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Materials

Commercially available acetonitrile (HPLC-gradient grade) and DM SO (>99.8%, extra dry) were
used as received. Commercially available CH,Cl, was freshly distilled over CaH, before use.

The benzhydrylium tetrafluoroborates Ar,CH'BF,~ were prepared as described befores The
benzhydryl chlorides were synthesized according to literature procedures®? Commercially
available benzyl bromide was freshly distilled before al kinetic experiments.

Quinine (1a, 99%), quinidine (1b, 99%), chinchonidine (1d, 99%), and quinuclidine (1e, >98%)
were purchased and used directly without further purification. Compounds 1c and 1f were also
synthesized according to literature procedures.>¥ Lepidine (1g, 99%) and 6-methoxyquinoline
(1h, 98%) were purified by distillation.

Product Studies

Reactions of cinchona alkaloids and related amines with benzyl bromide have previously been
described in literature.>*=® For that reason, only the reactions of amines 1 with benzhydrylium
ions have been investigated. For all of theH, *C NMR, and other 2D-NMR (COSY, HSQC, and
HMBC) spectroscopic measurements almost equivalent amount of amines and benzhydrylium
ions were used. Chemical shifts are reported in ppm relative to the deuterated solvent as interna
standard (641.96 for CDsCN in *H NMR and & 1.39 for CDsCN in *C NMR).

Reaction of (ani),CHCI with 1le.

(ani)>,CHCI (58 mg, 0.22 mmol) and quinuclidine 1e (25 mg, 0.22 mmol) were dissolved in dry
THF (4 ml) and stirred for few minutes at ambient temperature. A colorless salt ((ani),CH-1e, 55
mg, 67%) precipitated which was filtered and analyzed by NMR.

'H-NMR (CD3CN, 400 MHz): §=1.87 (m, 6 H, CH,), 2.07 (m, 1 H, CH), 3.57 (m, 6 H, N*CHy),
3.81 (s, 6 H, OCHs), 6.28 (s, 1 H, H%), 7.02 (d, J = 8.9 Hz, 4 H, Ar), 7.80 (d, J = 8.9 Hz, 4 H, Ar).
B3C-NMR (CDsCN, 100 MHz): & = 21.2 (C?), 24.8 (C’), 53.9 (C°), 56.2 (CY), 80.1 (C°, Ar,CH-
N%), 115.5 (C%), 126.2 (C°), 134.0 (C*), 161.6 (C?).
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Sarple Nare:

ME204A
Data Collected on:

russel . cup. uni-muenchen . de—vrrs400
Archive directory:

H7

i

Sanple directory:

MEB204R
FidFile: MVR204A gOSY 4r01
Pulse Sequence: gOCSY

Solvent: od3can
Data collected on: Apr 5 2009

Terp. 27.0 € / 300.1 K

HG

Sarple #5, Operator: walkupl

Relax. delay 1.000 sec
Bog. time 0.150 sec
Width  4006.4 Hz
2D Width 4006.4 Hz

2 repetitions

256 increments

HL, 399.9188739 Mz
DATA PROCESSING

Sing ball 0.075 sec
Fl DATA PROCESSING
Sine bell 0.064 sec
FT size 1024 x 1024
Total time 11 min

H1

H9

H4

K

COSY-NMR (CD3sCN) for (ani),CH-1e
[Correlation between protons]

5
FL (ppm)
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Mehiuddin Baidya, AK Mayr

Sample Name: c
ME204A co
Data Collected on:
russel . cup. uni-uanchen. de-vrTes400 . L l 1 .|I
Archive di :
/hame/russel Mayr/Baidva 7 I|
Sanple directory: HL
MBE204A .

FidFile: MME2O4A HSQCAD 4r0l

Pulse Sequence: HSQCAD |
Solverit: al3en

Data collected on: Apr 5 2009 3
Terp. 27.0 C / 3001 K 6 ~

Sarple #5, Operator: walkupl H 3 1 [

Relax. delay 1.000 sec H1 ] 4
Iog. time 0,150 sec

Width 4006.4 Hz
2D Width 17597.9 Hz
4 repetitions

2 x 256 increments
CBSERVE Hl, 399.9188739 Miz 5
[CECCPLE C13, 100.5679775 Mz j
Power 30 dB 1
of f during delay .
W40 autoX 8131 modulated ] 6

Total time 42 min H3

H LI e L R
O 9 130 120 110 100 920 8 70 60 50 40 30 20

HSQC-NMR (CDsCN) for (ani),CH-1e
[Correlation between protons and carbons, specially between H® and C¥]
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Sarrple Name: 4 5
MB204A ¢t c ‘ ‘CG
Data Collected on:
russel . oup.uni-maenchen. de—vrmrs400 i -
Archive directory: N
/heme/ zussel Mayr/Baidya B
Sanple directory: b
ME204A {pom)-
FidFile: MWECO4A gHVECAD 4r01 6.0
Pulse Sequence: gHVECZD R
Solvent: od3en 6.1
Data collected cn: BApr 5 2009
Terp. 27.0 € / 300.1 K 6.2
Sarple #5, Operator: walkupl H9 - ] @ @ E
Relax. delay 1.000 sec 6.3
Acg. time 0.150 sec
Width  4006.4 Hz 6.4
2D Width 19607.8 Kz ]
4 repetitions .
2 x 256 increments 6.5
CBSERVE HL, 399.9188739 Miz ]
DATA PROCESSING 1
Sine bell 0.075 sec 6.6
F1 DATA PROCESSTNG
Gauss apodization 0.024 sec ]
FT size 1024 x 4096 6.7
Total time 43 min
6.8
6.9
8 — 0—: D 8
@ 6 Cl UL L L L L L L L L T
N | | | | | | | | |
H 130 120 110 100 2 80 70 60 50
D 7 o
\O 4 : P O/ .
HMBC-NMR (CDsCN) for (ani),CH-1e

[Correlation shows that C* and C° is connected via C?]



Reaction of (mfa),CH-BF, with 1e.
(mfa),CH-BF, (22 mg, 0.05 mmol) and quinuclidine 1e (8.0 mg, 0.07 mmol) were mixed in an NMR tube and the mixture was analyzed by NMR.

