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HREE

I5H ERY—IL
ERERER CIFEMercury

VoidDFEER (R BREEMALLN) Mercury (Void)
PFOAAN)—(HEEIERE, AEF)NZLEH. | Mogul geometry check

HHEEFEREIL. Mercury (Colour by distance)
H-Bond Stats [CC ClEHBE] ConQuestIZ& 5 iEREE, AE
KFREE DI (EERECAE) Python AP
CSDDT—RIZ&BKFEEN LD HT H-Bond Propensity Analysis
DFEHREERTYTOLDSH Full Interaction Maps

KDY DK R AR Hydrate Analyser

Y AENT-BIED IR R AEER Solvate Analyser

EHRITIESR 0.8&p. 14D

Mogul
OK :AE/MEERMNz<3T, hlhAL—HiRM.
AR CAE/MEERNMN>3T, BETHSRCNAHNIEHRE
Colour by contact. HE{E A% ZRIICEEBE THEER. 58 (3] vdw dist -1A),
thfE (R, vdw dist - 0.5A), & (&, vdw dist) TR
oKk : tHEfEAN’E~FDIZE.
AR MHEERILFEDSEE.
H-Bond Stats (CSD Python APITDEHIEENNHE)
ConQuest CIKEMEE DI OAEZTAN, -1.96<2<1.96NIHEZEE LT S.
LS DIGE, EHEET S,
H-Bond Propensity
OK 3o i-#ERDIEEIEE (dominate), propensity&coordination TGS .
FEEBIOHAHE HE Dipropensity&Ecoordination TS S .
Full Interaction Maps
OK :Donor, AcceptorMBFE L, map LIZHDIES.
i¥% : Donor, AcceptorMHEFHY, maphsIETFATULNS.



Sample 1:VUSDIX
(1] B FDOHE

01
S1

VUSDIX

. Disorder: % U
o IEXIFREAL & ZZfEEF: 1 molecule in the ASU, P 2,/c
. * 2 ') T 4 —: No chiral centres

. Donor & Acceptor: 2 Donors (N1, N3) and 4 Acceptors (N2, N4, O1, S1)

CSD-Dizcovery  GSD Python APL  Help

IX‘ Dispiay %”JJW Show Labels for |Stereocentres Llwnh IP.tom Label LI
/ Packing
\ & Asymmetric Unit
N / [ Auto centre

\ Resst c5 C2

N \

[V—ILDiEEhix]
Mercury—>Display—>Voids...
> BEELAEVESGHdE/NEH(0.3)IEFET S

x

[2] Void DFEER

- Void%: L

Find any empty spaces {voids) in crystal unit cells that are bie

ind any s) i
enoLieh to hold a spherical “probe” of the given radus
V U S D | X Decrease the Probe Radius to find smaller spaces. Decrease
the Grid Spacing to create smoother surfaces. To sez voids in
mare than one unit czll use the Packing/Slicing dialoe to
turn on packing and increase the ranges along a, b and .

= Sh
Probe Radius 12 A
Apprax. Grid Spacine [o3 & <
> Caleulate using e [Gontact Surface =]

[~ Display Options

Outside Golour: | o ——————J[ 1
nside Golour: _mm | ————————— J["1

~ Results

K of unit cell volume
At

Defaults | ot [ ey | canesl

WValume




[3] MogUI_C“\T}I\U o)ﬁﬁnu

HER #HeA riha, RICHEZLD EXNTSLDD
NnTWbESE

Mogul search — Bond angle - C7 G2 C1
20 Walue in guery: 1300087
16
w 12
E
et
o
i
5
4
\
o H _ .
125 1275 130 1325 133 1375 140
Bond anol

e #5542 unusual bond lengths (2D &% z-score < 3),
J & : 2 unusual bond angles (12I[&z-score > 3)
e  RLMtA:Alltorsions usual

¢ IR:Allrings usual EINIYvoEBE, ERRTS LA
RTEND.

