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Appendix |

Exponents and Coefficients for STO-3G Basis Set

Atom Shell
H 3 100
C 3 100

SP 3100
N 3100
SP 3100
0 3100
SP 3100

Exponent

34252509 |E+00
6.23913730E-01
1.68855400E-01

7.16168370E+01
1.30450960E+01
3.53051220E+00
2.94124940E+00
6.83483icon (1
2.22289900E-01

9.91061690E+01
1.80523120E+01
4.88566020E+00
3.78045590E+00
8.78496600E-01
2.85714400E-01

1.30709320E+02
2.38088610E+01
6.44360830E-+00
5.03315130E+00
1.16959610E+00
3.80389000E-01

Coefficient

1.54328970E-01
5.30328140E-01
4 A4634540E-01

1.54328970E-01
5.30328140E-01
4 A4634540E-01
-9.99672300E-02
3.99512830E-01
1.00115470E-01

1.54328970E-01
5.30328140E-01
4 AA634A0E-01
-9.99672300E-02
3.99512830E-01
1.00115470E-01

1.54328970E-01
5.30326140E-01
4 A4634540E-01
-9.99672300E-02
3.99512630E-01
1.00115470E-01

1.55916270E-01
6.07683720E-01
3.91957390E-01

1.55916270E-01
6.07683720E-01
3.91957390E-01

1.55916270E-01
6.07683720E-01
3.91957390E-01



Atom
H

C

Exponents and Coefficients for 3-21G Basis Set

Shell
2 100

1100
3 100

P2 100

P 1100
3 100

P2 100

P 1100
3 100

SP2 100
SP 1100

Exponent

5.44717300E+00
8.24547000E-01
1.83192000E-01

1.72256000E+02
2.59109000E+01
5.03335000E+00
3.66496000E+00
1.70545000E-01
1.95857000E-01

242766000E+02
3.64851000E+01
1.81449000E+00
5.42522000E+00
1.14915000E+00
2.83205000E-01

3.22037000E+02
4 84306000E-+01
1.04206000E+01
1.40294000E+00
1.57620000E+00
3.13684000E-01

Coefficient

1.56285000E-01
9.04691000E-01
1.00000000E+00

6.17669000E-02
3.58794000E-01
1.00713000E-01
-3.95897000E-01
1.21584000E+00
1.00000000E+00

5.98657000E-02
3.52955000E-01
1.06513000E-01
-4.13301 00CE0L
1.22442000E+00
1.00000000E+00

5.92394000E-02
3.51500000E-01
1.07658000E-01
-4,04453000E-01
1.22156000E+00
1.00000000E+00

2.36460000E-01
8.60619000E-01
1.00000000E+00

2.37972000E-01
8.58953000E-01
1.00000000E-+00

2.44586000E-01
8.53955000E-01
10000000CE0



Atom
H

C

Exponents and Coefficients for 6-31G Basis Set

Shell
3 100

1100
6 100

P 3 100

P 1100
6 100

SP3 100

P 1100
6 100

SP3 100

SP 1100

Exponent

1.87311370E+01
2.82539370E+00
6.40121700E01
161277800E-UL

3.04752490E+03
4.57369510E+02
1.03948690E+02
2.92101550E+01
9.28666300E-+00
3.16392700E+00
1.86827240E+00
1.88126850E+00
5.4d249309E-01
168714400E-01

4.17351100E+03
6.27457900E+02
1.42902100E+02
4 02343300E+01
1.28202100E+01
4.39043700E+00
1.16263580E-+01
2.71626000E+00
1.72218000E-01
2.12031300E-01

5.48467170E+03
8.25034950E+02
1.88046960E+02
5.29645000E+01
1.68975700E+01
5.19963530E+00
1.55396160E+01
3.59993360E:+00
1.01376180E+00
2.710005800E-01

100

Coefficient

3.34946000E-02
2.34726950E-01
8.13757330E-01
1.00000000E+00

1.83470000E-03
1.40373000E-02
6.88426000E-02
2.32184400E-01
4.67941300E-01
3.62312000E-01

-1.19332400E-01

-1.60854200E-01
1.14345640E+00
1.00000000E+00

1.83480000E-03
1.39950000E-02
6.85870000E-(2
2.32241000E-01
4,69070000E-01
3.60455000E-01

-1.14961000E01

-1.69118000E-01
1.14585200E+00
1.00000000E+00

1.83110000E-03
1.39501000E-02
6.84451000E-02
2.32714300E-01
4.70193000E-01
3.58520900E-01
-1.10777500E-01
-1.43026300E-01
1.13076700E+00
1.00000000E+00

