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Pro1zl-]Mem82 ls;s L ARA Sim Off [Obj all [ 34 Atoms

INT, VTERLDOFERTT,
XET VU7 LTcEITmeE 2otk (4. S FEE0ORE L EHEM] (L FETH, SEITRO S FRELEZ D H DT,
Clear Scene 7 1 =1 (Q) FE7-X[File>New] 27 U v 7 LTEEAZMHL L., ROHGTOMEITHEAL T TZE W,
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[Note] FEEREDHE
FIZEWE LT EARALL, 77 LiEE (BEE/ ZEEE) EREHEEORVEBVRMBELTHET, KRR 58
BiE, Bk O = X —f/MUFHR & FE1TH#%. Clean ZLEE (Edit > Clean > All) /& TypeBond =~ > K (Edit > Adjust bond
orders > Type bond) % 3T L TREGREOFEI Y ¥ TEITH 2 LT, HEHBEIH -T2 ET, BEREKOFAEIZONT
OFMIE, D [51BAEREOERE - ] TELTEE N,

34 FA rREDL (Tiotropium)
KBS, FAMRETLAEZEELET, FA MU LT T BROEEEHRNRA > F T, LITOMILTHLEL THE
ESae

(RUTORAI Y —rvay MIBERET LOY A X% 8% (View > Style atoms > Parameters) L CHE/RLTWET,)

P YASARA - Yet Another Scientific Artificial Reality Application - o % = %

File Edit Si ion Analyze View Effects OptionsWindow Hep § © © @ @ 0 @ © 1 7 = E% ;&‘ 1:% %
Ef [ OBEHIEO—FENE, —FLWO [Saturated rings] 77
=Y @ [Cycloheptyl] %7V 7 LT,

, O

(OK =)
00 [Selrated TS )
roi2-[Mem82[sys L [ YASARA Sim Off_[Obj all {2l Atoms
2. 7 BBRICEZEEIBEIVK
3OBEDRBICHEA LIZAKFBELTHELZ 2 >OKFEEEL,
Ctrl ¥—% LN S 2 T2~—27 LT, [NJF—%Z2MHL =
FEEER L E9,
i
H —N«
' H
g ﬂi -
[Point]

200 FE~—27 L, BFREIY G Tond—2M4 L 08UEL
KFIE 1 OMEZRERSE TRRLTVET, JERL L E T,
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W VASARA - Yet Another Scientific Artificial Reality Application

SO SERRORe | > L PRREATFNVEICER
FIE2 THERLEZERICHEALTWEAkFEEZ~—2 L, [C]F
—EMLTRE (AT CERLET, (BEEZEVEL
T2 okFEEZBERLET,)

1 HiC
) H-=MN+ HSC.-—N *
—
@ 3°)
SalerieII()
Pm12/—|Mem;-JSys ] YASARA Sim Off [Obj all | 28 Atoms

4, PRFELAGEAESR
R ENZ 5 BBRNO, BETS El&x0 2 >0kEE

~—7 L, [0]F— L CRELZIER L ET,
_.N+ _,N+
o = v QL N

W4 vasaRa - Yet Another Scientific Artificial Reality Application = o X

 File Edit Simulation Analyze View Effects OptionsWindow Hep § © @ B @ O @ © 5. AT IV %
RGOS D TR E ORFE~—7 LET,

N
- 0
9
H

@ 3°)
SeliiedI(Gs-()
Pro 12/- [Memﬂils? L I YASARA Sim Off [Obj all [ 27 Atoms
;:::: o f”‘i;;y:&x:g‘:‘;;;mm“wwp 0600880 ﬁ Q EHEO—END [Oxygen] 7 3 VY O [Ester] DFRNILO

VoL, ZATIVEERLET,

#3& &

@« 1)
o

ol O R

mnz/ [Mems2 [sys L | YHSHM’ v Obj all 3oMoms
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s a0 08 @0RG | 6  AHWOKEE A F AR RS
TATNVOREOKFE~—27 L, [CIF—% L TAF L