'H-NMR (CDsCN, 600 MHz): 6= 1.89 (m, 6 H, H'), 2.09 (m, 1 H, H'), 3.07 (s, 6 H, NCH3), 3.40 (m, 6 H, N"CH,), 4.07 (g, J = 9.2 Hz, 4 H,
CH.CFs), 5.20 (s, 1 H, H%), 6.91 (d, J = 9.0 Hz, 4 H, Ar), 7.55 (d, J = 9.0 Hz, 4 H, Ar). ®*C-NMR (CDsCN, 150 MHz): § = 21.7 (C*), 25.3 (C™),
40.3 (C?), 54.1 (g, J = 32 Hz, CH.CF3), 54.8 (C?), 83.5 (C°, Ar,CH-N"), 114.3 (C°), 122.8 (C’), 127.6 (q, J = 282 Hz, CFs), 133.7 (C°), 151.0 (C?).
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ata collected on: Aug 21 2008

Terp. 27.0 C / 300.1 K
arple #9, Operator: walkupl

Felax. delay 1.000 sec

Acg. time 0.170 sec

itidth 6009.6 Hz

2D Width 6009.6 Hz

2 repetitions

512 increments

BSERVE Hl, 599.4864705 Mz

Sy. sine bell 0.066 sec
T size 4096 x 4096
okal time 22 min

11

@ s
8 BF4
N

COSY-NMR (CD3CN) (mfa),CH-1e
[Correlation between protons|
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DRI BALnE, A MEYLD 6
C5
Saple Name
MEB200
Data Collected on: ‘ co
Archive directory: P 1
/hame/var600 /Mayr/Baidya o
Saple directory: 7 e
FidFile: ME200 HSQCAD 601 (o)
9 3
Pulse Sequence: HSQCRAD H 5 5.25 .
solvent: odcn =
Data collected on: Rug 21 2008 5.4
Tenp. 27.0 € / 300.1 K 5.5_:
Sample #9, Operator: walkupl i
Relax. delay 1.000 sec 5-3;
Aog. time 0.170 sec 3
Width  6009.6 Hz 6.0-
2D Width 24875.6 Hz E
4 repetitions 6.2
2 x 512 increments E
CBSERVE HL, 599.4264705 Mz
[ECAPIE C13, 150.7526750 Mz 6.4
Power 42 aB E
on during acguisition 6.6
of f curing delay
W40 cpedl? modulated 635
DATA. DROCESSTNG i -9
Gauss apodization 0.069 sec = ] f
F1 DATA PROCESSING H5 7.0
Gauss apodization 0.019 sec E
FT size 4096 x 4096 7.2-5
Total time 1 hr, 25 min : E
11 7.4;
@10 o Ho 7 7.61 °
®_'s  BF4 :
7.8
| II|.III|I. |IIII|III IIII|IIII|IIII|I I|IIII|I. |
135 130 125 120 115 110 105 100 95 20 85 80

N
AN

1CF3

[Correlation between protons and carbons, specially between H® and C°]

F1 (ppm)

HSQC-NMR (CDCN) (mfa),CH-1e
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directory
Sharrefvar 600 Mayr /Baidya .
Sample divectory: v
FidFile: ME200_gEMECAD_601 (H:m)_; cea,

Pulse Sequence: gHMECED 42§
Solvent: od3on 3
Data collected on: Zug 21 2008 3
4.4-
Terp. 27.0 C / 300.1 K 4.65
Sarple #9, Operator: walkupl e
Belax. delay 1.000 sec 4.8+
Aog. time 0.170 sec E
Width  6009.6 Hz 5.0=
2D width 33167.5 Hz 3

;xsnimza'rmts H® 527 o ' i
CBSERVE HL, 599.4864705 Miz 3
[ATA PROCESSING 5.4
Sy. 3ine kell 0.085 sec 3
F1 DATA PROCESSTNG 5 6=
Gauss apodization 0.014 sec 3
FT size 4096 x 4096 3
Total time 1 hr, 27 min 585
11 6.0~
@l o
8 BF4 B
N 6.4-
H E
9 66—;
6 -3 6.8

4 N 4 E 0 8
5 ||||||||||| ||||||||II|IIII|III. | T T T T | I T L ||
2 CF4 130 120 110 100 90 80 70 60 50
1
F1 (prm)

HMBC-NMR (CDCN) (mfa),CH-1e
[Correlation shows that C® and C° is connected via C?]
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Reaction of (ani),CHBr with 1h.
(ani)2CHBr (26 mg, 0.08 mmol) and 1h (11 mg, 0.07 mmol) were mixed in an NMR tube and the mixture was analyzed by NMR.

'H-NMR (CDsCN, 400 MHz): §=13.80 (s, 6 H, OCHs3), 4.00 (s, 3 H, OCH3), 7.00 (d, J = 8.8 Hz, 4 H, H'®), 7.20 (d, J = 8.8 Hz, 4 H, H?), 7.69 (dd,
1J=9.8Hz,29=29Hz, 1H, H"), 7.82(d, J= 2.9 Hz, 1 H, H°), 7.92 (dd, J34 = 8.3 Hz, J32 = 6.0 Hz, 1 H, H®), 8.20 (s, 1 H, H%, 8.55 (d, J = 9.8 Hz,
1 H, H%, 8.63(d, J = 6.0 Hz, 1 H, H?), 9.07 (d, J = 8.3 Hz, 1 H, H*%. *C-NMR (CDsCN, 100 MHz): § = 56.2 (OMe), 57.4 (Ome), 72.9 (C°), 109.4
(C°), 115.8 (C"9), 122.4 (C?), 123.2 (C®), 128.8 (C"), 128.9 (Cy), 131.4 (C™), 133.8 (C,), 135.4 (C,), 145.3 (C?), 147.4 (C*), 160.8 (C,), 161.5 (Cy).

5 4
150 | N3 o
7 a2 Br
N
8 H
9
N 11 -

S15
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LU 208
Mahinddin Baidya, K Mayr
Sarple Name:
b2558
Data Collected on:

russel . ap.uni-menchen . de—vrmrs400
Archive

directory:
/here/russel Mayr/Baidya
ﬁzple directory:

E‘J.l:li‘_lls 2558 gDOOOSY 4r01

H12

Pulse Sequence: gDRUOSY
Solvent: od3en H11
Data collected on: May 29 2009

Terp. 27.0 C / 300.1 K
Sarple #8, Operator: walkupl

Relax. dalay 1.000 sec
Mixing 0.080 sec
Acqy. time 0.150 sec
Width 3453.0 Hz
2D Width 3453.0 Hz
i scan
2 x 512 increments
CBSERVE HL, 399,9188739 Miz

5 4
15/0 | X 3 o
7 Q2 Br
N
8 H
14 -
11
(0] 12 (0]

H11 H12

H4 H2H8 Hg H3H5 u_/
U L i

iy
“ |F

~]
o8]

L _J W
@
B

=]
-9

<
~1
()]

Hj w @ : %
H® Y 7.8 8 =
H3—£] E 8 3 ®
8.0-
H® 8.2- s
1 8.4-
HY — - % %
H2 =-=§ 8.6 . 2
jl 8.8-
H4 :.:J 9'0_; & : ;®
| 523

R R L R R RN R R L e L R R R R L R R A I R L I R

9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 7.4 7.2 7.0 6.8
FL (ppm)

