F—E FHBTELRIRE

. XPREP f-#riafy

TEHan X AT G & B R R Al 8 B 2 E s, REHS 3 A)‘CFF
* . _lsy % . raw Fll . pdp, NFHX 3 ANSCHBURT AT R AT THE. Hed . _
A f I E B TS S T IRE B &6 CIF 3U4, x . raw #1 % . pdp )’C#FFH%F
LEXGFRMT . AL DL samplel BR800 A AT R .

(D A 1. 1.1 fros, MGt &0 LAY Shelxtl #2F B iR — &S Project — S
New T ,

E‘hlll? ogram and Project Manager
P XWAT XPRO XCIF XPS Edit HNelp

E1.1.1

(2) FEanA 1. 1. 2 Fros it il A b, S sk a Frds Ab 83 samplel %4 S04
e —~Hdifik b prig b, & . raw SUHF>TEFT K ¢ b A TAEZFRCAREERE
ZHNT ) TAEBFRER) S dHik d Freg b “FTHF 150 ,

(3) @ 1. 1. 3 fiow , ki i 3k a Fr 8 4b i XPREP, 217 XPREP F#&F. B %
EE G B LE A 12, 34 1. 1. 4) A AT L) B0 TR AR 4

(4) i 1. 1.5 fras, BRA— B¢ Pl 4, B2 s [E s . CFOM H—/NF
10, CFOM {E/NF 5 (973 (A1 B8 5 Ll {5 . IR P ik B, [l 4,

(5) W 1. 1. 6 fiR , —H Bl E BT ATEM S Fim (R «. pdp XHEA T
EEE XAl L2 M%) i ATCE M S MnOCNHGEE/H S X 43 KNG , 7756
AIARHZER) .




2 P X SR AT S A R T

Open a New Project

Locats 2 Pl soshor Rbe s o bisocils vith theiew project. - 8.

EHBED: [ ), sarXg! = -

R R I - [ =] Ao

4201312074 _Om. pdp 2013/12/7 ... P4P X% 113
MZOB!ZDT&_DM.:W 201302 . Materisls | .. 1. 838
C
\_‘
d

o .l

S{ﬁ:&_(’r) I* pdp, *. hkl, and * raw files :j

Bi1.1.2

E]Shelxtl Program and Pro_)ect lanager
Project XPREF XS XM XSHELL XL XP XWAT XPRO XCIF XPS Edit Help

Project name: a

Project path: C:\Users\AdministratoriDesktop\sample1120131207a_0m.*
E1.13

*% Data multiplied by 0.1000 to bring onto reasonable scale *¥

7315 Reflections read from file 20131207a_ Om.raw

Mean {I/sigma) = 12.34 -
‘-—-‘\‘ié%%th

Lattice exceptions: P A B Cc I F Obv Rev All

N (total) =

N {(int>3sigma)
Mean intensity
Mean int/sigma

0 3657 3661 3666 3660 5492 4884 4887 731
0 1312 1387 911 0 1805 1836 1843 270
0 191.8 203.9 57.6 0.8 151.1 201.5 204.7 199.
0 12.1 13.0 5.5 0.4 10.2 12.6 12.9 12

0.
0.
Select option [I]: [

E1.1.4



B SRR R 3

Mean |E*E-1] = 0.885 [expected .968 centrosym and .736 non-centrosym]

Systematic absence exceptions:

61/65 62=31 63 -c- --C
N 13 0 13 416 234
N I>3s 0 0 0 1 163
<I> 0.4 0.0 0.4 0.7 265.9
<I/s> 9.3 0.0 0.3 0.4 22.9 /

Identicgal indices and Friedel opposites combined before calculating R(sym)

Option § Space Group No. Type BAxes CSD R(sym) N(eq) Syst. Abs. CFOoM
[A] R3c #161  non-cen 1 80 0.033 1435 0.4 / 22.9 3.91
[B] R-3c $167 centro 5 1 61 0.033 1435 0.4 / 22.9 2.74

Select option [B]: l

E1.1.5

[N XPREP ¥Yer 6.10 ¥95/98/NT/2000 Copyright Bruker—AXS 2000

“Current formula is: ?

