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T
N N =
>/ N” “NHCH,COPh
1,0

INTERMEDIATE 2

HF OPT FRITQ:

Sum of electronic and zero-point Energies= -1244.123925

Sum of electronic and thermal Energies= ~1244.107913

Sum of electronic and thermal Enthaipies= -1244.106968

Sum of electronic and thermal Free Energies= -1244.169705

B3LYP OPT FREQ:

Sum of electronic and zero-point Energies= -1250.053190

Sum of electronic and thermal Energies= -1250.035968

Sum of electronic and thermal Enthalpies= -1250.035024

Sum of electronic and thermal Free Fnergies= ~1250.100129

B3LYP SCRF:

Polarization energy = -0.535960724781E-02

Total energy of solute = -1250.31648084

Total energy (include solvent energy) = -1250.31112123

Total energy (without reaction field) = -1250.30576163

INTERMEDIATE 2

MP2 OPT:

E(RHF) = -1244.38451229

E2= -0.2782251372D+01 EUMP2 = -0.12471667636593D+04
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INTERMEDIATE 3

HI'OPT FREQ:
Sum of electronic and zero-point Energies= -1244.137027
Sum of electronic and thermal Energies= -1244.120546
Sum of electronic and thermal Enthalpies= -1244.119602
Sum of electronic and thermal Free Energies= -1244.185459
B3LYP OPT FREQ:
Sum of electronic and zero-point Energies= ~1250.066461
Sum of electronic and thermal Energies= -1250.048809
Sum of electronic and thermal Enthalpies= -1250.047865
Sum of electronic and thermal Free Energies= -1250.115505
B3LYP SCRF:

Polarization energy =-0.209805422702E-01

Total energy of solute = -1250.36358414

Total energy (include solvent energy) = -1250.34260360

Total energy (without reaction field) = -1250.32162305
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PRODUCT 4

HF SCRF:

Polarization energy =-0.209880280767E-02

Total energy of solute = -1168.38367360

Total energy (include solvent energy) = -1168.38157480

LT otal energy (without reaction field) = -1168.37947599

B3LYP SCRF:

Polarization energy =-0.325277778684E-02

Total energy of solute = -1173.90039176

Total energy (include solvent energy) = -1173.89713899

Total energy (without reaction field) = -1173.89388621




E\‘:’
1, \\<
Ph
(9 Jgana)
PRODUCT 5
HI'SCRF:
Polarization energy = -0.226717340253E-02
Toial energy of soluie = -1168.37844188
Total energy (include solvent energy) = -1168.3761747To0tai energy (withoui
reaction field) = -1168.37390753
B3LYP SCRF:

Polarization energy = -0.359304746961F-02

Total energy of solute = -1173.89505220

Total energy (include solvent energy) = -1173.89145916

Total energy (without reaction field) = -1173.88786611

HF OPT FREQ:

Sum of electronic and zero-point Energies= -1168.128361
Sum of electronic and thermal Energies= -1168.114519
Sum of electronic and thermal Enthalpies= -1168.113575
Sum of electronic and thermal Free Energies= -1168.170080

B3LYP OPT FREQ:
Sum of electronic and zero-point Energies= -1173.661086
Sum of electronic and thermal Energies= -1173.646151
Sum of electronic and thermal Enthalpies= -1173.645206
Sum of electronic and thermal I'ree Energies= -1173.703752 J
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AT CONVERGENCE
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¥y Tesserae over a maximum of V-

Surface Area (Ang**Y) = Y-)1.FAYA

i

Volume (Ang**Yy) Yoo YOAYS

Escaped Charge= -.Y-Yfq

IN VACUO Dipole moment (Debye):

X= =fFbFe- Y= T£AYY Z= - X\YV  Tot=  A.-Vy-

IN SOLUTION Dipole moment (Debye):

X= -30%:0 Y= FAFA-  Z= —.Yfra  Tot= 11.r4%0
SCF Done: E(RHF) = _ASYOYOYAYEY. A.U. after 5
cycles