COSY-NMR (CDsCN) for (ani).,CH-1h
[Correlation between protons]
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Spesn c®
Data Collected on:
russel . cup. uni-maenchen., de—vrmrs400 1 Wl ﬂ _.,\.,l l
Archive directory: -
/hce/pussel Mayr/Baidym 2 S
FidFile: mm2558 HSQGAD 4r01 _ 5_3_§
il ; 12 == E 0
Sequenos: HSQCRAD H _J 3 I
olvent: cd3cn ~ 7.0% :
ata collected on: May 29 2009 | E
Hﬂ_::—:‘} ‘?'2_§ 0 " {

Temp. 27.0 C / 300.1 K ] E
arple #8, Operator: walkupl :ﬁ; 74_;
Relax. delay 1.000 sec | 3
Bog. time 0.150 sec 2 7.6
Width  3453.0 Hz H = 3 [
2 Width 18099.5 Hz H5 7.84 0
2 repetitions i <83
2 x 512 increments H3 == E j
BSERVE HL, 399.9188739 Miz | g.02
EOPLE €13, 100.5677261 Mz | 3
Power 30 B H9 ] 8 2_§ b
oh during acquisition ) -4
of f during delay | 3
W0 _autoX 8131 modulated i 8.4
ATA PROCESSING H8 J E
Gauss apodization 0.069 sec —_— 3 [
1 DATA PROCESSING H2=:i 8.65
Gauss apodization 0.026 sec =
T sim.lmll x 4.'096 = 8.8
okal time 42 min J

5 4 4 ] 9.0

QL2 Br e
7
8 N H | _I T T T | T T T T | T T T T [ T T T T | T T T T | T T T T T T T T T | T T T T | :
O 5 O 140 130 120 110 100 20 80 70
F1 (ppm)
14 \O 1 O/
12

HSQC-NMR (CD:CN) for (ani),CH-1h
[Correlation between protons and carbons, specially between H® and C7]
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pisis S datal—}
Sarrple Nama:
2558

Data Collected on:

russel . ap.uni-menchen . de—vrmrs400
Archive dirvectory:

/here/russel Mayr/Baidya
Sample directory:

mmb2558

FidFile: @558 giMBCRD 4r01

Pulse Sequence: gHMECED
Solvent: od3on
Data collected on: May 29 2009

Terp. 27.0 C / 300.1 K
Sarple #8, Operator: walkupl

Relax. dalay 1.000 sec
Aoy, tame 0.150 sec

Width 3453.0 Hz

2D Width 20110.6 Hz

2 repetitions

2 x 512 increments

CESERWE HL, 399.9188739 Mz
CATA PROCESSING

Sy. sine bell 0.074 sec

F1 DATA PROCESSING

Gauss apodization 0.024 sec
FT size 1024 x 4096
Total time 43 min

HY

5 4

150 | N3 o
7 L2 pr
N
8 H
14 -
11
0] 12 0]

C11
CZ

I S T S MLL

=—>
=

L=

Y

A

U

J

]

e

me———

[

=
==

RN LR LR N R R R R RN R R R L LR R R R R R RN Al ERR RNl ARl

148 146 144 142 140 138 136 134 132 130 128 126
F1 (pem)

HMBC-NMR (CDsCN) for (ani),CH-1h
[Correlation shows that C* and C* is connected via C’]
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Reaction of (mfa),CH-BF4 with 1h.
(mfa).,CH-BF4 (24 mg, 0.05 mmol) and 1h (8 mg, 0.05 mmol) were mixed in an NMR tube and the mixture was analyzed by NMR.

'H-NMR (CD3sCN, 400 MHz): 6= 3.07 (s, 6 H, NCH3), 4.01 (s, 3 H, OCHs), 4.07 (g, J = 8 Hz, 4 H, CH.CF3), 6.91 (d, J = 8.5 Hz, 4 H, Ar), 7.08 (d,
J=85Hz 4H,Ar), 7.72-7.74 (m, 2 H, H & H°), 7.80 (s, 1 H, H%, 7.91 (m, 1 H, H®), 8.38 (d, J= 9.7, 1 H, H®), 8.65 (d, J = 5.6, 1 H, H?), 8.97 (d,
J =83, 1 H, HY. ®C-NMR (CDsCN, 100 MHz): & = 39.8 (NCHs), 53.6 (g, J = 32 Hz, CH,CF5), 57.3 (Ome), 73.5 (C°, Ar,CH-N"), 109.4 (C°),
114.0 (C*), 122.0 (C?), 123.2 (C?), 125.5 (Cy), 125.9 (q, J = 280 Hz, CF3), 129.0 (C’), 130.8 (C'), 133.8 (Cy), 135.4 (C,), 145.2 (C?), 147.3 (C%,
150.4 (C,), 160.9 (Cy).

5 4
17/O | X3 o
7 ﬁ/ 2  BF4
8 H
O
16\N 11 -
Ju Q
14
FsC CFs

S21
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'H-NMR (CD4CN, 400 MHz) for (mfa),CH-1h
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shivddin Baidya, AK Mayr

Samrple Neme:

MVE253

Data Collected on:

russel . cup. urni-maenchen., de~vrmrs400
Archive

directory:
/hame/russel Mayr/Baidya
Sa'rpla directory:

ulse Sequence: gOCSY —|_Tn_._—

olvent: ocd3cn
ata collected on: Apr 9 2009

Tarp. 27.0 C / 300.1 K
anple #5, Operator: walkupl

Relax. delay 1.000 sec
Ao, time 0,150 sec
width  4006.4 Hz

2D Width 4006.4 Hz Hg_

2 repetitions
256 increments
BSERVE HL, 399, 9188739 MHz

Sine bell 0.064 sec
T size 1024 x 1024
otal time 11 min

5 4

7 ﬁ/z BF4

9
H4 H2 H8 F\' f 5

’L\_J"L__A_JU

A
i
E':.I:E':J.eMEEEB_gGBY_l:Ol —_— ~ g [
)
>

7.8 &)

|I'I'I|III'|'.III|.'I'I|IIH'II'II[I.'II'|IH|'|I'III|[II'.'|IIH|"III||'I"I|'IIH".I'II[I."I'|I[I['I'l'll|['I"|II[|'|"II'I|H".|'II[I."I'II[I['I'|II

I_’Ur H12

]
NS DAY, UL‘

9.0 8.8 8.6 8.4 82 8.0 7.8 7.6 74 7.2 7.0 6.8 6.6

F1 (ppm)

COSY-NMR (CD3CN) for (mfa),CH-1h
[Correlation between protons]
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Terp. 27.0 C / 300.1 K
Sarple #5, Operator: wallapl