WCEBRLET,
N N
(8] 8]
—_—
9
¥ e
s : ) (o) AN 1 H’OYO‘O =
Lo‘ T T }o_e' .F 1. o’u\o’. ° ®~o-
no1u-|msijs!s L | YASARA Sim Off [Obj all [ 33 Atoms
.:i‘l::: 'VﬂMnth“:::;::;r:;:e::‘;:;onsmdowu,dp Q g Q g Qf !‘Dﬁ é‘ 7 7{ %/V%@ﬂ(% %Eﬁi (_OH) (:%@
AIOFIBTIER LI A FALEDOKFEO—2%~—2 L, [O]F
— &ML CltE (-OH) [TE# L 7,
__;I:J * _.}Nl +
0 8]
—
) H H
9 0 H OH
H
@ i Al £ © o R *g
POy gen LY .,
Pro12/-|h‘4:rv:82 IsysL | > YASARA Sim Off_[Obj a:l MAtogs
8. FAT = BROMER
T — AFNVIEDOERY DKFEE 1 >~—2 L, lUnsaturated rings] #
e 6t bion e g Gt i 6 RO O B V0@ S FIVD Pyrryl] OFCA®EY U v/ LET,
AL F—2MLERNOH ) —HOKEEZ Y v 7 L, ZHHIC
| b LT
___1'{.] -+ _.Ill"sl +
0 (8]
—

= & 20 ()

i I [Point]

e At F—5 I URRGETFE 2 Y v 7 F5 L. i b CHIEE Y &
FrrmTEET

e T S | HIOFIE TR Lz e r— L 0%HEE~—2 LT, [S]F—%

LCHiIBE SICEBRLET, b O —HFoE e — L RERICHERE
’ L., FA7 = BEBELET,

| Y N+
‘ 0O 0O
\
< ,H
N b ol S | I ¢ kL~
ols\o OIS\O-O o-ols‘o-o 3 Q f.\/:r I.L "Cj - o IS
(Pro 12/-[Mem82 Jsys L | Y-bﬁhﬁ Sim Off [objall | a8 Atoms — MVC‘\ FA ot ]7 VA 0)7755‘2“(#0
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4. DFEEOFELREL

FHTHE LS TET VIR, fBEASCKHAERALT LOEEL TR EHA, 2070, REIISLTHEAE - BH
- THAREDOVA AN BHR-EELE ET, 27 BICE 2 =1 F—H/MEL, MOPAC (CREBRAY /Y T HLETR)
I L Db 21T, G2 EL L T EE N,

WG I R e B L (2GR, MR, WERRALNE) BV, B O Clean LFR TEIETE 21
A ET AT —F/MUIC L > THEZRESERLB. U A M) 2HHHET L HNORZE0T Y £9,—77,
WIS E NSRBI IT VS A%, B MOPAC ThaE LT 5 Z £ bATRETY, £/2. =R F—H/METREMNICEZ TH
5 MOPAC THEHE(LT S & W o BN AT e —F L EHTT,

723, YASARA OFEWEHEHE CIXBUERER (HBAER) ITx A, =X —fMuid TG S I bl W2EE
R SRS ELZFETH D7D, BT L 70— U REREBREPSELND LITRL 2V RICEENRLETT, BED
SEEEEZHHE L OESIE, S50 UHTUA A N EFFE LGRS 2 ER LT b, b2 ETL TS
VY,

41 DF A MYEROWER - EEHZE

HESERGELORNC, KU A A N ) O - REFTEEZRBNLE T, ZORERIBHEATIES D TN, LREEROE
TV 77 ETREORE T LI WA, 2 OB CRAIERECHR & A 2 EMUNCEE L, WIIEEZ JHE L Tk
BBV FT, THRLF—F/MER MOPAC 12 L 2 Ml b CIE Rt b M T o 57290 063 L b =R 2 EMEIZIN
WTHDLITTIEDHY FHA, PIHEENSEY TRWNE, BRI LRVEEES R T DL H 570D, Faflcy 4 A RY
AT DL LT, HUETHIEBERHEL T ZEN,

ALLBER/WHBEA/ _EADHER
BT A A MU IFRIE, BERRHOEMICERIND~NY KT v 7T 4 A7 LA (HUD) INOHMERTDH I ENTE
FT, Crl F—2W LN OBEDOFE %27 Vv 7 LC~—035¢, ETFICKERBVHBDENET,

v —7 ShREFE HUD 2R R EN B 1EH
1 SR - BEAE (GHJE) - MEATE e L
2 Rz <, #AE (BEEE
3 ERICmZ <, HBEA (AE)
4 RS <, Zimf
File Edit Simulati Analyze View Effects Options Window Help
ATOM PROPERTIES SCENE CONTENT