Enter formula; numbers follow elements or brackets, 2nd character of element
name must be lower case, may include: Me, Et, Pp, Bu, Ph, or Cp:

i

E1.1.6

(6) 40P 1. 1.7 7R — B I T AR SO 2 T, 0 T (A

[D] Read, modify or merge DATASETS [C] Define unit-cell CONTENIS
[P] Contour PATTERSON sections [F] Set up shelxtl FILES

[H] Search for HIGHER metric symmetry [R] RECIPROCAL space displays
[S] Determine or input SPACE GROUP [{U] UNIT-CELL transformations
[A] Apply ABSORPTION corrections [T] Change TOLERANCES

[L] Reset LATTICE type of original cell [Q] QUIT program

Select option [F}:

Output file name (without extension) []: * Aprm——

E1.1.7

(7) fnE 1. 1. 8 Fiw, [ ZE B A T hkl U —4i A“y” GBr it XPREP



4 B XA ST A5 A

BIAKy”, T EHERE) — [% — [4, 5558 XPREP 217, KH i .

TITL a in R-3c

CELL 0.71073 8.3368 8.3368 22.9022 90.000 90.000 120.000

ZERR 21.00 0.0005 0.0005 0.0019 0.000 0.000 0.000

LATT 3

SYMM -Y, X-Y, Z

SYMM -X+Y, -X, Z

SYMM Y, X, 0.5-Z

SYMM X-Y, -Y, 0.5-Z

SYMM -X, -X+Y, 0.5-Z

SFAC C O MN |
DUNIT 21 21 21 /
TEMP 23.000

TREF

HKLF 4

END

Do you wish to {over)write the intensity data file a.hkl ? [N]: I
E1.1.8

(8) WA 1. 1. 9 /R, @b SO 36 BT A AR a. hkl.a. ins.a. pcf Fl a. prp 4 4~3C
. ZJEiafT XS FEF.

. 3] 201312074 _Onm. 1s
i /
- |#] 201312074 _Om. pdp
4] 20131207 _Om. prp
425 201312074_Om. raw
ES ! \

) o 05—
Lj‘&pcf Ap—

Eﬁa¢wp‘-—

SUPURS

E1.1.9

HE.

@ BT *. _ls,, x. raw fl % . pdp 3 N34, it UM F R IE B 45 H T
* . hkl e, ATLAA . hkl F1 % . pdp BIAS SCA4- B4 T AT .

@ WREA * . pdp XM, ATLAF-hi A fb M S8, 508 76 30K B Al B S8
HVE— 1 3R 2 1T Fr @ 1 = . pdp U5



B-E SR EADR

. XS FiEreir—8 R

‘%4 XPREP #1725 ,i&21T XS,
(D A 1. 2.1 7, A1k Project — iy New 3%£301,

Ei1.2.1

(2) Wi 1. 2. 2 B e i R bR #T Sk a s AR AT SO e— B i

sk b fFFs b, ¥k XPREP i& 174 [ a. hkl SCH—>T7E & 3k ¢ r¥s ab i A THEL R

(RRERC LB TAEZRER, AR A “aa”) — fdifiik d Prigdb e “TH+”

BT,

T

. Materials ...

|#20131207s_Om. pdp
824201312074 _Onm. raw

1‘1‘:‘ S PN ,\",‘y e

. MHSEIM): [+.p4p, *. Bk, and *.rew files

Project path: IC: \Users\Administrator\Desktop\sample1ia.”

E1.2.2



6 B X SR AT ST A R A A

(3) @A 1. 2. 3. 1. 2. 4 fii7s B XS, 517 XS FREF . X R JRugm [HTE 0. 1

IR . Re {HAE 0. 5 LU R I, G5 R T th SR B A B LK .

[N Shelxtl rogrsn andrl’ject lagr
Project XPREP XS |XM XYSHELL XL XP XWAT XPRO XCIF XPS Edit Help

Project name: aa

Project path: C:\Users\Administrator\Desktop\samplelia.*

E1.2.3
Read instructions and process reflection data ¥ T—
Data: 338 unique. 321 ohserved R{int)> = 0.08533 Rd(sigma) = 0.6215
Systematic absence violations: 1 Bad egquivalents: 14

ESEL Emin 1.2080 Emax 5.008 Dell 8.885 renorm 8.700 axis @
OMIT s 4.00 2theta(limn> 180.8

INIT nn 8 nf 16 s+ ©.800 s—- 0.2080 wr 0.2060

PHAN steps 18 cool B.980 Boltz ©.400 ns LI mtpr 48 mngr 18

TREF np 256. nE 5?7 kapscal 0.908 ntan 2 wn —0.950
FMAP code 8
PLAN npeaks = dell 8.500 del2 1.5688

MORE verbosity 1
TIME ¢t 9999999.