Relax. delay 1.000 sec

Aog. time 0.150 sec

Width  4006.4 Hz

2D Width 17597.9 Hz

4 repetitions

2 x 256 increments

CESEFVE HL, 399.9188739 Miz
CECOPIE C13, 100.5679775 MHz
Power 30 dB

off during delay

W40 _autoX 8131 modulated
DATA PROCESSING

Gauss gpodization 0.059 sec
F1 DRTRA PROCESSTNG

Gauss apodization 0.027 sec
ET size 1024 x 4096
Total time 42 min

5 4

7 ﬁ/z BF4

e

e A

o G
5 h

B BN |
= N o
IATERETTT ITTRRINT! il

e I |
0w o
e

0o o
N O
11
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8.6
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140

|
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HSQC-NMR (CD3sCN) for (mfa),CH-1h
[Correl ation between protons and carbons, specially between H® and CY|
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PIBLS
Mehiwddin Baidya, BAK Mayr
Sarpile Nerns:

MVR253

Data Collected ch:

C11

e JLWLJJ

Archive divectory: T
/herre/Tussel Mayr/Baidya J
Sanple directory:

MVB253
FidFile: MVB253 gHMBCED 4r(1
Pulse Sequence: GHVBCZD =
Solvent: od3cn
Data collected on: Fpr 9 2009 H9)_,_ I

D
- 7.8
Temp. 27.0 C / 300.1 K
Sample #5, Operator: walkupl ]

Felax. delay 1.000 sec — 7.9
Aog. time 0.150 sec
Thidth 4006.4 Hz
2D Width 19607.8 Hz
4 repetitions

2 x 256 increments 8.0
CBSFRVE Hl, 399.9188739 MHz

8.2
5 4
o) ]
T YL Lo 63
. ﬁ/z BF 4 Joo
8 H ‘h.-;_-_::?’_

\ 8.4—_

T
0 0 SR ONG
ot} Il

o

150 148 146 144 142 140 138 136 134 132 130 128 126 124 122

F1 (ppm)

15 ’ HMBC-NMR (CD3CN) for (mfa),CH-1h
[Correlation shows that C? and C* is connected via C”]
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Quinine-Oac (1c): 1c was synthesized by treatment of 1a with Ac,O according to ref [S3].

'H-NMR (CDsCN, 400 MHz): §= 151 (m, 2 H), 1.73 (m, 1 H), 1.81 (m, 1 H), 2.03 (m, 1 H, overlapping with CDsCN), 2.08 (s, 3 H, CH3), 2.27
(m, 1 H), 2.50 (m, 2 H), 2.89 (m, 1 H), 3.13 (m, 1 H), 3.40 (g, 1 H), 3.97 (s, 3 H, OCHs), 5.02 (m, 2 H, CH=CH,), 5.97 (m, 1 H, CH=CH), 6.33 (d,
J=8.8Hz, 1H, CHOAC), 7.41 (dd, \J = 2.7 Hz, 23 = 9.2 Hz, 1 H), 7.46 (d, J = 45 Hz, 1 H), 7.55 (d, J = 2.7 Hz, 1 H), 7.98 (d, J = 9.2 Hz, 1 H),
8.70 (d, J = 4.5 Hz, 1 H). ®C-NMR (CDsCN, 100 MHz): § = 21.2, 26.1, 28.5, 28.7, 40.9, 43.0, 56.5, 57.0, 60.9, 75.0, 103.0, 114.7, 120.4, 122.6,
128.3, 132.6, 143.5, 145.6, 145.9, 148.7, 158.78, 171.3.
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Reaction of (ani),CHBr with 1c.
(ani)2CHBr (19 mg. 0.06 mmol) and 1c (23 mg, 0,06 mmol) were mixed in an NMR tube and the mixture was analyzed by NMR.

'H-NMR (CDCN, 400 MHz): §=1.53 (m, 2 H, CH,), 1.74 (m, 1 H, CH,), 1.85 (m, 1 H, CH), 2.07 (m, 1 H, CH,), 2.12 (s, 3H, Me), 2.27 (m, 1 H,
CH), 2.47-2.57 (m, 2 H, CH,), 2.85 (m, 1 H, CH,), 3.16 (m, 1 H, CH,), 3.67 (m, 1 H, CH), 3.81 (s, 6 H, Ome), 4.03 (s, 3 H, Ome), 5.03 (m, 2 H,
H%"), 5.97 (m, 1 H, H®), 6.42 (d, J = 8.8 Hz, 1 H, H'®), 7.00 (m, 4 H, Ar), 7.19 (m, 4 H, Ar), 7.72 (dd, 2 = 3Hz,2J =10 Hz, 1 H, H'), 7.84 (d, J= 3
Hz, 1 H, H), 7.96 (d, J = 6.4 Hz, 1 H, H®), 8.20 (s, 1 H, H%), 857 (d, J = 6.4 Hz, 1 H, H?), 8.60 (d, J = 10 Hz, 1 H, H?). *C-NMR (CDCN, 100
MHz): 5= 21.0 (Me), 26.0 (CHy), 28.3 (CH>), 28.5 (CH), 40.8 (CH), 43.1 (CHy), 56.3 (Ome), 56.7 (CH,), 57.4 (Ome), 62.1 (CH), 72.81 (C°), 73.8
(C'), 105.6 (C), 114.9 (C*), 115.9 (C"), 120.9 (C?), 123.2 (C?), 128.3 (C'), 128.8 (C,), 128.9 (C,), 131.5 (C'), 134.8 (C,), 143.3 (Cy), 144.7
(C?), 159.7 (Cy), 160.7 (Cy), 161.6 (Cy), 171.1 (Cy).
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[ =Vasle) H11
ahiuddin Baidya, AK Mayr H9 H 5 ,
ME25E 'UU { i e U \4|
Xata Collected n: peitoctd — f—
zrussel . cup. uni-faenchen . de~vrmrs400 =
irchive directory: F2 A
/hame/russel Mayr/Baidya % (ppm)-
Saple directory: " = .
ME256 = 7.07 %
MdFile: MVE2S6 gDROOSY 4r0l J B
1lse Sequence: gDQIOSY — E
slvent: ocB: — e 7.2 % %
#ta collected on: Jun 3 2009 3 &
lemp. 27.0 C / 300.1 K ) 74‘
arple #2, Operator: wallupl = T
*lax. delay 1.000 sec ‘? .
4ixing 0.080 sec | = 5—_
Aog. tdme 0.150 sec | =¥
#idth  3415.3 Hz H? = 1 % 89
D Width 3415.3 He -] ] 5
2 x 5125?lnmn:s —_— 7.84
IERVE  HL, 399.91868739 Miz J E
AT PROCESSTNG 3 - ]
3auss apocization 0.069 sec H _—__1'\] 8.0 E % %
L DATA PROCESSING b ]
VR
| 3
| =
| 8.4-
i =
A — E .
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COSY-NMR (CD3sCN) for (ani),CH-1c
[Correlation between protons]