Number: 28-27-6-20 obj Name Vis|Act| Atom

Name :
Element:Oxygen (0 )

ccupancy: 100% BFactor: ©.00
Residue:UNK_ 1 A

Object: 1 (Tiotropium)

Position: X = 000000.00204
Y = 000001.17635
Z = -00000.81488

Speed: X = 00000.0000 m/s
Y = 00000.0000 m/s

Z = 60000.0000 m/s

Total = 60000.0080 m/s

X = 0800000000 fN
rces:Y = 0000000000 fN
Z = 0000000000 fN
L = 0000000000 fN

Tpeneeeencaeac(No [No [-----

onds :
1) Type = to €9 _(UNK 1

2) [159 Rsey i 8f-ooeoooeo..|No [No [.....

o Longen 2 e BERE | marked Distance: 3.496 A

—— 3 Marked Angle: 120.695 ©

kst hateree gemlt)  ——» 7 Marked Dihedral: 119.872 ©
“mA

Pro 12/-[Mem82 [sys L | YASARA Semetons NOVA SimOff [obj all [ 50 Atoms

F7=. WIZHIr9 % [Distance] Angle| [Dihedral)] =~ RZEH L CEHERAH DT b TEET,

a RETH] (2827,620 FHOFTO _F % AT 5) H 7 fE
> Dihedral 28,27,6,20 v

>Dihedral28 O  UNK 1 A-27 C9 UNK 1 A- 6 CIOUNK 1 A-20 CI15UNK 1 A 119.872
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412 WER/-EEA/ _HADER

RYHoaRE WA /A /AL, T Z1 Distance / Angle / Dihedral =~ > RZF|H L CHEECE RN TE 7,
BEHH CINLDavy REFMMALTIFA M ZERT DI KD 2OOFERSY £, MELHR L)L FH)
THELZWEAET (O BEEE?DEITTEHE] BFEOMEREL THELZWESII%E [ A=z —D0bET
TBHHE] 2FAT 5L nwTT,

FIEEME LT A by AOELZH > T, FHEBFELZHL THTIES N,

Distancea=y¥ F
EAROWR - EE

Anglea<v F
BEAOER - ETE

Dihedrala=y K
“HAOHES - TE (FéoRiEk)

Kav ROA A=Y

O BIEEE?OETTDHIE
ERELEWVEFOR %, Cul F—&MLARR627 Y v 7 LTHERE~—2Z L. 1 DHICY—27 LERF (A A F
ANTERR) 257V v/ L TCari /AN zma—%HEET,

Select >
Add » | Distance
Delete »| Angle Bond=No
Split » | Dihedral
Join » | Bond lengths
Swap » | Bond angles Bond=Yes
Replace Bond dihedrals
Polymerize — RKnowledge-based potential |
Emcmtry Coarse-grained pet world:
Name » # :
Nunbet ' Shrink object
Expand object
 Fix > - Bound| 47" a3 :
3D<->2D conversion: » o R
e " Inflate , BB EIE, EEREA LTV BET 0L
— " Deflate > EE SIS,
| Color » Deflate and color >

[Geometry] A == —/bLAFE (REHS) BIRT 2 L. FARANA—DRRZINDLIOT, TNEBIELTOA AN %
FEELET,

*  [Distance/Angle/Dihedral] % %R
INHEREIRT D L, TBound=NoJ Ta~vy FRFTIN, EEFKEE LIEETHIO, FFED 1 DOV A A b
VaEcEEd, BEEEAG L TCWD 2R F%2~—27 75 & [Distance], 3 fiiTa~—2 92L& [Angle], 4 5T
~—27%2%L [Dihedral] ZFHIETE £9,
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W4 Set dihedral angle

Dihedral angle 0000
-180 < > 180

oK

. [Bond Distance/Angle/Dihedral] 7% 3&4R
INBEBINT 5L, [Bound=Yes] Ta~y FRFEITINET, TOHKIE~—7 LEFEFRERERS LT
RLTHEL, v= 7 LIEREFOBIRIC L o UIEB BT OO A A MY 2 —FICBRIETEET, Iz, 45D
FEAEEIZZS AT 2 1% ~—2 LT [BondDistance] %N L7=E, 2 R THICH 5 &G HEHEE 22l

BTEET,

% Set bond dihedrals between marked atoms
Bond dihedral 1 -059

-180 « > 180
Bond dihedral 2 -091

-180 « > 180
Bond dihedral 3 -160

-180 « > 180
Bond dihedral 4 0000

0« >0
oK

(=27 LERFHETRETE 2EIPAERH T, TNENDON—Z2ENLTEI A A M) ZHETED,)