6.89991000E-02
3.16424000E-01
1 44308300E-01
1.00000000E+00

6.75600000E-02
3.23907000E-01
140895000E-01
1.00000000E+00

1.08743000E-02
3.397528D0E-01
1.27158600E-01
1.00000000E+00



Atom
H

Exponents and Coefficients for DZ Basis Set

Shell
3100

1100
6 100

1100
1100
1100
P 4100

P 1100
6 100

1100
1100
1100
P 4100

P 1100

Exponent

1.92406000E+01
2.89920000E+00
6.53400000E-01
1.77600000E-01

4.23261000E+03
6.34882000E-+02
1.46097000E+02
4.24974000E+01
141892000E+01
1.96660000E+00
5.14770000E+00
4.96200000E-01
1.53300000E-01
1.81557000E+01
3.98640000E-+00
1.14290000E+00
3,59400000E-01
1.14600000E-01

5.90944000E+03
8.87451000E+02
2.04749000E+02
5.98376000E+01
1.99981000E+01
2.68600000E-+00
1.1.9270000E+00
7.00000000E-01
2.13300000E-01
2.67660000E+01
5.95640000E-+00
1.70740000E+00
5.31400000E-01
1.65400000E-01

Coefficient

3.28280000E-02
2.31208000E-01
8.17238000E-01
| C00000CCEQ0

2.02900000E-03
1.55350000E-02
1.54110000E-02
257121 00CE0L
5.96595000E-01
2.42517000E-01
1.00000000E-+00
1.00000000E-+00
1.00000000E-+00
1.85340000E-02
1.15442000E-01
3.86206000E-01
6.40089000E-01
1.00000000E+00

2.00400000E-03
1.53100000E-02
142930000E-02
2.53364000E-01
6.00576000E-01
2.45111000E01
1.00000000E+00
1.00000000E+00
1.00000000E+00
1.82570000E-02
1.16407000E-01
3.90111000E01
6.37221000E01
1.00000000E+00



(Continued)

Atom
0

Atom
H

Shell
6 100

1100
1100
1100
P 4 100

P 1100

Exponent

1.81654000E+03
1.17582000E+03
2.13188000E+02
8.11696000E+01
2.71836000E+01
3.41360000E-+00
9.53220000E+00
9,39800000E-01
2.84600000E-01
3.51832000E+01
1.90400000E-+00
2.305 [000CEC0
1.171C000CE(L
2.13700000E-01

Coefficient

2.03100000E-03
1.54360000E-02
1.37710000E-02
2 47606000E-01
6.11832000E-01
241205000E-01
1.00000000E+00
1.00000000E+00
1.00000000E+00
1.95800000E-02
1.24189000E-01
3.94727000E-01
6.273 75000E-01
1.00000000E+00

Exponents and Cogfficients for DZP Basis Set

Shell
3100

1100

P 1100

6 100

Exponent

1.92406000E-+01
2.89920000E-+00
6.53400000E-01
1.77600000E-01
| CO00000CEH0

4.23261000E+03
6.34882000E-+02
1.46097000E+02
4.24974000E+01
141892000E+01
1.96660000E+00
5.14770000E+00
4,96200000E-01
1.53300000E-01

Coefficient

3.28280000E-02
2.31208000E-01
8.17238000E-01
1.00000000E-+00
1.00000000E+00

2.02900000E-03
1.55350000E-02
1.54110000E-02
257121 000E0L
5.96559000E-01
2.42511000E-01
1.00000000E+00
1.00000000E+00
1.00000000E-+00

102



(Continued)
Atom

Shell
p 4 100

1100
1100

6 100

1100
1100
1100
P 4 100

P 1100
D 1100

6 100

1100

Exponent

1.81557000E+01
3.98640000E+00
1.14290000E+00
3.59400000E-01
1.14600000E-01
1.50000000E-01

5.90944000E+03
8.87451000E+02
2.04749000E+02
5.98376000E+01
1.99961000E+01
2.68600000E+00
1.19270000E+00
7.00000000E-01
2.13300000E-01
2.67860000E+01
5.95640000E-+00
1.70740000E+00
5.31400000E-01
1.65400000E-01
8.00000000E-01