¥ELOO
ahiuddin Baidya, AK Mayr
Sanple Name:

MVB256
Data Collected on:

russal . cup. uni-rmuenchen . de—vrmrs400
Archive directory:

/hame/ russel Mayr/Baidya
Sarple directory:

ME25E
FidFile: MVE256 HSOCRD 4x01

ulse Sequencs: HSQCAD
olvent: od3cn
ata collected on: Jun 3 2009

Tarp. 27.0C / 300.1 K
arple #8, Operator: walkupl

Relax. delay 1.000 sec
Ao, time 0.150 sec

C16 Cg

kg
iiiﬂ

i

I
N
(o]

!
—

N o o o
© ® o & N

Width  3415.3 Hz

2D Width 18099.5 Hz

2 repetitions

2 x 512 increments

BSERVE HL, 399,9188739 MHz
BOUPIE C13, 100.5677261 MHz
Power 30 B

oh during acguisition

off during delay

W40 _autoX 8131 modulated

~]
3%
oy
-
S O

e I B |
w o B
[N

w
o

T
©
1
0w o
Lo o]
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F1 (ppm)

HSQC-NMR (CD4CN) for (ani),CH-1c

100

LI B | '| T 1 177 | LA B | | :

90

[Correlation between protons and carbons, specially between H® and C°]
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mmidya, A Mayr

Sanple Name:
MVMB256
Data Collected on:
russel . cup.uni-muenchen . de—vrmrs400
Archive directory:
/hame/russel Mayr/Baidya
Sarrple directory:
ME2EE
FidFile: MVE256 gHMBCAD 40l

ulse Sequenca: gEMBCRD
olvent: od3on
ata collected on: Jun 3 2009

Tarp. 27.0 C / 300.1 K
arple #8, Operator: walkupl

Relax. delay 1.000 sec

Aog. time 0.150 sec

Width  3415.3 Hz

2D Width 20110.6 Hz

2 repetitions

2 x 512 increments

BSERVE HL, 399,9188739 MHz
ATA PROCESSING

5y. sine bell 0.075 sec

1 DATA PROCESSING

Gauss apodization 0.024 sec
T size 1024 x 4096

otal time 42 min
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HMBC-NMR (CD5CN) for (ani),CH-1c
[Correlation shows that C? and C* is connected via C”]
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Reaction of (mfa),CH-BF, with 1c.

(mfa),CH-BF4 (21 mg, 0.04 mmol) and 1c (16 mg, 0.04 mmol) were mixed in an NMR tube and the mixture was analyzed by NMR at -25 °C.
'H-NMR (CD3CN, 400 MHz): §=1.50 (m, 2 H, CHy), 1.71 (m, 1 H, CH5), 1.83 (m, 1 H, CH), 2.08 (m, 1 H, CH5), 2.10 (s, 3 H, Me), 2.26 (m, 1 H,
CH), 2.40 (m, 1 H, CHy), 2.55 (m, 1 H, CH5), 2.78 (m, 1 H, CHy), 3.04 (s, 6 H, Nme), 3.19 (m, 1 H, CH,), 3.32 (m, 1 H, CH), 4.01 (s, 3 H, Ome),
4.07 (g, J = 8.0 Hz, 4 H, CH,CF3), 5.02 (m, 2 H, H*), 5.97 (m, 1 H, H?®), 6.37 (d, J = 9.4 Hz, 1 H, CHOAC), 6.88 (d, J = 8.6 Hz, 4 H, Ar), 7.02 (m,
4H,Ar),7.71(d,J =9.9Hz, 1 H, H"), 7.76 (m, 1 H, H°), 7.77 (s, 1 H, H°, overlapping with H®) 7.90 (d, J= 6.3 Hz, 1 H, H®), 8.37 (d, J=9.9Hz, 1
H, H®), 8.53 (d, J= 6.3 Hz, 1 H, H?). *C-NMR (CDsCN, 100 MHz): § = 20.8 (COCHj3), 25.9 (CH,), 27.9 (CH.), 28.1 (CH), 39.5 (Nme), 40.6 (CH),
42.7 (CH,), 52.8 (g, J = 31 Hz, CH,CFs), 56.0 (CH,), 57.1 (Ome), 62.1 (CH), 72.8 (2 x C, C° & C*), 104.8 (C°), 113.4 (C"), 114.8 (C®), 120.4
(C?), 122.3 (C%), 125.0 (Cy), 126.8 (q, J = 283 Hz, CF3), 128.2 (C'), 130.4, 130.6 (Ar), 131.4 (C,), 134.2 (C,), 143.1 (C*®), 144.3 (C?), 149.8 (2 x
Cy), 160.2 (Cy), 171.1 (Cy).
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H5

s 9 I
A H2 e 5 T A\
Narne:
MB258 _fJL_JUL—JJ'U \‘NJL_W_/%M .hj N

Data Collected on:

russel . ap.uni-menchen . de—vrmrs400 | E
Archive dirvectory: ,."
Sample directory: o - E .
ME2ES —_— E % ﬁ
Wl

FidFile: MVE2SE gDOOCSY 4r01 _j

Solvent: od3on
Data collected on: Jun 9 2009

Tarp. -25.0 C / 248.2 K
Cperator: walkgpl
Relax. delay 1.000 sec
Mixing 0.080 sec
Acg. time 0.150 sec
Width  3415.3 Hz
2D Width 3415.3 Hz

i scan Ho HY ——— — B
2 x 512 increments 7.8-
CBSERVE Hl, 399,9188739 Miz H3__ — % &
DOATA PROCESSTNG -

&q. sine bell 0.125 sec = 8.0
Fl DRTA PROCESSDNG J ]

7.4 8

NS 7.0 %
)
)

Shifted by -0.100 sec
Sq. sine bell 0.250 sec

ET size 4096 x 4096
Total time 21 min

—
®
=9

]

ﬂ
N '
®
Liss |||o|\|| vl

©
©

(LR R LR R e R R L R R AR R LR RN R R RN

8.8 86 84 82 80 7.8 7.6 74 7.2 7.0 6.8
F1 (ppm)

COSY-NMR (CD3sCN) for (mfa),CH-1c
[Correlation between protons|




directory:
/hame/russel Mayr/Baidya
Sample directory:

MVE2SE
Fidfile: MVEA5S gHSQCAD 4r0l

ulse Sequence: gHSQCED
olvent: odZcon
ata collected on: Jun 9 2009

Tenp. -25.0 C / 248.2 K
perator: wallupl

Relax. delay 1.000 sec

Acgy. time 0.150 sec

Width 3415.3 H=z

2D Width 16020.1 Hz

2 repetitions

2 % 512 increments

BSERWE Hl, 399.9188739 Miz
EOUPIE C13, 100.5692335 Miz
Power 30 cB

off during delay

W0 autod 8131 modulated
ATA PROCESSING

Gauss apodization 0.069 sec
1 DATA PROCESSTNG

Gauss apodization 0.029 sec
T size 1024 x 4096

okal time 42 min
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Details of Kinetics

Kinetics of the Reactions of Amineswith Benzhydrylium lons

The reactions of the amines la-h with the colored benzhydrylium ions were followed

photometrically at the absorption maxima of Ar,CH" by UV-Vis Opectrometry using a

stopped flow instrument as described previously.™ All experiments were performed under

pseudo-first-order conditions (excess of amines) at 20 °C in dry acetonitrile or in dry CH,Cl..