Convg = «JXYOYD--f ~V/T =
Yoo oYY
grky =

<Psi(+)| H |Psi(+)> (a.u.) = ~ASY 3V YAY
<Psi(+) |H+V () /Y|Psi(+)> (a.u.) = SASY N VATED
<Psi(+) |H+V(£f)/YIPsi(-)> (a.u.) = SASY AYOYYA

<Psi(f)] H |Psi(f)> (a.u.) = SASY AYASY



<Psi(£) |H+V () /Y]Psi(f)>  (a.u.) =  -AFYOTOVAY

Total free energy in sol.

(with non electrost.terms) (a.u.) = APV AYY S
(Unpol.Solute)-Solvent (kcal/mol) = VY. f
(Polar.Solute)-Solvent (kcal/mol) = AT
Solute Polarization (kcal/mol) = RYA
Total Electrostatic (kcal/mol) = B AN
Cavitation energy (kcal/mol) = V.. 58
Dispersion energy (kcal/mol) = RANE!
Repulsion energy (kcal/mol) = £.a0
Total non electr. (kcal/mol) = YAY
DeltaG (solv) (kcal/mol) = -YeyyY

Total atomic charges:

\
Y N -+ FVFe AN
Y N -+ FFavvy

Yy C ARTARRAN

A



¥ C < HOBFTY

O N —-BYBIA-
5 3 £ YR YAy
V. ON o FVAASY
A C - SAfYOS
T C —-¥asheA
v- C WSINAE
W H CYFYLAY
\Y H L YESYVAS
W H CAYDIVAY
‘¢ H CAVYYEY
\0 H CAYYY Y
V¢ N —.YYEss.
W H L YFASAS
A H CFFAFYA

Sum of Mulliken charges= TR

Atomic charges with hydrogens summed into heavy

atoms:
\
Y\ N SER ATV S
Y ON o -offavvy
vy C - YA0V 50

f C - DOOFTY

£y



O N - DTOYA-

s S +YA-YAaYy
Y N - FYAA-Y
A C 20 2 BOTY
1 C AARAR
\e C * LFAYY -
VW H Cv e e
\WW H N
VW H Che e e
V¢ H Cioo e
Vo H Cr e
V¢ N -+ YOOYOD
WY H e e
‘A H o e e

Sum of Mulliken charges= civee

Electronic spatial extent (au):

Charge= «c++++ electrons

Dipole moment (Debye):

X= -4.049-0 Y= FAYA-

AR A

Quadrupole moment (Debye-Ang):

XX: —&"\f‘/\? YY: _V‘:‘/\.f.

XY= AYF-Y XZ= Y0Y4Y

A

° .

<REFY>= \2\Y.e A

z= ~..Y¥Ye  Tot=
ZZ=  -Viaasy

Y7 SYAFYY



Octapole moment (Debye-Ang**y):

XXX= =YY FAAY  YYY= YANY  Z27= TAPYA  XYY=
=YY Aays.

XXY= OYANAYA XXzZ= -4034YY  XZZ= -YA-¥Y  YZZ=

Y.AYA

YYZ= -V vvvya XYZ= VY FTAA

Hexadecapole moment (Debye-Ang**Y) :