1.81654000E+03
1.17562000E+03
2.13188000E+02
8.11696000E+01
2.711836000E+01
3.41360000E+00
9.53220000E+00
9,39800000E-01

2.84600000E-01

3.51832000E+01
1.90400000E+00
2.3051000CE0
1.1710000CE{L
2.13700000E-01

8.50000000E-01

Coefficient

1.85340000E-02
1.15442000E-01
3.86206000E-01
6.40089000E-01
1.00000000E+00
1.00000000E+00

2.00400000E-03
1.53100000E-02
1.42930000E-02
2.53364000E-01
6.00576000E-01
2.45111000E-01
1.00000000E+00
10000000CEQ0)
1.00000000E+00
1.82570000E-02
1.16407000E-01
3.90111000E-01
6.37221000E-01
1 0000000CEQD
1.00000000E+00

2.03100000E-03
1.54360000E-02
1.37710000E-02
247606000E-01
6.11832000E-01
241205000E-01
100000000E+00
1Q000000CEQD
1.0000000CHD
1.95800000E-02
1.24189000E-01
3.94727000E-01
6.27375000E-01-
10000000CEQ
1 0000000CEQ
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Appendix [l

The MCY Potential for Water-Water Interactions [60]

REw, Y = 221

(AE in kealmol, r in A)

4 O(rs

13 ‘T4 r8 B 3l

+a, exp(-h,rs)

+a2exp(-02,3) + exp(-n2,4) + exp(-b 22) + exp(-h 223)]
+as[exp(-b3,0) + exp(-03%) +exp(-bID) + exp(-b3%)]
-2 4exp(-b4r16) +exp(-b42) + exp(-b4r3) +exp(-h4d)]

Parameter Coefficient
Q24Trs0 170.9389
a 1088213.2

a2 666.3373

a3 1455.427

% 2735954

i 5152712

h? 2.760844

b3 2.961895

bd

2.233264



Appendix 111

Source Codes for Program Fortran77

1. Program for Generating Coordination of Water Molecule

*******

PROGRAM Generation of Coordmanon ofWaIer *

************************************************

OO

*kkkhkkkkkk *khkhkk ** * % ** *

Generation coordinate of water in Quadrant 2(-,+lF)

REAL SINALP,SINBET,SINGAM,COSALP,COSBET,COSGAM,
+ A21022 A23 A311A32.A33

REAL*8 X,Y,ZDIST, V, 1, }

CHARACTER*3 0, HI, H?

PARAMETER(YH 15T=0.75669, YH2ST=-0.75669,ZHST=0.58589)

A isalpha, IB is beta, IC is gramma ***

OPEN (I,FILE='co0rQ2)

Pl=4 *ATAN(L)

alpha=180, heta=0, gramma=0-90

1A= 180
DO 11 IC=090%
DO 1 17=17
DO 1 IY=17

DO 1L IX= 17
vo =REAL(X)-L)

YO =REAL(Y)

20 =REAL(Z)

ALP = REAL(IA)(PI/180.0)
BET = REAL(IB)¥(PI/L800)
GAM = REAL(IC)(PL/180.0)

SINALP=SIN(ALP)
COSALP=COS(ALP)
SINBET=SIN(BET)
COSBET=COS(BET)
SINGAM=SIN(GAW)
COSGAM=COS(GAM)



A21=COSALP*SINGAM+SINALP*SINBET*COSGAM
A22=COSALP*COSGAM-SINALP*SINBET*SINGAM
A23=-SINALP*COSBET
A31=SINALP*SINGAM-COSALP*SINBET*COSGAM
A32=SINALP*COSGAM+COSALP*SINBET*SINGAM
A33=COSALP*COSBET

XH1=A21 *YH1 ST+A3L*ZHST +x0
YH1=A22*YHLST+A32*ZHST + YO
ZHIFA23*YHIST+A33*ZHST +20
XH2=A21*YH2ST+A3T*ZHST +X0
YH2=A22*YH2ST+A32*ZHST + YO
ZH2=A23*YH2ST+A33*ZHST + 20