First order rate constants kons Were obtained by least-squares fitting of the absorbances to the

mono-exponential curve A, = Ag exp(-kopst) + C. Because of kqns = k[amineg], the second-order

rate constants k (L mol

[aming].

Table S1. Kinetics of the Reactions of Quinine (1a) with Ar,CH" (20°C, CH,Cl,)

~ 51 were derived from the slopes of the linear plots of kyps (™) vs.

[A I'2CH +]
(mol L™)

[1a]
(mol L™)

kobs
(s

k

(L mol™s™

[(mfa),CH'] = 1.8 x 10, Amax = 593 Nm

1.68 x 104
3.35x 10*
5.03 x 10™
6.71 x 10*
8.38 x 10*

2.30 x 10!
3.85 x 10!
5.45 x 10*
6.85 x 10
8.25 x 10!

k

[(dpa),CH'] = 2.65 x 107, Amax = 644 Nm

3.69 x 10*
5.53 x 10"
7.38 x 10
1.11 x 10°
1.48 x 103
1.84 x 10°

1.16 x 10
1.55 x 10t
1.93 x 10*
2.59 x 10!
3.21 x 10!
3.77 x 10*

obs?

s1

100
80 |
60 |
40 t
20 |

0
0.

0 0.0005 0.001

y = 88807x +8.7307
R =0.999

E+00 3.E-04 5.E04 8.E04 1.E03

[1a], mol L-1 —_—

y =17619x + 5.7984
R? =0.997

0.0015 0.002

[1a], mol L —_—

8.88 x 10"

1.76 x 10*

HAl



Table S1. Continued

[ACHY]  [ld] Kobs K
(mol L) (mol L™) (s (L mol™s™)
[(mor),CH"] = 3.48 x 10, Amax = 612 N
8.38x 10* 1.71x 10 4.98 x 10°
168x10° 217 x 10* ol
252x10° 258x 10" 30 |
3.35x10° 297 x 10 25 |

419 x 10° 3.40x 10! 2 |

15 ¢ y =4978.5x + 13.124
obs ST 40 | R? = 0.9991

0 0.001 0.002 0.003 0.004 0.005

[1a], mol L o

Determination of the Nucleophilicity Parameters N and s for Quinine (1a) in CH,Cl,

Ar,CH* E k(Lmo™s?) logk
[(mfa),CH] -3.85  8.88x10° 4.95

[(dpa).CH'] —472  1.76 x 10* 4.25
[(mor),.CH] 553  4.98x 10° 3.70

.ojk j /

y =0.7456x + 7.8016
3t R?=0.9975

Nucleophilicity parameters for Quinine (1a) in CH,Cl,: N = 10.46, s=0.75

A2



Table S2. Kinetics of the reactions of quinidine (1b) with Ar,CH" (20°C, CH,Cl,)

[Ar,CH] [1b] . kol:is K .
(mol L™}  (mol L™) (s (L mol™s™)
[(mfa),CH] = 1.8 x 10, Amax = 593 N
1.79 x 10%  2.44 x 10 o 9.36 x 10"
2.69x 10* 3.31 x 10 ot
358x 10* 4.18x 10" L 65
537 x 104 586 x 10 Kobs, S ‘2‘2 y = 93550 + 7 9569
7.16x 10%  7.42 x 10" 5 Qs
. X . . !
895 % 104 920§ 101 0.0E+00 3.0E-04 6.0E-04 9.0E-04 1.2E-03
[1b], mol L' —»
[(dpa),CH'] = 2.8 x 10°°, Amax = 672 NM
358 x 10* 1.12x 10* . 1.74 x 10*
7.16 x 10* 1.87 x 10
1.07 x 10%  2.52 x 10" T %
143x10° 308x10" ! o1 ®
179x 10° 3.63x 100 0 15 y = 17366x + 5.7865
5 R? = (Q.9955
0.0005 0.001 0.0015 0.002
[1b], mol L™ —»
[(Mor),CH'] = 2.9 x 10°°, Amax = 620 Nm
2.89x10° 3.01x 10 o 5.38 x 10°
5.77x10° 4.61x 10" o
8.66 x 10° 6.27 x 10* ? 65
115 x 10'2 7.61 x 1oi Koo, 57 8 e
1.44 x 102 9.28 x 10

0.005 0.01 0.015

[1b], mol L' —»

0.02




Determination of the Nucleophilicity Parameters N and sfor quinidine 1b in CH,CL ,

Ar,CH* E  k(Lmo's") logk

[(mfa),CH"] -3.85  9.36x 10" 4.97
[(dpa).CH'] —472  1.74x 10 4.24
[(mor).CH"] 553  5.38x 10° 3.73

T

y =0.7396x + 7.7901
log k 5 R? = 0.9932
2
-6 55 -5 45 -4 35 -3
E —»

Nucleophilicity parameters for quinidine (1b) in CH.Cl,: N =10.54, s=0.74

Table S3. Kinetics of the Reactions of 1¢ with Ar,CH™ (20°C, CH3CN)

[Ar,CH'] [1c] Kobs k
(mol L  (mol L™) (s (L mol™s™)
[(Mfa),CH'] = 1.8 x 10, Amax = 586 Nm
3.32x 10" 1.94x 10" 2.68 x 10*
4.98x 10* 2.32 x 10" "

6.64 x 10* 2.80 x 10* ? 25
830x 10" 326x10" |, &' 15

y =26864x + 10.189
R?=0.9979

0 0.0003 0.0006 0.0009
[1c], mol L' —»




Table S4. Kinetics of the Reactions of 1c with Ar,CH™ (20°C, CH,Cl5)

[A r,CH +]
(mol L™

[1c]
(mol L™

kobs
(s7)

k
(L mol™s™

[(mfa),CH™] = 2.1 x 10°°, Amax = 593 NM

2.05 x 10
4.10 x 10™
6.15 x 10
8.20 x 10
1.02 x 10°
1.23 x 10°

3.36 x 10
4.79 x 10"
6.49 x 10"
8.06 x 10"
9.91 x 10
1.18 x 107

kobs. 3—1

125
105
85
65
45
25

8.23 x 10"

=82281x + 14.936
R2=0.9979

0 0.0005

0.001 0.0015

[1c], mol LT —»