[(V—ILDiEENE]
Mercury—>CSD-System z-score

—>Mogul Geometry Check... B Mocul EESUEEEE =1olxd
Show / hide : Columng 'I Fragments... | I Deselect all fragmentsl I Expart.. | |
ol
Fragment Types Help [ Double click to view result in Mogul ¢
’77 Bord Length I Valence Angle I Torsion Angle I Ring Tvpe | Molecule | Fragment |Classification 4 I MNo. of hits IQuery value I Mea’ |Std. dev. I | z-zcare | | ;I
CRGIRCTT Mot unusual kenough hits) 365 122 0575
—Search Filter Options - C22G18 N4 Mot unususl (enough hits) TG 1466 0.390 [
’ - ClIM4CIE Mot unususl ienough hits) 736 1278 0658 !
 fuvailas = ilter - G20 G19 NY Mot unusual (enoueh hits) 10515 1638 0.987
- GGG Mot unusual (enough hits) 10466 1843 0.120 !
[ Refactor  [<= 50% = - CNCRGIE Mat unusus| tenough hits) 3143 1381 0.651 I
croacl Unusual (enoueh hits) 1 1726 3.425 !
I~ Exclude [Solvents L2 - C G2l G2 Unusual (enaugh hits) 20000 1334 2 065 :
El-torsion
™ Heaviest Element |1 2 B WUSDIX .
D ekl e . ChOISTEE Mot il orocen ni) 315 ~ba1o0 |
i - - ot unusual (enough hits, -fig.
o BRI lmmemcmie b
lot unuzual tenoueh hits, -
e e QIGI$CICH Mot unusuo] enoueh ity 721, 2725 =
4 »

—Search Mode

" Only find fragments that match exactly JL.J“}L/UT Vi \;0)1% 75\ tx f\ga_/_\ fJ\ ’091‘*1:7"

=" Find similar frasments if number of exact matches is less than é %)

Bonds: 15 fAneles IT Torsions |T Rines IT ~01-} l\ I) %ﬁo i;jA

Customise fragment classification . | ‘

Help Close | 4




(4] KF=HEEEEREDHESR

BEHTEAT

N1
VUSDIX

FolXLFReE

. N1 501IC1DICKERES .

(V—ILDiEEE]

Mercury—>Display—>Colours—Contacts
—>Colour by distance

O -vdw dist - 1.0
@ - vdw dist-0.5
@ - vdw dist

e MHEEARE,F-oFVWRZEZFDIEE .

#Contact Colours x|

—Gontact Golours
" By expanded/hanging
" Colour

=elect colour: IE

* Colour by distance

shart: mid: lone:
NN
— fApply to:
All Gontacts |

Expanded Contacts |

Hangine Contacts |

Gloze |

[5] KFRHEEEEF—T

. CONTIE , 1EKEFEL TS .

. N1/H'01(Cdonoré U THEIRf .

[V—ILDiEEiE]

Mercury—>»Calculate->Graph set

Hydrogen bond graph sets

Graph Sets

F X

descriptor

[ I level

| period

R2,2020) »ara
R2,2030) »b3b
G2,2012) »axh
G2,228) rath
G44037) Farblath

1

1
2
2
2

P RS — —

R: Ring, C: Chain, B4 > T A, DO HEE
Graph set: KRIEE DX ERMIZTTELEDT-.
M. C. Etter, Acc. Chem. Res., 23, 120, 1990



[6] KFHEE DIERZ=HERE

CSDDT—ARIZKBKFEE

FELAIZONTIEfTHRESER.

VUSDIX

H-Bond Propensity Chart

EMBD D HT :CCDCESTIEDY—IL.

[YV—ILDEEENE]
Mercury—>CSD-Materials—>Polymorph Assessment
->Hydrogen Bond Propensities... CHBPZXCEN T 5,

0.0 01 02 0.3 0.4 05

IKRMEEEBRT HHE >

Mean H-Bond Propensity

— Propensity ecores

Hydrogen-bond propensities for VUSDIX calculated using
"loeit_mode 1"

Danar I Acceptor I ropenswtl VUSDLY =

07 0.8 09 10
1 1 1 1

INTER-molecular

0.0 1 1 1 1 1

05—
0.6 =
07 4

08 @

0.9 -

< U FFEOND
IMean H-Bond Co-ordination

1.0 4

Optimal &, &l score
04— QEU ETI&&IEIL,\E,]

M1 of pyrazoline_1 N4 of ar_N_2?