@ A=a—2bETTBHIE
A = 2 —7>5[Edit > Geometry > Distance/Angle/Dihedral] %R L F9, JTOBRF A TV NERINDDT,
N G DR T H2BRATHNE ET, F< HE CTLEE LVWESZ AT L, [Consider only bound atoms] T [Bound] 47
vavERE (774 /L b Tik Bound=No) L C[OK] ## L TIITLET,

W% Set distance
Distance
~
15 A
v
WA Bound # 7Y 3 V&RE
onsider oni ound atoms —
Fxv 7% AN%E Bond=Yes
oK

[Tips] A A +YRETF—2oNT
EHEICEENIRFHORERCAERLEDVIA NI ZETLES> L3227 -0V ET, AULEROYA A b
VEEELILWGAE, —EFHEZHRLTREHVTLLHET AILERL Y £7,
FEAEHIER - FEomimDJR 42 ~—2 L, —DBIZ~—2 LIZET ETEHZ Y v 2 [Delete>Bond] &R ET,
FEGEERK : LR FROBETCa LT 7 A A= a—%F1% . [Add > to soup: Bond] ZiER L EJ,

21



4132 2aL—YavEFALBERE

AR 2~ REFA L7 HE T, BGOSR E RELSEXTZWEE Bl E, 7 a~F 3% @ Chair #/Boat
BOEHR L) 2L, BEOHIBRSCHEES R EORERLEL 20 | EREBLWNZ ER8H Y 9, LIS LIRS
AT LI, v alb—vayEAHL, BTEv U ABECEEHN T HELHV ET, RIFLEOTFF IrET LD
WiEZ - T, BEEZRH L TAHTIZEN,

1. [I] ¥—%#LTHUD #%&/"L, Ctrl+[1] ¥—%# L T [SIMULATION PARAMETERS ] MHijfi% &/~ L £ T,
| Eile Edit Simulation Analyze View Effects Options Window Hep @ @ @ DO QOO QD
SIMULATION PARAMETERS

| ATOM PROPERTIES
Nunber fs
iame : Mestep: 2¢ L.00 13
Element: Forcerteid: A N
Occupancy: % BFactor: 1n:60000000 Free
Residue: Force cutoff: 0010,50000 A
ject Cell:X = 0000.00000 & 000.0°
W 000.00000 4 000.00
| Position: X = 0000e0.00000 - 0006.60600 A 000.0°
Y = 000000.00000 Cell density:00000.0000 /L
Z - 600000.00000 Forces:Bnd Ang Dih Pln Cou VdW
Longrange: --- ---
speed: X = 0000000000 /s
- 9000600000 m/s Temperature: -273.10C 0.0 K
0000000000 m/s Time average:-273.10C 0.0 K
Tolal Z 0000000668 m/s et: 25.80C 298.1 K
TempCtrl:Rescale velocity
Active X = 0000000000 f SpeedMax (- -~ --- - ) :00000000 m/s

= 0900000000 f

Solyent density:
Total = 0000000000 fN

| Forces:¥ = 0000000000 N
z
Tine average:

Bonds : Last comp
1) Type gneray: "6660000.00 k1/mo
Length Bnd:8000000.00 Ang:000060.90
2) Type Dih:0000008.00 Pln:0000000.00
Length Cou 006600000 Vaw: 000666000
3) Type
Length springs: 00
4) Type o A
Length

Harked Distanc
Marke
Marked bifedrat:

Pro 12/-|Mem82 [Sys L | YASARA Seanetnas HOVA SimOff [Obj all | 50 Atoms

2. F10 ¥ —% 4 L T TempCtrl 241V % . [Steepestdescent] (xAfETE) ICHEL. FR F—2L Ty Ial— g

CEBE L ET,
| e Edt_Simuation_nabze View Efects ptions vindow tieh @ @ BB Q0 QOO QD

[ ATOM PROPERTIES TION PARAMET
Number : Time fs
Name: Tinestep: 2100 72
: ForceField: A N
Occupancy: % BFactor: Fr.
Residue: Force cutoff: 0010,50600 A
object: Cell:X = 0028.87511 <80
Position: X - 00000.00000 ™ 7 - o036 7s01s % 0
osi - 3 .
e | eyl | Temperature:-273. LG ST
: e Nagnet | Time average:-273. 1°C 0.0 K
spmedi¥ e gggggggggg s T t 273.1¢ 0.0 K Set- 25 Q°C
s emperature: -273. ;
0000000000 m/s Ylm:vaueraqe-— 273. 0K -]
Total Z 6060000000 m/5 Set: 25. ﬂ°( 298. 1 K t
oy om— wl
( =
G ¥ - 0990000000 11
LS 000000 fN Spee m