Table S5. Kinetics of the Reactions of 1f with Ar,CH™ (20°C, CHsCN)

[A r,CH +]
(mol L™)

[1f]
(mol L™

kobs
(s

k
(L mol™s™

[(dMa),CH'] = 1.3 x 10°°, Amax = 605 Nm

2.03 x 10*
4.06 x 10™
6.08 x 10
8.11 x 10*
1.01 x 10

27.02
59.78
100.01
142.13
171.93

to

obs, S

[(pyr)2CH'] = 1.2 x 10, Amax = 605 nm

4.06 x 10™
6.08 x 10
8.11 x 10*
1.01 x 10

31.48
51.17
77.22
98.90

kobs, 5-1

1.84 x 10°

y =183524x - 11.475
R? =0.997

0

0.0015
—>

0.0005 0.001

[1f], mol L

1.13 x 10°

y =112592x - 15.221

0

R?2 =0.9974
0.0003 0.0006 0.0009 0.0012
[1f, mol LT —»




Table S5. Continued

[Ar,CH'] [1f] . kokis k
(mol LY (molL™)  (s7) (L mol™ s™)
[(thg).CH'] = 4.4 x 10, Amax = 620 Nm
6.08 x 10* 2391 4.12 x 10*
1.22x 10°  47.91 100
1.42 x 10° 5528 80
1.83x10° 7230 60
-3
2.23x 107 9117 T P y = 41225x - 2.0773
Kobs. S™ g R = 0.9982
O 1 1 ]
0 0.001 0.002 0.003
[1f], mol LT —»
[(ind)2CH*] = 1.2 x 10°, Amax = 616 N
6.08 x 10°  7.092 1.63 x 10
1.22x 10°  17.29 40
1.42x10° 2089 T %
1.83x10% 2750  Kops S 20 y = 16254x - 2.5195
2.23x10°% 3329 10 R? = 0.9987
0 1 ]
0 0.001 0.002 0.003
[1f], mol L' —»
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Determination of the Nucleophilicity Parameters N and sfor 1f in CH3CN

Ar,CH* E k(Lmol™s? logk

[(dma),CH"] -876  1.84x 10° 5.26
[(pyn.CH] -822  113x10° 5.05
[(thg).CH] -7.69  412x10° 462
[(ind),CH] -7.02  1.63x10 4.21

5.5
5.1
4.7
4.3 y =0.6182x + 9.683
|og k 39 | R?=0.9625
3.5
-9 -8.5 -8 -7.5 -7 -6.5

E —»

Nucleophilicity parametersfor 1f in CH3CN: N = 15.66, s= 0.62

Table S6. Kinetics of the Reactions of Lepidine (1g) with Ar,CH" (20°C, CH3CN)

[Ar,CH'] [19] Kobs K
(mol LY  (mol L™ (s (L mol™s™)
[(pfa),CH'] = 7.66 x 10°®, A = 592 N

9.45x 10° 23.88 1.78 x 10°

1.89x 10* 41.77 100

2.84x 10* 5558 80

3.78 x 10* 79.88 60

473x10* 89.17 f 20}

1 y = 178415x + 7.4553
Kobs, S 20 [ R? = 0.9868
O 1 1 |
0 0.0002 0.0004 0.0006

[1g], mol L' —»
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Table S6. Continued.

[Ar,CH’] [1g] s k.
(mol L™} (molL™)  (s7) (L mol™s™)
mra),! = /. X ] y Amax — nm
[(Mfa),CH'] = 7.66 x 10°®, Ama = 586
9.45x 10° 6.87 4.22 x 10*
1.89 x 10* 10.79 5
284 x10* 14.45 20 ¢
3.78x 10* 18.75 ? 15 F
473x10* 2286 Koo 5 | y = 42233 + 2.7668
obs. 5 R? = 0.0993
0 1 1 1 1 )
0 1E-04 2E-04 3E-04 4E-04 5E-04
[1g], mol L' —»
pa)2 =1 X y Amax = nm
[(dpa),CH'] = 7.65 x 10°°, Ama = 644
945x 10° 3.74 3.46 x 10*
1.89x 10* 7.03 2
2.84x 10* 10.40 16
3.78 x 10* 13.19 12|
4.73x 10" 17.03 gl
kobs, s Al y =34639x + 0.4645
R2 =0.9981
0 1 1 1 1 I
0 1E-04 2E-04 3E-04 4E-04 5E-04
[1g], mol LT —»
[(mor),CH?] = 9.89 x 108, Ama = 618 N
1.89x 10° 8.89 3.34x 10°
284 x10° 12.06 0
3.78x10° 15.28 %
567 x 10°  21.45 20
756 x 10°  27.90 ? 5
Koo s 10 ¢ y = 3344.4x + 2.5779
obs. 5 R? = 0.9999

0

0.003 0.006 0.009
[1g], mol L' —»




Table S6. Continued.

[Ar,CH'] [1d] Kobs k
(mol L) (molL™) (s (L mol™s™)
[(Mpa),CH*] = 9.89 x 10°®, Ama = 613 NM

472 x10° 29.12 4.04 x 10°

6.61x 10° 36.50
7.56 x 10°  40.40
8.50 x 10° 43.80
045x10° 4843 4 [

y =4036.9x +9.8932
R?=0.9983

0 0.003 0.006 0.009 0.012

[1g], mol L' —»

Determination of the Nucleophilicity Parameters N and sfor Lepidine (1g) in CH3CN

Ar,CH* E  k(Lmol™s") logk

[(pfa).,CH] -314  1.78x10° 5.25
[(mfa),CH] -385  4.22x10* 4.63
[(dpa).CH'] -472  3.46x 10 4.54
[(mor),CH'] -5.53 3.34x 10° 3.52
[(mpa),CH"] -5.89  4.04x 10° 361

5.5
5 L
45
log k y =0.6156x +7.1574
35 | ® R2 = 0.9221
3 .
-7 6 5 -4 3 2

Nucleophilicity parametersfor 1gin CH3CN: N =11.60, s=0.62
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Table S7. Kinetics of the Reaction of Lepidine (1g) with Ar,CH™ (20°C, CH,Cl,)

[Ar.CHT  [1g] Kops k
(mol |_—1) (mol L™) (s (L mol™s™)
[(mfa),CH'] = 7.66 x 10, Ay = 586 Nm

240 x 10*  36.56 1.23 x 10°

481x10* 6220 |

721x10*  91.90 100 |

9.61 x 10* 1.25 x 10° 80 |

Lo s

0 0.0003 0.0005 0.0008 0.001 0.0013
[1g], mol L' —»

Table S8. Kinetics of the Reactions of 1h with Ar,CH" (20°C, CHsCN)

[Ar,CH'] [1h] Kobs k
(mol L) (molL™) (s (L mol™s™)
[(pfa),CH'] = 1.12 x 10, Amax = 592 N
9.12x 10° 12.03 1.37 x 10°
152 x 10*  20.04 07
2.13x 10* 2884 40 r
3.04 x 10*  40.95 30 |
20
kobs, 3-1 0l y= 1:(255;2557.4758
0

0.0E+00 1.0E-04 2.0E-04 3.0E-04 4.0E-04
[1h], mol L' —»

[(Mfa),CH'] = 1.27 x 10°°, Amax = 586 Nm

2.05x 10* 8.94 » 2.16 x 10*
410x 10* 13.81 [
6.15x 10* 18.55 30 |

8.20x 10* 2267 T 0 |
1.02x 10° 26.86
1.23x10% 31.20

y =21551x + 4.8792

Kobs, S 10 | R? = 0.9989

0.0E+00 3.5E-04 7.0E-04 1.1E-03 1.4E-03
[1h], mol L' —»

S50



Table S8. Continued.