XXXX= -YYYAAPY. YYYY= -AWAOY Z2477= -4F AL -7 XXXY=
PR

XXXZ= YV, YYYX= -VYAFPAR YYYZ= -YY YY) ZZZX=
AR

2727Y= “OOAYY XXYY=  -YVYYYVAF XXZZ= -Y#YH-AY YYZZ= -
YYYAYYY

XXY 7= YA QY YYXZ= YONYOF ZZXY= AP RTAR

N-N= £Aa0Y Y A-OAAD=:Y E-N=-Y.FfYfoa)faffyrD+-v KE=
AENNOO-OYY YYD+ Y

V| V| UNPC-UNK|SP|RHF [#-¥\G (d, p) | COHYNASY | PCUSER | Y\-Jun-
YeoX|o| [# HE/#-Y

\G** SCRF=PCM| |No title
specified]| |+ [N|N, YOXYAEIYYA|C, 1.0.XAY 12099

S YA Y YEEAVE [ C, YO XOAY YO ) Y - ATYAYYAAN - - FYITY VA [N, YL EY0

?&V\c\c‘\‘\ '&‘&V'&' \;YLY, _.Lvafq\fAL. [ S, Y‘\LVY'Y?Y&%L\L\YQ‘A' \ '/\VTY"&s\

it



YAFAAT -TAFes [N, DN FAFTEE AT ATFAQAYED - DN AYY. - YVAFER0. | C, £NATY
YOFO FAANTYAVA YN APV AYY YA e [ C, FASYYYVIATAYZL2A07 VA0 Y
VOATYYAYYY e [ C, YAFTIVFAVADNY « o FAYAVYF TN QN Yo AAYAT e | H, A o) -aT)
CAAEN OFTTIAMATANOOFANOTYYFee | H, AV - aFAALY. 20 - A Y0aN I VAT YD
AVYAYAA0 e [ H, GV e e Yo YAS N Y - X FOPVYYVYY.Y SV ST eaf- #F | H, 2.1 aVYVY
CEYFANNYOYYAT Y AYAY e e Ve o VA | H, A QAN YAS N Y- PYYYACAYAY, —
VYAAELOAY - Fee [N, VoV Fo0FYY AV TD-AVEANYANYANYYYENTY. [H, V5o,
FAFTFFAFN c AWEYAIVALNN YA LVTYPANN A [ H, Ve A0V TN - IV ETIAYY
AIVAY, AYFYATOF- YA | | Version=xAs—WinyYY-GaARevA .V |HEF=-
APYNYYF | RMSD=
Y YoYe-- -0 | Dipole=fYasAryY  AOVAT YA, V- FAQVA | PG=C -
[X (COHYNOSY) T |

| @

D soaigo i lwlxo

INTERMEDIATE ¥

Atom )\ has atomic number Y and mass \f.- .YV

Atom Y has atomic number Y and mass \Yf.- ¥V

$0



Atom Y has atomic number £ and mass VVe <.

Atom ¥ has atomic number ¢ and mass Vv.o .- .-

Atom o has atomic number v and mass Vf.o-v-V
Atom ¢ has atomic number V¢ and mass T)V.A4vy-y
Atom VY has atomic number ¢ and mass VY. ---

Atom A has atomic number # and mass VY.« - .-

Atom 4 has atomic number V and mass \f.--YV-v
Atom \- has atomic number & and mass Y.« .- -
Atom V) has atomic number \ and mass V.- YAY
Atom VY has atomic number \ and mass V.- VAY
Atom Y has atomic number Y and mass .- VYAY
Atom ‘¥ has atomic number \ and mass V.- :VAY
Atom \¢ has atomic number \ and mass \.:-VAY
Atom ‘¢ has atomic number v and mass \f.- Y-V
Atom Y has atomic number $ and mass Y. .-
Atom ‘A has atomic number \ and mass .-+ VAY
Atom 14 has atomic number ¢ and mass VY. «- .-
Atom Y- has atomic number \ and mass .- VAY
Atom Y\ has atomic number \ and mass .-+ VAY
Atom YY has atomic number ¢ and mass Yo+«
Atom YY has atomic number A and mass )6.44¥4)

Atom Y¥ has atomic number & and mass Y-+«

&



Atom v¢ has atomic number £ and mass VY.
Atom v# has atomic number # and mass Vy.o - .- -
Atom YY has atomic number ¢ and mass V.- .-
Atom vA has atomic number ) and mass .- - YAY
Atom Y4 has atomic number \ and mass .- YAY
Atom Y- has atomic number £ and mass VY. -« -
Atom ¥\ has atomic number \ and mass ..« YAY
Atom YY has atomic number ) and mass .- - VAY
Atom vY has atomic number \ and mass ... VAY
Molecular mass: YAY.-Af-A amu.