0 Yy
Time average

0000
Total - 0000800000 fN

Se
Last conpute
ener: 3060000000 kJ/mol

:8860060.60 Ang:0000000. 00
Dih:6600600.60 PLn:0006600.08
Cou:0000000.60 VdW: 0000000 .00

Springs: 6@
--) to Atom

Harked Distance: - R
Marked Angle S
Marked Dihedr. jonaay

Pro 12/-[Mem82 [Sys L | YASARA Seaneinas NOVA Sim Off [Obj all [ 50 Atoms

3. ®ENLEVWRTFEZY v LTCv—27 L, Crl+ EZ Uy 7 L CKRI 7 LET, ZOBEILY, ~—27 L TWV5D
a2~ ARA U EOHFE~FEHEDLIENTEET,

_
W) vASARA Scene CA\Users\funaki\Desktopiyasara_modelingi.sce - =] X
File Edit Sil ion Analyze View Effects Options Window Help
TOM PROPERTI i TION PARAMET
uumer— 28 Time: 0000004497 fs
: [LXB TimeStep: 271,00 f3
EXemenr Oxygen ForceFie
Occupancy: 100% BFa(Knr 0.00 In: 89088050 Free: 00898859
Residue:ONK 1 Force cutoff: 0010,50000 A
Object: 1 !Cyc\oheplyl! Cell:X = 028.87511 § 090.
W) Y = 0028.87511 090.0°
036.75014 096.0°

Cell density:08019.4236 g/l
Forces ond Ang Dih Pln Cou VW
ongran

.........

Y = 000011.81754

| Position: X = 000013.91424 g
| Z = 000017.02803

Speed: X = 00000.0000 m/s
¥ = Sotoa;poee wis
80000 a00e w's

Totat = 000660000 m

Temperature: -273.19¢C 8.0k
Time average:-273. 19¢
25.69C zgs 1 b
:Steepest des
Speednax(esaesam 20063006 /s

‘A:(Lve X = 0000800314
Forces:Y = 0000840756 f

222

Solvenl density
me average
Set

Z -
Total = eoeasoTes

Bonds: 1 Last computed
1) Type = to (UNK energ‘ BGBQBGBOB 00 kJ/mol |
Length 1. 223 l Bnd: 8000000 .60 Ang esneena os
2) Type Dih:0000000.80 Pln |
Length - Co1:6000600. 0 VoW 0600600:00
3) Type
Length springs: 6
4) Type 87118 tom 000027 ¢ <
Length - Distance: ©01.2229¢
E Inl Dis:001. ZIBGG
Harked Distanc 2 SFC 009.07 N/cm
Marked Angle. -
Marked o| edra ° Charge: -0.429 e
Pro 12/-[Mems2 [sys L | YASARA Seaneinas 1OVA Sim On_[Obj all | 50 Atoms]

4, {EENRKTLEL, FEFRI—ZHL v Ialb—raraEEkLET,
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[Tips] FixAtom TRF¥+ZEET 5
LK RAWEFNEE L TLE S BAIL, FixAtom 2~ F2FH L TURF2EELET, HFe~—2 LTHZ Y
v 7 L, [Fix>Atom] #&R L EJ (BELZFEAIEHOTRREINET), H#RT 28551 [Free>Atom] Z &R L 7,

42 TRLF—R/MEEHE

BB, ELLESTOYA A R RE{LETOET, KO TFELT 47— RTHERELZET VT, JRTF2EZE L T
WD | FEEENEEYI TN 3577, MECERLBELZE0OHARH L DT, mx VX —R/MEFEEZITV,
W&Er2E2F9, T TICHIBRERS-HBETHIE, =X VX —F/MEHE 21T IR D MOPAC |2 L A idE R k%
T952EHTEET,

YASARA T AF—H/MEHEEIT I, LLTOFERH D £,

@  Experiment A == —7>5 Energy minimization % 54T
©® ftlE~27v7 74V (em run.mer/ em runclean.mer) % 34T
® AVETITATREBETTIAF—F/MEY I 2 b—v a v EELT