M1 of pyrazoline_1 N2 of pyrazoline_1 0.41

N3 of 01 of
amide_carbony| amide_carbany|

N3 of
amide_carbony|

Nt of e line 1 510 . nna hd
| 3
Left-clicking table items visualizes H-
Atom Highlighting |

N2 of pyrazaline_1 0.24

bond eroups/contacts and interacts
with chart

—Go-ordination scores

(To refresh table: left-click chart point)

Min. donor co-ordination P(r) value

aom@/m [ =0 [ =1 | =2

ppefeelenn gy wes oom

| ijg{ic_am‘de (0022 0966 0012

B poteyclientn p5og ndg 0000

|otarn oz o701 0o

i acvclic_amide {a) 0224 b.750 0026
................... s e o thige 0955 0035 0000
................... i

Min. acceptor co—ordination P(n) value

a™N [ Reset

Highlight by table cell selection:

’75' Off " Highlight

£ Show Only

e COERBEDKRES

o

N Z—2[F , most optimal .



(7] FRIMEER<YTNoD S

VUSDIX

[V—ILDiEENE]
Mercury—->CSD-Materials
—Full Interaction Maps...
- Calculate Maps

Galculate Maps | Glear Meps & Hotspots | _Load Maps

010}
it B

KFRIEEE

=2

N1DKFFEE

& it B

N1 6 DKREET ) 7 ZilE .




Sample 1:VUSDIX

F=EH

EH ¥ E

ERBERER DisorderZzLL

Void DFEER Void%iL

DFOF AN — (SR, AEF)HAZE,. | AEN1DONEY—REITELA
EXEXN

HEEFEREL. FIEFZDEEE.

KEEESDRETNIE FEEE A E) 4E, R

CSDDT—ARIZKBKFHEENSD T HETAICIXRIRERL

SFEHEEERATYTILDSHT Z5

KA DIK R FEER EARkR

Y AENT-BEDIK R AEER EARED

CHIEERTI DT, #HEICDEFEL T/E, CTHE THE> TS,



Sample 2: S5 S

[1] B FDOHEE

THAVUSDIX01

Disorder: % UL
ASU & ZE[E1&f: IEFRBENMIC2 0F, P-1
Chirality: ¥ 2 V% L

2 Donor (N1, N3)/(N5, N7) & 4 Acceptor (N2, N4, 01, S1)/(N6, N8, 02,52)

[2] Void DFEEE

view: b ~ a b c gk bk ok

x= xt oy oyt ozm ozt x990 x40

'é Voids X

Find any empty spacss (voids) in crystal unit oslls that ars big
enough to hold a spherical “probe” of the given radius. Decrease
the Probe Radius to find smaller spaces. Decrease the Grid
Spacing to create smoother surfacss. To see voids in more than
one unit cell, use the Packing/Slicing dialog to tum on packing
and increase the ranges alonga, band ¢

Display Options
Outside Colour:

Inside Colour. | ==

o — Show
[ v~ /——(‘
‘ P Probe Radius A
//, 7 A - A
as ¥ » Y
v } /, < y/ Calculate using the Contact Surface =

I
LN

Results
L % of unit call velume
Wolume FE| A0
Options
ort Contact < (sum of vdW radii) Contacts... Show hydreg Defaults Ay Gl
Bond Default definition Mmoo Show cell &

e Voiddh "
e 35.35A3(1.8% of unit cell volume)

Ref : K19 F(F , #918-20 A3




[3)] Mogul TOF AR)—DHERR

VUSDIX01

Molecule A: Bond length C1-N2

alue in query 1 312

1

1 4208

143 144 145

Molecule B: Bond length C24-C23

|
; T I

Molecule A: Bond Angle C7-C2-C1

Value in query 138510

|

- I_I_ﬂ e

1325

1375 140

* Bond length: Molecule A: 3 unusual (enough hits) histogram (C1-N2, C6-C5, C2-C3)

Molecule B: 1 unusual (enough hits) histogram (C24-C23)

Molecule B: All angles are usual.