Principal axes and moments of inertia in atomic units:

\ Y Y

EIGENVALUES - Y£aY.Y ) AYf# s sssiessosososososnsonion

X CRAQAA e YYE e OF
Y Cee e YYS - Q99AF - \VFA
Z Ce s BOF - AYER - Q98AY

THIS MOLECULE IS AN ASYMMETRIC TOP.
ROTATIONAL SYMMETRY NUMBER .

ROTATIONAL TEMPERATURES (KELVIN)  «-¥v\0 - -#f) - 2047
ROTATIONAL CONSTANTS (GHZ) SEFRAA L AYYEE L AYTON

Zero-point vibrational energy  ##vV¥\Y.- (Joules/Mol)

Voa.0V00Y (Keal/Mol)

Ly



VIBRATIONAL TEMPERATURES:

(KELVIN) VEVYAD VVYAY 9

VA"‘\‘ Yl"\cc"‘f

YOAE VoYY OYAY  AALF

AR EAY S SR S WA AA

DA R S PR TARS A i

OVFOT OV AN DTALL  DAYYY £YY.VY

FEo0F FEYNE YYYAZ YAODA  AVDFA

ANAYY 4 AN -

Vo 4AY Ve ETY
A A BB RV AR
YWEAAA ATYAYY
VEZANYY YFAAAY
YOOY A+ VF-ANY
YYEYAD VYYY.LY
YAYAAY Y1aFav)
Y.20NF Y.V fY
YYOAYA YVFFYY
YYVOLE YYOFAN
FYAYY FY.-AQA
FOOYAY TOOFAY

fPEr Y frTANF

Zero-point correction=

Thermal correction to Energy=

\ ¢ Y\Cca‘f

VYOV

YFYYVO

YONY oY

AN

\/\'\N‘?Y

ARVA RN

ARRRFARAR

Yiayao

YYAQNYY

FEVVYY

f&q ¢ c\/"t

a\"c‘?

WFAT AFYNA AAAS

V2AVAA VVYAND

YTYYAe Y AYYASY

YFOQ-A VY FPP0A

YOVYZFA YOLY.FA

IYIYAY YYYYAA

YAFYSY YAALSO

1AYFaa Y.vsA-

YAFPN - YALYAY

YY-FYA YYV2£4

AT FATATAPA R

FEEYAY FEVAAY

frer8Y fEYVSF

- YOFY- ¥ (Hartree/Particle)

LA

+ YYYAQF

VEEAY

4
7
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Thermal correction to Enthalpy= > YYYA»

Thermal correction to Gibbs Free Energy= ARSI PR
Sum of electronic and zero-point Energies= S\TO- 28RN
Sum of electronic and thermal Energies= YO ALY
Sum of electronic and thermal Enthalpies= VY0 FYASD
Sum of electronic and thermal Free Energies= A AR TR VAR

E (Thermal) CV S

KCAL/MOL CAL/MOL-KELVIN CAL/MOL-KELVIN
TOTAL VY- 047 FEAAY VEY P
ELECTRONIC STRR
TRANSLATIONAL CAAR YAAY FYASY
ROTATIONAL < AAY YAA) IAPAR
VIBRATIONAL VEAANO Fem) APNS
VIBRATION - DAY VAAY YAYY
VIBRATION v - OAY VAAD g0 F
VIBRATION v 04 VAaAN AR
VIBRATION ¥ -0V VAavYy AAREY
VIBRATION o c &N VA0A Yv-q
VIBRATION ¢ NN 1A0) Yoray
VIBRATION v 59 VAvY Yoo AV
VIBRATION A AN YAy Y.AOY

VIBRATION 1« cSNE IR Y.VES

£4



VIBRATION -

VIBRATION 1

VIBRATION \v

VIBRATION v

VIBRATION y¥

VIBRATION 10

VIBRATION ©#

VIBRATION ‘v

VIBRATION 1A

VIBRATION 14

VIBRATION v-

VIBRATION )

VIBRATION v

VIBRATION vy

VIBRATION v¥

VIBRATION va

VIBRATION v¥¢

INTERMEDIATE ¥

- Thermochemistry -

W?YY

W%v&

W%YV

W%fA

AR
Y

WYYF

HYV?