56 Reflections and 674. unique TPR for phase annealing

56 Phases refined using 675. unique TPR

56 Reflections and 675. unigue TPR for R{alphad

14 Unique negative guartets found. 14 used for phase refinement
14 Unique NQR employed in phase annealing
128 Parallel refinements, highest memory = 935 7 18227

Try Ralpha Ngual Sigma—1 M<{abs> CFOM Seminvariants
1335249. 8.884 -8.978 0.577 0.976 0.084% +++++ +r+it +4E+
Freq: 8 @ 9 9 43 P 0 91 0016 28 80 7?7906 07000000006066 .~ 128
1198185. 0.084 -8.9780 B.577 0.976 0.084 +++++ 4144+ +re+
Freq: B B 0 0 1600 8 8 8 1 @ B 27 52 0P 1508015080080 000/ 256

256. Phase sets refined — best is code 1335249. with CFOM = 0.8835
Fourier andxﬁégksearch
RE = 8.408 for 4 atoms and 118 E-values
Fourier and peaksearch

RE = 8.369 for 7 atoms and 118 E-values
Fourier and peaksearch

B 1.2.4

(4) Rid R R, JFkiaft XL FRF.




BT GRS EA L 7

=. XL T-#pisir—&ilhiiE

BHE XS 125,847 XL #7 R FHA . MR

(D i 1.3, 1 fiR, sy XSHELL. TR RS, REC LB AERBIE T
Mn, it Q18 C,Q2 K O, i AX P4 Q I, Q W45 /)N, BnT Ay B9
¥ Q WS S OK L BT RESN I, TE LS IR TR

File Edit Refine Select Atoms View Preferences Labels Render . Help

Q7

a3 Q2 Mn1

E1.3.1

(2) Wk 1. 3. 2 iR S ssh E Q2 L, 2D N+ ehnnt 5% F S #E, gt
Q2,

Mn1

E1.3.2



8 B X ST S R i A

(3) WK 1. 3. 3 s, A Labels— il Group Lables. .. .

Turn Selected Atom Labels Dff
Turn Selected Atom Labels On

Qs Find Duplicate Labels

H1.3.3

(4 i 1. 3. 4 Fs e I R A EL SR O, ik # HARU R, il
IEPIE $ut: 2 PNk
JEF LA 4 » ARTELRE .

E1.3.4

(5) i 1. 3.5 fis, 7E#T 3k a Frig b AR IR SRS (BRAH DJE . A fERT K b



T AITREA LR 9

Prfg 4ty OK, Q2 BIgiHE AN Ol

B 1.3.5

(6) WA 1. 3. 6 Fras, HAFE 208 QL #5104 C1,

E1.3.6

(7) i 1. 3. 7. @ 1. 3. 8 firs, Ak Edit—>Kill all Q-Peaks, il HAth 236 Q 1%,

!ﬂ______‘_._’_‘]___a—‘

1.3.8



10 B X BT S A R i b

(8) M 1.3. 9 iR, siili File—Save, {73044, R Ja midi & LAY X, KM

A

FH

File Edit Refine Select Atoms View  Preferences Lebels Render.

Save As. ..
Save All. ..

#1.3.9

(9 WA 1.3.10. 1. 3. 11 fr7~, [B1 3] Shelxtl F 5F16, 3£ £ Edit—>Copy. res—
. ins, gy XL # 75— E .

[N Shelxtl Program and Project Manager

Project XPREP XS XM XSHELL XL XP XWAT XPRO XCIF XPS | Edit Help
Edit
Edit .
Edit a4
Edit . cif
Edit .
Edit .