DIST = SQRT((XO™2)+(YO"2)+(Z0*2))
WRITE(L,70) X0,YO.ZO,DIST XHLYHLZH BXH2, YH2ZH?
CONTINUE

alpha=90, beta=0, gramma=30
|A=90
IB=0
IC=90
DO21Z= 17
DO221Y=17
D022 IX= 17
XO =REAL(IX)*(-L)
YO =REAL(lY)
Z0 =REAL(IZ)
ALP = REAL(IA)(PI/180. O)
BET = REAL(IB)*(PI/180.
GAM = REAL(IC)*(PI/ 180, 0)

SINALP=SIN(ALP)
COSALP=COS(ALP)
SINBET=SIN(BET)
COSBET=COS(BET)
SINGAM=SIN(GAM)
COSGAM=COS(GAM)

A21=COSALP*SINGAM+SINALP*SINBET*COSGAM
A22=COSALP*COSGAM-SINALP*SINBET*SINGAM
A23=-SINALP*COSBET

A3 1=SINALP* SINGAM-COSALP* SINBET*COSGAM
A32=SINALP*COSGAM+COSALP*SINBET*SINGAM
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A33=COSALP*COSBET

XHEEA2I¥YHIST+ASIZHST + X0
YH1=A22*YHIST+A32*ZHST + YO
ZHIEA23*YH IST+A33*ZHST + 20
XH2=A21*YH2ST+A31*ZHST + XO
YH2=A22*YH2ST+A32*ZHST + YO
ZH2=A23*YH2STHA33 *ZHST + 20

DIST = SQRT((XO**2)+(YO**2)+Z0**2))
WRITE(1,70) XO,YO,ZO,DIST XH LYH1ZH1XH2, YH2,ZH?
22 CONTINUE
C
C  alpha=0, beta=90, gramma=90-270
IB=90
IA=0
DO 33 1C=90,270.90
DO 3B 1Z=25
DC: IY=13
DO 3B 1%=25
X0 =REAL(IX)*(-L)
YO =REAL(IY)
Z0 =REAL(IZ)
ALP = REAL(IA)*(P1/180.0)
BET = REAL(IB)*(PI/180.0)
GAM = REAL(IC)*(PI/180.0)

SINALP=SIN(ALP)
COSALP=COS(ALP)
SINBET=SIN(BET)
COSBET=COS(BET)
SINGAM=SIN(GAM)
COSGAM=COS(GAM)

A21=COSALP*SINGAM+SINALP*SINBET*COSGAM
A22=COSALP*COSGAM-SINALP*SINBET*SINGAM
A23=-SINALP*COSBET
A31=SINALP*SINGAM-COSALP*SINBET*COSGAM
A32=SINALP*COSGAM+COSALP*SINBET*SINGAM
A33=COSALP*COSBET

XHI=A21*YHIST+A3L*ZHST + X0
YH1=A22*YHLST+A32*ZHST +YO
ZHIFA23*YH |ST+A33*ZHST + 20



XH2=A21*YH2ST+A3L*ZHST + X0
YH2=A22*YH2ST+A32*ZHST + YO
ZH2=A23*YH2ST+A33*ZHST + 20

c
DIST = SQRT((XOP2)#{(YOH2)+(Z0*2))
WRITE(L,70) XO,YOZO,DIST XH1 YHLZH IXH2, YH2,ZH?
% CONTINUE
c
70 FORMATCO '3F125F82/H '3F125/H 3F125)

CLOSE(l)
OPEN (1,FILE-coorQ2)
OPEN (2,FILE="coorQ2.hak)
60  READ (180,END=94)0xY,ZDISTHL, V. H2r, t
IF (DIST.GE.34 .AND. DIST.LT.10.) THEN
WRITE (280) 0.x,Y,ZDISTHL V, H2r,
END IF
GO TO 60
% CLOSE(2)
CLOSE (1)
80 FEJNR[I)\/IAT(AS,SFIZ.S,F8.2/,A3,3F12.5/,A3,3F12.5)

2. Program for Automatically Running Gaussian98 and Getting Output

ek PROGRAM COMP : GLUCOSAMINE-WATER *+*
REAL*8 EHF, DeltaE, DISTr, & V. , xy.Z
reai*3 Emono, Hartree
CHARACTER TEXT*9,5CF*9,PROB*9,STOP*9,ERROR*,
+0*3,HL *3 H2*3 line*20
OPEN (I,FILE="energy')
OPEN (7,FILE-coord)
open (2 file-const')
read (2,55) Emono, Hartree
C  Hartree =627.5, Emono = Emono(Glu)+Emono(Water)
%  format(F16.9,F8.2)