WY%\

= YO

vaﬁ

M nYQ‘Q‘

+ AMVY

WAY\

< ADA

WQ’A

Wﬂv'

+ AYA

YA

VATY

VAYT

MA°Y

YO

Y OYY

VOO

VOYF

APARIE

VFYY

VYAY

VYT

YT

VY YY

VATY

WAL

TOT0

TOAY

VAYA

APAWAN

YAYS

Voo AY

Wﬁ°ﬂ

WAY%

MY?Q

ana

W%a°

M 5&\~A

¢ ‘\“\V

Wf\ﬂ



Temperature v4A.N0- Kelvin. Pressure

Atom \ has atomic number Y and mass

Atom Y has atomic number Y and mass

Atom ¥ has atomic number 5 and mass

Atom ¥ has atomic number Y and mass

Atom 0 has atomic number § and mass

Atom ¢ has atomic number V¢ and mass

Atom VY has atomic number # and mass

Atom A has atomic number Y and mass

Atom 4 has atomic number 5 and mass

Atom V- has atomic number
Atom ‘) has atomic number
Atom ‘Y has atomic number
Atom Y has atomic number
Atom \¥ has atomic number
Atom 4 has atomic number
Atom \# has atomic number
Atom ‘Y has atomic number
Atom YA has atomic number
Atom ‘4 has atomic number
Atom Y- has atomic number

Atom Y\ has atomic number

¢ and mass

¢ and mass

\ and mass

\ and mass

\ and mass

\ and mass

\ and mass

¢ and mass

Y and mass

\ and mass

\ and mass

¢ and mass

0\

Yo ooan Atm
Ve e VeV
Ve VeV
YV eo s oo
VEee oYY
YV e on oo
YYAYY .Y
VW eo oo
Ve ey
VVeoooos
YV o ooos
VVioooee
Voo e YAY
Voo s YAY
Voo o YAY
Voo - YAY
Voo e YAY
Y Vio oo
VEee Yy
Voo s YAY
Voo o YAY
VT oo s



Atom YY has atomic number A and mass 16.29¥4)
Atom YY has atomic number \ and mass .- - VAY
Atom Y¥ has atomic number £ and mass VY. ---.
Atom Y4 has atomic number £ and mass VY.+ .- --
Atom Y# has atomic number ¢ and mass VY.« ---
Atom YY has atomic number # and mass Y. -+
Atom YA has atomic number ) and mass .- - VAY
Atom Y4 has atomic number ) and mass .. - VAY
Atom Y- has atomic number £ and mass VY. - .- -
Atom Y\ has atomic number Y and mass .- -VAY
Atom YY has atomic number ) and mass .- - VAY
Atom ¥Y has atomic number \ and mass V.- VAY

Molecular mass: YAY.-Af-A amu.

Principal axes and moments of inertia in atomic units:

\ Y Y

EIGENVALUES -- YSVS. Y - ¥ . # ok dofsdofsosod s for fok dok o6 %

X £ Q9990 -+t FAY e e ARQ
Y v s Fed +83998 el - YOA
Z C s AVY eeeYOd -394

THIS MOLECULE IS AN ASYMMETRIC TOP.
ROTATIONAL SYMMETRY NUMBER .