Project name: aa

lella.*

B 1.3.10
wR2 = ©.44380 before cycle 3 for 338 data and 8 / 8 parameters
GooF = 8§ = 4.213; Restrained GooF = 4.213 for B restraints
Mean shift/esd = 8.387 Maximum = -0.754 for z 01 at 12:19:18
Max. shift = 8.888 A for C1 Max. dU =-8.881 for Mni
wR2 = 0.4437 hefore cycle 4 for 338 data and 8 Z 8 parameters
GooF = § = 4.258; Restrained GooF = 4.258 for @ restraints
Mean shiftsesd = A.116 Maximum = -8.286 for z 01 at 12:19:18
Max. shift = 8.882 A for C1 Max. dU = 8.888 for C1
wR2 = 0.4438 before cycle 5 for 338 data and a 8 parameters
GooF = § = 4.261; Restrained GooF = 4.261 for B restraints
Ri = 8.1513 for 318 Fo > 4sig(Fo) and 0.1543 for all 338 data
wR2 = ©.4438, GooF = 8§ = 4.261, Restrained GooF = 4.261 for all data
RiL = 8.1542 for 338 unigque reflections after merging for Fourier

Highest peak 6.38 at 0.6667 9.3333 ©8.8385 [ 3.40 A from 01 1]
Deepest hole -8.93 at 08.8433 ©8.1944 ©9.8533 [ B.58 A from 01 ]

B B e b L

+ a finished at 12:19:18 Total elapsed time: B.1 secs +
R e e S S S R R R e R R R b ok

E1.3.11

(10) tniE 1.3. 12, & 1. 3. 13 fra~, S XSHELL, T XSHELL % . #%& 8 -



B ST EALE 11

RIFEFRIAT 2 H R ER QL #8IA8 C2.Q2 #5I8 N1,

Q4

4
\
Mnt

A 1.3.12

C1

~.Mn1

E1.3.13

(1) I 1. 3. 14 Fis HKOetn B sl = Q3 b, A HA N +Ftbrnt, # T K 8,
MR Q3. FIRIRETTIAMIER Q4 FFHAb Q i,



12 B X AT ST AN H A A

C1

N1

Mn1
B 1.3.14

(12) g7 File>Save, fRFF XM R G i L AKX, A A, [F%] Shelxtl
F 5|, %# Edit—>Copy . res—. ins, iy XL #EAT50 _UHEE .

Z JaMiBR 438 Q i, s5 i File—Save, f£ 7 )5 X4 XSHELL, #£# Edit—Copy.
res—. ins, S 7 XL #1758 =&, AR 4B F % B (Highest peak, Deepest
hole) B & 7€ 1 fiik (B 1. 3. 15) , ARAKHIE AR FE LA 2, Al #1745 74
.

Mean shiftsesd = B8.591 Maximum = -2.318 for x N1 at 15:82:13
Max. shift = 8.854 A for N1 Max. dU = 8.814 for N1

wR2 = ©.2485 hefore cycle 4 for 338 data and 12 7 12 parameters
GooF = 8 = 1.3123 Restrained GooF = 1.112 for B restraints
Mean shift/esd = 8.395 Maximum = 1.568 for Ul1l N1 at 15:082:13
Max. shift = 8.838 A for N1 Max. dU = 8.611 for N1

wR2 = 0.2376 before cycle 5 for 338 data and 8/ 12 parameters
GooF = § = 1.896; Restrained GooF = 1.896 for B restraints
R1 = 8.8772 for 318 Fo > 4sig(Fo> and @.8794 for all 338 data

wR2 = B.2376. GooF = 8§ = 1.896. Restrained GooF = 1.896 for all data
Ri = ©8.8793 for 338 unique reflections after merging for Fourier

Highest peak  ©.98 at ©.2487 ©.9824 ©.8364 [ ©.54 A from 01 1
Deepest hole -1.65 at ©.6667 ©.3333 ©.9833 [ ©.82 A from N1 1

k..

B 1.3.15

(13) diii XSHELL,$T7 XSHELL %, Mg 43 Q Ik, &3 File>Save, (£17
Ja X% XSHELL, [R1%] Shelxtl F 5, & Edit =~Copy . res—. ins (A 1. 3. 16),
s BARER a. ins XX, 7F Shelxtl FR71m F ., S Edit—>%$¢ Edit. ins, T
INS (K 1.3.17) .,

(14) £ INS U4 B, UNIT 4789 F Hi % A “anis” (B 1. 3. 18) , {RFF J& KM ¥,



A 13

Project name: aa

Project path: C:\Users\Administrator\Desktop\samplelia.*

1.3.16

[N Shelxtl Program and Project Manager

Edit b
Project name: aa Edit .res
Project path: C:\Users\Administrator\Desktop\samplelia.* ThL 6