WRITE (1(TL,A41)7 ** Energy of Glucosaminet H20 ***

WRITE (1,(T1,4A20)) ling,line,line,line

WRITE (L, (TLAS))ATOM X Y .Z D
+ST F Deltaf’

WRITE (!,'(TL,4A20)) lineling,ling,line
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30

40

50

99
10

NCONF=50
DO 70 1= LNCONF
READ (7,10) 0,r, £ HL M, , FI2xyz
FORMAT(A3,3F12.5/,A3,3F12.5/,A3,3F12.5)
DIST = SQRT((r* *2)+(s**2)+{t**2))
OPEN (8,FILE-Water)
WRITE(@8,L) 0,1, £ HI, V. , H2xy.zZ
FORMAT(A3,3F12.5/,A3,3F12.5/ A3 3F12.5))
CLOSE(8)
CALL SYSTEM ('cat head Water > wa.inp')
head is head of the input Gaussian file
CALL SYSTEM Cg9 < wg.inp > wg.ouf)
OPEN (9,FILE-wg.out)
READ (9,20,END-99) TEXT
FORMAT (A9)
SCF =" SCF Done
PROB =" Problem’
STOP=""STOP
ERROR =" core
IF (TEXT.EQ.SCF) THEN

BACKSPACE ( NIT=9)

READ (9,30) EHF

FORMAT (20X,F16.9)

DeltaE = Hartree * (EHF - Emono)

WRITE (1,40) 0,1, tDIST,EHF DeltaEHL, V. H2xy.z
FORMAT(A3,3F12.5,F10.5,2F16.9/,A3,3F12.5/,A3,3F

CLOSE (9)
GOTO T
END IF
IF (TEXT.EQPROB) THEN

WRITE (150) 0,1, ,t, DIST, ERROR HluvwH2.X Y2
FORMAT (A3,3F12.5F10.5,A9 A3 3F12.5/ A3 3F12.5)

CLOSE (9

GOTOT0
END IF
GOTO &

WRITE (150) 0, 1, ,t DIST, STOPH, V. H2xyz

CONTINUE
CLOSE (7
CLOSE (1
END
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Appendix 1V

Input Files for Gaussian98 Program

1. Optimization of Glucosamine Structure

SRunGauss

#HF/D95* scf=direct optcyc=999 popt

Glucosamine Optimization

0

HI
02
G
G4
N
Ho
Hi
8
09
H10
Cll
012
HI3
Cl4
Cl5
016
HL/
018
H19
H20
HA
H22
H23
H24
H2

HI 12

0213 Hl a3

Grd 024 H o4

CArs G3ab 02¢b

Nor6 CAab C3db

Nor7 Char C3d7

C4r8 C3a8 028

89 C4a9 C3a9
09rio CBaio Chdio
C8rll Cdall C3dll
Cll r2 C8al2 CAdI2
012r3 Cllal3 C8dB3
Clirl4 C8ald CAdl4
Cldrs Cllalb C8dl
Cl5r16 Cl4ale Cll di6
016 r7 Clsal7 Clddl7
C3r18 02al8 HIdi8
C3r19 02al9 HIdo
C4r20 C3a20 02d20
Csr Chal G3dn
Cllr22 C8a22 Cdd22
Ccl4r3 Cll a3 C8d23
Clhrd clua2d Cll d4
C1515 Clda2s Cll db

Variables:

04=

160.0000000

d 0= -55.1809684



d13= 65.3990185
d17= -284.2960206
Constants:

2= 0.8719969

3= 13084393

M= 15291429

b= 14437478

6= 0.9049919

(7= 09057244

8= 15343384

9= 14251882

ri0= 0.7936508
rll= 15222113
rl2= 14407029
rl3=" 08023056
rld= 15343415
r15= 15154879
rie= 14211470
rl 7= 0.896638H
rl8= 14082009
rl9=" 09709391