ROTATIONAL TEMPERATURES (KELVIN) - YYY# o cAYY e VD)

oY



ROTATIONAL CONSTANTS (GHZ)

Zero-point vibrational energy

VIBRATIONAL TEMPERATURES:

(KELVIN)

Vo4 FAYY (IKcal/Mol)

AANSS S AVYYY A S ADEEY

seYY 20y (Joules/Mol)

YAYY  FFAA B2 VIVOY ATA8)

YPOND YIVSY YYVYL YEALY YOV V

YPYSA YTYAL fY-AY TYANS TAANSP

OYON OARYF QAYYA F:0Y PV\FPSS

FYAAY #YRYY YAV A YAVLYY AYYAD

A?V‘F’\ Q"V‘AV °\Vf"f'°

\"\stf \"\v;AY’ \°5’V‘°\V

VIZYPA VAIYYLYS AYETVAA

VWO YFYVE VEYAYY

YEFY- 2 YFYYLYY Y FAANA

YYYTAZ VYFAFY Yvvawy

Y-¥ESA Y-VEQY Y-QV.YF

YIFASFD YIOYAZ VAPV

YYSO57 YYOV.YS YYAFNVA

Fravafe FRravy FEYRNY

F00. Y7 Yor-oF YOAVAY

FEYASS FFEOYA 0-FF0F

oy

Y AAN

\YA5 Y

YVEOYAY

YOYY.£Y

YEAAA -

\A’\&’\

YAV D

AR

A\RRYAFay

YYOONY

FEa0.T)

f;'vcf"

AFYY  AYOLEA

\RRRFE

YTYYV.A-.

YEFYYO

\ DY P

A ARYA

YA - AY

Yol¥e o

YIVYAY

YY VALY

YOVY -

FEAANY

\tAT\N4



Zero-point correction= - 70¥) FA (Hartree/Particle)

Thermal correction to Energy= SYYAYY
Thermal correction to Enthalpy= AN
Thermal correction to Gibbs Free Energy= ARAARE
Sum of electronic and zero-point Energies= SRRV AL
Sum of electronic and thermal Energies= AV YOAFA
Sum of electronic and thermal Enthalpies= “AVOe e YO YT
Sum of electronic and thermal Free Energies= A TARERR L
E (Thermal) CV S
KCAL/MOL CAL/MOL-KELVIN CAL/MOL-KELVIN
TOTAL VYV YAY FreND YTV YF
ELECTRONIC
TRANSLATIONAL < AA] YAA) FYAPY
ROTATIONAL - AAQ YAAN YEaY.
VIBRATIONAL VFADY - £ QY oo VY
VIBRATION SRARRE \AAF F04Yf
VIBRATION Y AR VAAY \iddd
VIBRATION ¥ R VAN LA
VIBRATION ¥ ax VAsY YAD
VIBRATION o AR \ 405 Y&EOA

VIBRATION ¥ < FeA Y AYY YAAY

ot



VIBRATION v

VIBRATION A

VIBRATION 1

VIBRATION 1 -

VIBRATION 1)

VIBRATION VY

VIBRATION v

VIBRATION 1

VIBRATION 1o

VIBRATION \#

VIBRATION Vv

VIBRATION 1A

VIBRATION 11

VIBRATION v

VIBRATION v}

VIBRATION vy

VIBRATION v

VIBRATION v¥

VIBRATION o

VIBRATION vy¥¢

AN
S 5T
- SV
< FYY
C ST
4\ d

+ AV

'Ngﬁ
< YEY
+YVY¥
- YV¥#
+ YAY
RAVE
A f
< AYAQ
< AOY
T
~Aars

* sﬁ&A

\sQ°&

VAQY

VAYF

VAYY

VAST

VYAY

VEYO

VFOY

ATARN

Yoy

)Y

VEYO

\Fye

\‘\C'A

VYYY

Y

V. Yof

VoV FF

[o]e}

Ts\/°\

T Y
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Faya

VGYI°Y

VANY

\‘\CT“

Vo YOF

AARNA

- AYA

°sﬁY\

.(Aﬂ.

< AFY
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