Edit .prp

Edit .1st

Copy .res -2 .ins

E1.3.17

Eja ins — IGHX :
XHEE WE® #Ho) TE® oo

TITL a in R-3¢

CELL 0.71073 8.3368 8.3368 22.9022 90.000 90.000 120.000
ZERR 18.00 0.0005 0.0005 0.0019 0.000 0.000 0.000
LATT 3

SYMM ¥, X-Y, Z

SYMM —=X+Y, -X, Z

SYMN Y, ¥, 0.5-Z2

SYMN X-¥, -Y, 0.5-Z

SYMM =X, -X+Y, 0.5-Z2

SFACC H N 0 Mn

UNIT 18 18 18 18 18

anislq\
L.S. 4 -

FHAP 2

1.3.18



14 L X SHRAT S S5 AT

(15) 4nfE 1. 3. 19. 1. 3. 20 fi7w . ¥ 52 56, ¥THF XSHELL, MR T Q g —
AESEE AL, ER AR E S Thermal Ellipsoid, £ % FE T 5 B ERIR .
AT RGBS & Thermal Ellipsoid J2 A4 H BUFERAY .

v Hireframe

 Hybrid Label Coloration
 Show Cell

N1

. Mn1

1.3.19

B 1.3.20



F—F SRR 15

(16) @ 1. 3. 21 s .78 XSHELL R, A s s [l . w i w Fm L,
s Wireframe, [7] 8] S 2L KR ES .

a.res

rl‘ile”‘ Edit Refine Select Atoms Vlwl‘referencu labtls Render

Wireframe

Ball and Stick

¥ Thermal Ellipsaid
Pipes

v Labels

v Hydrogen Labels
Hybrid Label Coloration
Show Cell

row
Pack. ..
Trim
unl/NIQ
Select. ..
FMOL

B 1.3.21

(17) FHE#FTEISIE . £ XSHELL % F KU S & Atoms—Hybridize All
(F1.3.22. 8 1.3.23).

File Edit Refine Select | Atoms View '?&pforanées Labels Render

Info on All

Info on Selected
FPlane

Weighted FPlane

Grow
Pack. ..

Trim

e v

Calculate Hydrogens ]

N1 =L

B 1.3.22



16 B X AT ST A A T

(18) L5 anpE 1. 3. 24 1. 3. 25 Fivn FEH AL % E B iE AR R sp’ 21k,
BARWELLAN R sp® 24k, BoRIRLL AR H sp 24k (B FEH H1T EALESR).
XSHELL %1 F, fid Atoms—Calculate Hydrogens, il F &R 1. 7 C1 _Ein—4>
HJET, X BEREARR., C2 M N1 X B E _HERILFST, WA ZR, 5 XM
Bk

01

o\

C2

B1.3.23

a. res

File Edit Ref

22 Mn1

& 1.3.24



B MR EA TR 17

H1

o1 Mn1

1.3.25

(19) g7 File>Save, (fRFE M ARG i EAR X, KA A M. [BF] Shelxtl
F M, %EHE Edit>copy . res—. ins, s 7 XL #1758 LKKEE.

¥ XSHELL, MiB& A Q i, BBk C2 L H2 J&F, i File—>Save, £ 773
RS EA AKX, LA A E. B3 Shelxtl FH M, & Edit—>copy . res—
. ins, FERTAR I AT FF INS 3044, 78 INS SO+ UNIT 478 F 1 il L conf, acta, 7E
BOUND {78 EE AN E $h (& 1. 3. 26)— {#7£)5 XM a. ins, S XL #178 K
K&

(20) ¥&BJa P S — 1 FH * . cif X, CIF B4R R #CENEH
EERZEWTIN , Al ik # i CCDC 5. HAIEE GooF {HR 1. 3, R E4RELNG
. RAF(5 S, 1013 Shelxtl F 7 M, s Edit—>Copy . res—. ins, ]I a. ins X, %
UNITAT FHEINA“omit 0 517#84 . & 47 J5 [B1 2] Shelxtl 3 F1, &S XL #7588 EK

. S R .wR ERRH T % E Y IEHR, GooF fH R 1. 285, A & K (&
1.8. 277,