120= 1.0457743
r21= 10606668
r22= 10593746
123= 1.0657%42
r24= 10458814
5= 1.0773269
a3= 1070002873
ad= 105.7385685
5= 1105074557
6= 1136001523
a7= 1135194933
a8= 110.3986089
9= 1105366633
al0= 1135970767
al 1= 108.9352193
al2= 1084701334
al3= 121.9268115
al14= 109.6102878
al5= 1155051439
al16= 1139834004
al7= 1230757485
al 8= 107.7372813
a19= 1038283705



a20= 1124443428
a21= 110.1063%49
a22= 107.73/3748
a23= 1057528325
a24=100.3697534
a25= 1038821473
5= -64.375089%4
6= 109.73273%
d7= -49.9277388
d8= 171.8609814
19=-173.8526647
dl 1= -53.3456585
d12= 174,9480087
d14= 559780277
dl5- 1795229541
dlo= 554258471
dl 8= -81.0000049
dl9= 36.7415416
020= 518620269
021= 66.5390537
022= -72.5162642
023= 574738128
024= -65.5554123
025=-162.2956507

2. Single Point Energy of Glucosamine-Water

SRunGauss
#HF/D95** scf=direct

Glucosamine+Wiater

1

053119 314992 0.45062
0.00333 256802 0.81949
0.00017 143384 0.00143
127971 067058 0.34564
244337 144807 -0.00907
290230 176013 0.70577
241728 177212 0.85422
128778 -0.69914 -0.34574

OITLTLIT=Z=00OSTo



TTOIIIIXIIITITITOTITOOOIOO IO

3.

240751
3.10409
-0.00016
-0.03704
052110
-1.20626
-2.56410
-2.15826
-2.89345
-1.15147
-0.05259
138113
135160
0.06382
-1.09530
-2.54262
-3.23735
-3.15147
-2,05259
-1.38113

Basis Set Superposition Error: Glucosamine as a Ghost Atom

SRunGauss
#HF/D95** scf=direct Massage

Glucosamine+H20 : Glucosamine is a Ghost atom

0

OTOOITIT=Z00O0O T,

12

-1.46927
-1.10457
-1.43364
-2.66506
-3.23403
057172
-1.18445
-1.57599

-0.98955
0.68485
1.79639
0.50408

-0.57640
-1 74041
-0.37953
-1.99568

-0.60626
0.28485
1.806J,
0.71408

213 183

3rd 234

14

s 38 205
516 446 3d6
5r7 4ar 3d7
4r§ 388 2d8
8r9 449 309
9rio 8al0 4dio

8rli 4all 3dll

0.08351
002441
-0.00142

-0.74866
-0.65676
-0.3%76
-0.12125

123112
18978
0.31090

0.89774

137309

-1.39735

101060
-143919

078101

-0.73458
042090

0.29774

111309

0 Ur2 8al2 4dD
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2r33
1rl4
14r15
5rib
16r17

nr2
14123
15124
15125
18126
2627
26128
Variables:
2= 0.8720
3= 1.3984
a3= 107.00
r4= 15291
ad= 105.74
d4= 159.46
h= 1438
5= 11051
d5= 295.63
r6=0.9050
a6= 113.60
d6= 109.73
r7=0.9057
a7= 11352
d7=310.07
8= 15343
a8= 11040
d8= 171.86
19= 14252
a%= 11054
9= 186.15
rl0=0.7936
al0= 113.60
d10= 304.40
rl 1= 15222
al 1= 10893
dl 1=306.65

T T ITITITITITTITITITITCITCOOIT

naB 8dl3
8ald 4du
nakb 8dl5
14al6 11d16
a7 Ud

3rl§ 2al8 1d18
3r9 2al9 1d19
4r20 3220 2d20
810 4a21 3dd

8422 4d22
a3 8d23
a4 1 a4
Uas 1ds
3826 226
1Ba27 327
1Ba28 3d28



r2= 14407
al12= 10847
d12= 17495
r13=0.8023
al 3= 12193
d13= 6119
rl4= 15343
al14= 10961
d14= 5598
r15= 15155
al 5= 11551
d15= 179.52
rl6= 14212
al6= 11398
d16= 5543
rl 7=0.8966
al7= 12308
d17= 7358
rl 8= 1.4082
a18= 107.74
d18=279.00
r19=0.9709
a19= 10383
d19= 36.74
r20= 1.0458
a20= 112.44
d20= 51.86
r21= 1.0607
a21= 11011
d21= 66.54
r22= 1.05%
a22= 107.74
d22= 287 .48
123= 1.0658
a23= 105.75
d23= 5747
r24= 10459
a24=100.37
d24=294.44
r25= 10773
a25= 103.88
d25= 197.70
126= 2.5464
a26= 93.36

