane, coordinated to Na, C4H 1!
Perfluoroadamantol, C1001F15

Acetone, C3H60

TRYPTOPHAN
Search:  to @ shov fitted target overlay @ labels on target overlay

REM DSR PUT TOLUENE WITH PLEASE SELECT 3 FRAGMENT ATOMS! ON PLEASE SELECT 3 TARGET
ATOMS/Q-PEAKS! OCC 11 RESI TOL

@ Use a Residue

A Fit Fragment!
0 PART O Invert Coordinates TOL Residue Class -

1 Free Variable OExternal Restraints 4 residue number vill be | Export Fragment
O Caleulate DFIX chosen automatically.
alculate =
1 Occupancy tieE e T Edit Fragment
ORigid Group (no restraints)
OReplace Target Restore last .res

K4 DSREFHTIHLIEE O: DSR GUI

DL UL FRTE T (0 RS B, BSOS B KBk A L7 25 PO A Bl — N 35 T X R o
TR, Hh, Q1-Q54rHIN6.75. 4.86+ 3.92. 3.75. 2.75e¢:A3 (1 A=0.1nm), XFFRH AL H
QAL . M ShelXle F2E HiTools N fRIDSR plugin, 3% A H4EHEAl+DIE ADSR GUI 131 (I
Klda), fESearch i N F A EFH A, R BV THR. FHRARIEF 3N AL M 5T (51
THEFNRZACL. C2RCT), HHAECHIEIERFQ2. Q1. QIA K ARIEEIEFAE), XA IS 2
FHUCTC QU o 4n VT FCA7AE vl @, AT 5t B2 o (1 S 7 AT R o SR HEAT P A I B AR &k
H: DSR GUIHPART#iA—1, Free Variablefii A1, Occupancyfii N0.5, #FFReplace Target, /i /o
i Fit Fragment, 13 2] —~7 G Rl a5 2 10 B K 57 (K6).

B5 BRI A I DSRIF B (Q#grow LA 5 2 IUNFR 14 75 7 1) LK)
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M 18 SADI TOL C2 C3 C3 C4 C4 C5C5C6 C6 C7 C7 C2
19 SADI TOL 0.04 C2 C6 C2 C4 C7 C5 C3 C7 C4 C6 C3 C5
20 SADI TOL 0.02 C1 C2
21 SADI TOL 0.04 C1 C7 C1 C3
22 FLAT TOL C1 > C7
23 SIMU TOL C1 > C7
24 RIGU TOL C1 > C7
25 SAME TOL C1 > C7
26 SIMU 0.04 0.08 1

Ee6 (a) HESTFHEEEMAQIE; (b) DSR GUIE NHINMR Kl dr4

24 TRy EING

ShelX1e L FF DI RS J&, TERRBL VR (15 B T 0T AR IDAE ] 55 0 4R 22 AH DG IR /7, X
(Brukerhi A0) 1. WINGX U, XSEED P1. Olex2 1%, PLATON [l XPREP (Brukeriz#{) 14
DIAMOND 310 SHELXT "®), SHELXS ['7), SHELXD U8, ORTEP 3 [l SIR 2014 29, cCDC 21,
Mercury 221, FinalCif 5. PARINXT (SHELXTHI ML AR, BrukerfiA) 1, s ShelXled: T H A%
H Y Extra (1), REFEFEE KL EAME, RERERRETHmM, HETMG, 7EShelXleHd
A DAE AT TR I B, Ad A w7 (8 .

3 HMHEFARERFEM

ShelXle i I Z AL, HA 12 Mb (Olex2 4425 Mb). [ T & FHFE AN, HAEa 1) KA Th RE L
AH 2470 . ShelX1efE Al F i B2 A A GE E Shis e & FIFE 7, 48 & 2 P8 k542 10 75 b AT W B A0 .
BRI, P HIRSAE RUCR 5 A0 FH 3 B AR AR R BT B A ZKSP 28 DDA G

A2 a4 e F & Shel Xle mAE B R R e ? &5k, AT/ RE IS, AR &6
FR, VBRI A0, Al A A 2T 5 0 AR R 2 TR BRI, B A A 2R
VAU R PTIS B B 1. RSN DL At al, AR R ETE, HARTH AR, it
o deAh, FEERRBIE A B TR, B T, 8RR RIS R R
JE AR AR AR IR I (WA AR, 3 R MR ECAL U, XAE TANEMZ I BT, LAUEE
WERE,  NLAE 7 M B i et b 85 Gt PG S LA RAE S B3 AT AW X T T R AR & 1 1)
R AR ) B BAR AT, AR TR — Rl Rt iy & SR UL . A IR TR EEN R AR AT IR £k
fif U 1) IR R

BWt: RABruker AXSSCDE G N AMFRKKX AL EAXBEERLR TR THERREN. RMRFAFH” 55X
REERLL THAN .

Z % X M
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