WH L ZOPNH BRICHE L7 FEARIR - T LE T, 22T, i HICEST & 2O Experiment & FIH 95 Sk
ERNLET, QOFETHIEZOWTHY LWHIFEL T = 74 P TARLTWA =X A F—F/MeF2— U 7L

(https://www.affinity-science.com/yasara-tech/) %, @ODEAIEFIEIZDOWVTHI Y 72 FFiE, YASARA ~ /L7 A—bE— (Help >
Play Help movie) @ [3.2. Interactive simulations for modeling] <> [3.3. Accurate simulations in water] % ZZH< 72X
W,

[Note] =27 » 7 7 A/l em_runclean.mcr E{THFDER &

TXNF—F/MEH~ 27 87 7 AL em_runclean.mer % FEATT 5 & 1L LU OHIT Clean IR ITONE T, =X/ F—Kx/Mb
AN A REDOTFEI D Y THTONET2D, MiESZEHD L TREINTWVARNIER L TLZEW, Clean LEEEZ1TH 70
em_run.mer & FIT U THEE L & 1T 5 721212, Clean AL (Edit> Clean>All) %17 9 F R IEFEICHE A REOEI 0 J¥THT
XFET,

O  Experiment Energy minimization 0317 51k
1. A ==—7/5[Options > Choose experiment > Energy minimization] %27 U v 7 L CHEITLE7T,
HEITY I ab—ya B ARMERIS, =3 vF—fMeHER TohET,
Fle Edit S Analyze View Effects Options Window Hep @O @80 QOO OB Q

SCENE CONTENT
Atom

ATOM PROPERTIES

Pro 12/-|Mem82 [Sys L | YASARA Semstoas NOVA SimOff [Obj 1 | 50 Atoms
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https://www.affinity-science.com/yasara-tech/

KTT 2L, BAFEIEIC TRV —F/MER OGN LR S, 32 Y — VBRI = R —EA
HNENET,

nergy minimization experiment completed after 435 steps. Final energy is 595.459 kJ/mol.

2. MET A NVDERAFE : A== —) 5 [File > Save/Save as] IR L, 1B L 72/bLAMOEEELHRELET,
RAFETICTZ O F RO MOPAC (2 L BHE R EIT>TH LWV TF,

4.3 MOPAC(YAPAC)IZ & 3 #:E R
YASARA TlE, MOPAC DIRA T&H 5 YAPAC Z#FIH U7 R B FH AN ARE T, BRI BE T LFEEE
R Uiz s, ROFETITWET,

O MOPAC(YAPAC)IC L B i fciifb o F24T J7 ik
1. QMEHETFIEOREE : A ==—7 5 [Options > Quantum mechanics > AM1(Austin Model 1)] % %R L £7°,
MNDO, AMI, PM3 Z @R TS £9725, HERELEZITIHEE AMI BEL TWHDOTILLZELET,
(- FEDOFEMIT. YASARA =—H—~==27/® QuantumMechanics 2=~ RR—T% ZELZ&WN,)

2. WEEREAALDOEIT A =2 —2 5 [Edit > Optimize > All] Z3&R L, —F LD [Semi-empirical Quantum
mechanics (MOPAC)] 125 = v 7 # AN CTHd b 2 #IT L7,

W% Choose optimization method

@ Semi-empirical Quantum mechanics (MOPAC).

O Side-chains with rotamer library (SCWRL).
O Side-chains with steepest descent.

O Side-chains with all available methods.

Number of low energy rotamer network solutions to generate:
A
v
(Leave at 1 to search for the lowest energy solution only)

OK

1

FHANK T L BEREIORIER B S N TEMERR RIS, 3 Y — VAT AR T RV X —EA
NEnNET,

Optimized energy of formation in object 1 2.182 kl/mol (in water)

3. &7 7 A NVDORIE - A== — 5 [File > Save/Save as] Z3&IR L. 1Ef L7AbLEMOEE T 7 A V2 REFEL F
ﬁ—o

[Tips] YAPAC & i

YAPAC (%, James P. Stewart | & - CTBA%E S 4172 MOPAC ZJLICIRAE L7z, PRBOETLFEFHF AT O IO ORBRE Y
2—/LC7, YASARA TiE, Z® YAPAC ZFIH L CERBRIE HEFF R 2T TE £, FMAREARFEL LT
MNDO (Modified Neglect of Diatomic Overlap) , AM1 (Austin Model 1), PM3 (Parametric Method 3) 23H V., ZiuH % A
W T F OREEREALR AL = R F— DR BT E T,
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5. &R