115



116

026= 32246
127=0.95/0
a2(= 42.57
027=339.2
28=0.95/0
a28= 14403
028=309.67

1000
2000
3000
4000
5000
6 000
7000
8 000
9000
10000
1.00.0
12000

1300.0
14000
1500.0
16000
17000
1800.0
19000
2000.0
21000
22000
23000
24000
25000

4, Basis Set Superposition Error: Water as a Ghost Atom

SRunGauss
#HF/D95** scf=direct Massage

Glucosamine+H20 : Water is Ghost atom

01



1r2
213
34
4rh
516
hr7
4r8
819
9rio
8rll

2113
nri4
14r15

3ri8
3r19
4r20

8r21

122
14123
15124
15125
18126
26127
26 128
Variables:

r2=0.8720
r3= 1.3984
a3=107.00
r4= 15291

ad= 105.74
4= 159.46
r5= 14438
a5= 11051
d5=295.63
r6=0.9050
a6= 113.60
d6= 109.73
r7=0.9057

ar= 11352
d7- 310.07

T LT LT LT LT ILTITILILTITOTITOOO TIToo T OO T T =20 0O OO

133

244 1d4
3 2
436 3d6
4ar 3d7
38 248
439 3d9
8aio 4dio
4all 34l

Ur2 8al2 4d2

a3 8d13
8ald 4dl4
alb 8dB5

B5ri6 14al6 1dlb
16rl7 Ball Udl

2418 1d18
249 1d19
320 2d20
4821 3d21
a2 4d22
1823 8023
14824 1 024
14825 10d25
3a26 2026
18827 3d27
18828 3028

iy



8= 15343

a8= 11040

d8= 171.86

19= 14252

a%= 11054

9= 186.15

rl0=0.7936
al0= 11360
dl0=304.40
fl 1= 15222
al 1= 10893
dl 1=306.65
r12= 14407
al12= 10847
dI2= 1749
r13= 08023
al3= 12193
di3= 61.19
rl4= 15343
ald= 10961
d14= 55.98
r15= 15155
al5= 11551
dl 5= 179.52
r16= 14212
alo= 11398
d16= 55.43
7= 0.8966
al7= 12308
d17= 7358
r18= 14082
al 8= 107.74
dl 8=279.00
r19=0.9709
al9= 10383
d19= 36.74
r20= 1.0458
a20= 112.44
d20= 51.86
r21= 1.0607
a21= 11011
d21= 66.54
r22=1.05%
a22= 107.74



022= 28748
123= 10658
a23= 105.75
023= 57.47
124= 10459
a24=100.37
024=294.44
125= 10173
a25= 10388
025= 197.70
26= 2.5464
a26= 93.36
026= 322.46
r27=0.9570
a27= 4257
027=339.2
128=0.95/0
a28= 144,03
0128= 309.67

26 000

27000
28000

5. Natural Population Analysis of Glucosamine

SRunGauss
#HFID95** scf=direct pop=NPA

Glucosamine, Natural Population Analysis

—

-0.53119 314992 0.45062
0.00333 256802 0.81949
0.00017 143384 0.00143
127971 0.67058 0.34564
244337 144807 -0.00907
2.90230 176013 0.70577
241728 171272 -0.85422
128778 -0.69914 -0.34574
240751 -1.46927 008351

OO ITTr=0 oo o



T ITITITITTITTITOITOOMOOIOO T

3.10409

-1.10457

Q000016 -1.43384

-0.03704
0.52110
-1.20626
-2.56410
-2.15826
-2.89345
-1.15147
-0.05259
138113
135160
0.06382
-1,09530
-2.54262
-3.23735

-2.66506

-3.23403
057172
-1.18445
-1.57599

-0.98955
0.68485
1.79639
0.50408

-0.57640
-1 74041
-0.37953
-1.99568
-0.60626

0.02441

-0.00142

-0.74866

-0.65676
-0.3976
0.12125

123112
180578
0.31090

-0.89774

137309

-1.39735

101060

-1.43919
-0.78101
-0.73458
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