* Torsion and Rings: Molecule A & B are all usual.

Bond Angle: Molecule A: 2 unusual (enough hits) histogram (C2-C1-N2, C7-C2-C1)



(4] KF=HEEEEREDHESR

VUSDIX01

L'\N1 N2

The Molecule forms 2 hydrogen bond interactions:

o N1 donates once to O1: long H-B interaction (blue-ish)

o N3 donates once to N4: long H-B interaction (blue-ish)

HEEANBULENSIZ LK, H2EVLVHBRYNT—IDFER SN
HAEMLLNFEE A,

[5] KFRESEETFT—T

Hydrogen bond graph sets

Graph Sets nI

descripto? level period # molecules
R2,2(20) >a>a 1 1
R2,2(30) >b>b 1
R2,2(20) >c>c 1
R2,2(30) >d>d 1

2

2

n

C2,2(12) >a>b
€2,2(25) >a<b
C4,4(37) >a>b<a<h 2
C2,2(12) >c>d 2
€2,2(25) >c<d 2
C4,4(37) »c>d<c<d 2

FN N N N N
VW oW wowm NN

< >

Options =

The Molecule forms 1 hydrogen bond interactions:

N1 donates once to O1

B 5110%E D Graph sets observed.

11



[6] KFHEE DIERZ=HERE

~ Propensity scor

0.3 0.4 Hydrogen-bond propensities for VUSDIND1 caleulated using 'logit_model_1'

Doner | Acceptor | Fropensity | wuUsDLA01 \j

INTER-molecular

050

N1 of pyrazaline_1 am\de _carbonyl

N5 of pyrazaline_1 050

am\de _carbany|

N1 of pyrazaline_1 M4 of ar M2 04

g M1 ot nvraznline 1 MNE ntar M2 nas hd
B | | :
= Left-clicking table items visualizes H-
& _ bond groups/contacts and interacts #tom Highlighting
& o7 with chart
=
c% - Go-ordination scor
T (To refresh table: left-click chart paint)
o
3 drom (D/A) | =0 [ =1 [ =2 -
=

||fgetereten gy 0s0s s

e

2 MR e D02 D9EE 0o1e

o g [fReferslerm g ogie aogs
0.8 - 1=
. N7 of

|4 |l amide (g 003 0973 o

5 [fgoferelonin gsps pass o

§ [Meofarn(s) 0212 0665 002

7 |Meleelenm g5 oam aom =

IKFRFEEHRANELD=6,
Co-ordinationMAAHEHEH
VUSDIXEE7 5.

e All donors behaving optimally.

e Coordination& U TI& , Optimal

—%E‘m@f Ty,
=1, EELTWWOMELH DD T,
%ﬁzh%of%zﬁh\um\.

12



(7] FRMBEER<YTHoD S

N1..01, N5..02(LiE 2.
O1.N1E@RBHET . 02.N5IFDLT TS,

CCTCIIKFFEELMRRLTOWELAN., tHDEEER P/ T T HTHEZEIZELY,
KD FOBESFEIMYAATINSIG S . Hydrate Analyser{2Solvate Analyser AMEFITY,

13



Sample 2:VUSDIX01

CSD 2019{# FH + L

1HH FIFE
ERERER DisorderZzL
Void DR KE%VoidhdY (K7D F125)
DFOFAN)— (S, AEF)ARLE,. | FEEEEH EEe/AEIC

HE TN EHY

tHE{ERIERTEI. BMUOVEE/ERZEOLNT
KFRFEEDHETLIE FEREPCAE) 5E, RE
CSDDT—RIZLBKEHEEIODHT WEtRIICIZREIREAL
DFEHREERTYTHSDRHT
KINY DK R FEER Bkl
IYAENT-BEDIK R FER EA=kcl

CHIEERTI DT, #HEICDEFEL T/E, CTHE THE> TS,