51 MERBOLEE - RE

R LT VOMAEREZFHE L7-WEA. Clean 2~ KX TypeBond =2~ > RZFIH L CTEHEOREEREOFE Y
Y THAT 5 H . AddBond =1~ RX° SwapBond = v > FEZFIH L CFE)TRET 2 HERDH Y £, BEATEEEZ RO
G ATE O LR L BBIOEERBOE Y L TR T 5 aieERn" b 50 THERE LT EEW, 20 X 5 e85 1% AddBond
avy REFMHLTFECTHEL 7,

FAERBEER LIS, =3 VX —H/ MU EEZ1T > THEEDOREIL ATV ET, HBROFY Y TL, I HICEDRIC
Clean =< > K> TypeBond =< > R&EITH LI ELFHETE L2 L NZNWTT, FilxiE, EEBETHELLZUTE A
DI, RUBUVROMERBMPIEBD 1.5 #ih &% G L ZEREEG) MREL TV DHAEIE. =X —HK/Mb
R A FEITL7ZIC Clean 2~ REFEITT 5 &, B 15 KK —T&E £, (ZFAF—F/MUANCFE TREA K
A L=V . ResonateBond 2~ RZFIH L CRUBUVBROMAEKREZ 15 ITHBELEZY LTEBWTH XWTT,)

BET 23~y MBI TICR Y 4, FMEZm0 20, YASARA 2—H—~v=a2 7 D&% ax s FR—U% T8
<TEEW,
BY# =~ > K : TypeBond, Clean, AddBond, SwapBond, DellBond, KekulizeBond, ResonateBond

ZZTIE. GUIBECOR G REDORFETIEEBT LET,

O HEOHEEORAEREEERLIEVWESE
o~ R
AddBond (RFMICREEEBINT Sa~r R, BRICHEENEET HHEIT LWESICEERIOND,)
SwapBond (RT-ORE OREGRBEEE T Ha~v 2 R,)

BAETER VLS O dH DD TENLENMIT LETH, FTSND0BIEF T T,

- 541 (AddBond =< K)
NFEALT 42 7E—F (@) CHADHEMORT & Cul F—&# LR b~ —7 L, *ST 2475 % —
EHLUET, KLMERFETT, KBI/EGREICADLETCAB THREINET,
1% —: Hfa 2%—: ZHEHES 3¥F— ZEHES: 4F—WEMSES 5F— 1S5RS )

= k2 (SwapBond =¥ R)
FEEOEMOIR T % Cul ¥ — 2 LR ofiii~—7 L, &UIC~y—2 LIEERT (AW g 74 R THRAR) £ET
F7 Vw7 L CarvyI AN A=a—%R&EET,
A=a2—0 [Swap>Bond] #BEINL RRINDIF AT R TERELIZWEGEZRINLE3, TIZH 5 [Update
surrounding hydrogen atoms] (Update =73 2 ) ICF = v 7 A AND L EE LA REICE LY THEI TAHE
DAEIEIBR S VE T,

% Select bond order

@ Single bond O Resonance bond of order 1.25
O Double bond O Resonance bond of order 1.33
O Triple bond O Resonance bond of order 1.50

O Quadruple bond O Resonance bond of order 1.66
O Resonance bond of order 1.75
O Resonance bond of order 2.50

Update surrounding hydrogen atoms oK
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» ZOMOBRIESIE
A = =2 —@®[Edit > Adjust bond orders > Swap bond] *7-{% [Edit> Swap > Bond] 7>5 LA RBELF TE F
—a’_‘o

[Tips] AddBond 2> K& A =2 —)5FEFT

F7 Vv TRREND AT I A MA= 22— 5[Add > to soup: Bond] Z3ER L CTHEBEOMUENTONET, ZD
LElE HENENEFRICHICEE BT 22 b TEET, ¥4 7 17 D [ Add only bonds shorter than~ | |3 AddBond
A<y RO [LenMax] A7 v a VTHYE L, RRKFEGREARETEET (0 DHBEIXETOREEM),

W Select bond order

@ Single bond O Resonance bond of order 1.25
O Double bond O Resonance bond of order 1.33
O Triple bond O Resonance bond of order 1.50

O Quadruple bond O Resonance bond of order 1.66 ‘

D Add only bonds O Resonance bond of order 1.75

shorter than

A O Resonance bond of order 2.50
0.0 A v

Update hydrogens oK

QO ®FAEREZEEHFELEZWVWES (=~ F : TypeBond, Clean)
i< R
TypeBond (Hi7ED pH & ZfE L TR MO ARMAZFHEV YT Ha~v > R,)
Clean (VI = lb—va U HicHdEsz 7 ) —=r 73 25a~<wr R, AEOFIZ TypeBond BN EEND,)

»  JFiE1 (TypeBond 2~ R)
A== —7 5 [Edit>Adjust bond orders > Type bond,~] % 3R L £ 7, KFE N KHE L T2 FHEMED HALIL[Type
bond, hydrogens may be missing] . 4= CTDOKFENFHM L TV 54545 X [Type bond, all hydrogens are present] % &
WL FET, (ZDERIE TypeBond =~ > KD HydMissing 473 3 VIS LET,)

i Sdaimnpie 4 -
Optimize » | Type bond, hydrogens may be missing
Find bonds in » | Type bond, all hydrogens are present
Adjust bond orders Kekulize bond
Name » Resonate bond
Number »  Swap bond

JRADBIRFY A T a7 RERINDIDOT, A LEZWEEGZMESETFZRIRLET, MHEEEREZHELZVWGE
X, £l [Belongs to or has] U A F2>5 [All] % 2 [ARER L TF &L,

] J51£2 : (Clean 2~ K)
A = 2 —M5[Edit > Clean > All/Object] ZRN L E ¥, /L, KOG FEALT 47 E— RTLIF—%2#L T
Y Clean LB A FHITTE £77,

O HXEHEG (DROHE) 2BEEAL_ERAICBEEHRITEVWES (=~ K KekulizeBond)
KekulizeBond =~ R&HIT9 5 &, HIBHEALZHEES L _HEEGICEESHA LI N TEET, flXiX, 2TORK
BAPEAEEE 1.5 TRELSN TRV B VRIS G/ _\EE G ICET INET,
. A== —75 [Edit > Adjust bond orders > Kekulize bond] %341 L THEIT L 9,
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O HEHES/ _ERSEZEEBESICBEEMIEVGS (2~ K : ResonateBond)
KekulizeBond =< > N CITONIZEE 2O IRBHEITRT Z LN TEE9, 2T, EHEHG/ EHES TRIAS
NN B VBRIIETHARE 15 O GICEESNET,
. A ==a—75 [Edit > Adjust bond orders > Resonate bond] % 3R L CEITL E 7,

[Tips] &FBY— 1Nzl TRAFRNEEETS
miii bbb s BT 42> (@) ERMLTATERRL, £27V vy Tarss Al A=a—&W< L, 22
5 [Adjust bond orders] A == —% IR - ETTEET, ZOHA, L EBRMICGERAREZIEETRETY,

52 FAERDGS/RDERES*
AREFLOSLARS/R) 2 B L2044 SwapPosAtom =~ > RZFIHAT2008MER T, RERBIEETIHRTZ 2
Ov—7 L I LDICER LT ETHIZ Y vy, 277 A A =a—% %, [Swap > Atom positions] % &R L £ 7,

Select > |
Add » |
Delete »  Objects
Split »  Residue SwapPosAtom
>
I Swap I I Atom positions
Replace Hydrogens to mixed order #
Polymerize Hydrogens to separated order
Geometry » | Bond
Name 3 .
Number >
o | L-RFAY D-YRFA ¥

53 SFREICEHITEIAILTL—E—
YASARA (TIX, ~"AT A—E—, WAL BT T 4T/ Fa— kU TANEELTOET (Help > Play help movie)
K5 F OREEIC BT 2 H B XL FiC 20 3,

ARG T ENT 4 T E— ROEIEIZ OV T 4.1, Building small molecules
T O QM Feii{be EEETHNA 3.4. Simulation and quantum mechanics of small molecules

54 Z0nSEER
Bt = 7 A FTIE, A/ MR EZII LD ETAEFET 2 — U TR L CWET, OB TEHRIZ
DONTIE, 7 JRESLCFAQ bHbETIZMZE W,

YASARA AAGEF2—FU TV
https://www.affinity-science.com/yasara-tutorial

Affinity Science Blog/.org

https://www.affinity-science.org/

YASARA X< HDEM

https://www.affinity-science.com/yasara-faq/
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