[Ar,CH'] [1h] Kobs k
(mol LY (molL™) (s (L mol™s™)
[(dpa),CH'] = 2.45 x 107, Amax = 644 nm

1.86x 10% 4.88 " 2.10 x 10*

3.72x 10* 8.87
559 x 10* 13.45
7.45x10% 17.21 o |
931x10* 2003 4 ]
1.12x10° 2427  kess' |

y =21001x + 1.2492
R? =0.9976

0 1 I
0.0E+00 3.5E-04 7.0E-04 1.1E-03 1.4E-03

[1h], mol L' —»

[Ar,CH'] [1h] Kobs k
(molL™) (molL™) (s (L mol™s™)
[(mor),CH*] = 2.56 x 10, Ama = 612 N
7.45x% 10° 23.91 2.33x 10°
550 x 10°  19.68 2: i
3.72x 10° 1522 "
T 15
4 10 y =2332x +6.5768
Kobs, 8™ 1 R = 0.9998
0

0.0E+00 2.0E-03 4.0E-03 6.0E-03 8.0E-03
[1h], mol L' —»
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Determination of the Nucleophilicity Parameters N and sfor 1h in CHsCN

Ar,CH* E  k(Lmol™s") logk

[(pfa):.CH"] -314  137x10° 514
[(mfa).,CH] -385  216x10° 433
[(dpa).CH] -472  210x10*  4.32
[(mor),CH"] -553  233x10° 337

54

log k 34 | y =0.6553x +7.1138
9 i R? =0.8863

-6 -5 -4 -3 -2

E —»

Nucleophilicity parametersfor 1hin CH3CN: N = 10.86, s= 0.66

Table S9. Kinetics of the Reaction of 1h with Ar,CH" (20°C, CH.Cl,)

[Ar,CHTT  [1h] Kobs K
(m0| L_l) (m0| L_) (S_l) (L mol—l S—l)

[(mfa),CH'] = 2.18 x 10, Amax = 593 Nm
1.96 x 10* 30.88 o0 7.96 x 10*
3.91 x 10* 45.46
5.87 x 10* 60.54 80 |
7.82 x 10* 75.78 60 |
9.78 x 10* 93.55 ? w0l

y =79620x + 14.545

1 2 =
kobs,s 20 L R? =0.9985

0 1 1 1 I
0.0E+00 3.0E-04 6.0E-04 9.0E-04 1.2E-03

[1h], mol L' —»
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Determination of the Rate Constantsfor the Reactions of Amineswith Benzyl Bromides

The reactions of the benzyl bromides with amines in DMSO or in CH3CN were followed at
20°C by conductometry (conductimeters: WTW LF530 or Tacussel CD 810, Pt electrode:
WTW LTA 1/NS). The temperature of the solutions during all kinetic studies was kept

constant at 20 °C by using a circulating bath thermostat.

The first order rate constants keps (S*) were obtained by least squares fitting of the

conductance data to a single-exponential equation shown below.

dG / dt = Gax [1-exp(-Konst] + const

Table S10. Kinetics of the Reactions of amines 1 with PhCH,Br at 20°C.

Kinetics of the Reaction of 1a with PhCH,Br at 20°C in DM SO

[PhCH_Br]
(mol L™)

[1a]
(mol L™

kobs
(s

k
(L mol™s™

1.81 x 10°
1.71x 10°
1.60 x 107
1.64 x 10°

1.59 x 107
3.02 x 10
4.21 x 10
5.77 x 102

5.395 x 10
9.720 x 10™*

1.350 x 10
1.734 x 1073

0.002

0.0016

f 0.0012

Kops, S 0.0008 |

y =0.0288x + 1E-04

0.0004 R? = 0.9969

0 0.02 0.04 0.06 0.08
[1a], mol LT —»

2.88 x 102

Kinetics of the Reaction of 1d with PhCH,Br at 20°C in DM SO

[PhCH,BI]
(mol L™

[1d]
(mol L™)

kobs
(s

k
(L mol™s™)

1.76 x 107
1.64 x 10°
1.72 x 10°°
1.69 x 10°

2.26 x 102
3.83 x 107
5.34 x 10
6.29 x 107

9.968 x 10
1.565 x 107
2.107 x 10°3
2.489 x 10°°

0.003
0.0025

0.002

Kobs, s 0.0015
0.001

0.0005

0

y =0.0368x + 0.0002
R? =0.9996

0 0.02 0.04 0.06 0.08

[1d], mol L' —»

3.68 x 102
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Kinetics of the Reaction of 1e with PhCH2Br at 20°C in DMSO

[PhCH_BI] [1€] Kobs K
(mol L™ (mol L) (sh (L mol™s™)
254 % 10° 3.04 x 10 0.542 17.27
254x10° 580x 102  1.059 25
254 x10° 8.94 x 10 1.578 2T
254x10° 120x10% 2118 4 18t
254x10° 1.43x 107 2.494 Kops, 8" 1} y =17.273x + 0.035
05 R2 =0.9996
0 1 1 1 1 I
0 0.03 0.06 0.09 012 0.15 0.18
[le], mol LT —»
Kinetics of the Reaction of 1e with PhCH,Br at 20°C in CH3sCN
[PhCH2Br] [1€] Kobs k
(mol LY  (mol L™ (s (L mol™s™
257x10° 2.66 x 107 0.165 oy 6.32
257 x10° 5.32 x 10 0.339 1
257 x10° 7.98 x 10 0.510
257x10° 1.06x10% 0.679 08
257 x10° 1.33x 10* 0.841 f 06
257x10° 1.60x 10" 1006 k.. s' o04f | = 6.315x +0.0022
0.2 R? =0.9998
0 1 1 )
0 0.05 0.1 0.15 0.2
[1e], mol LT —P
Kinetics of the Reaction of 1f with PhCH.Br at 20°C in CH3CN
[PhCHBI] [1f] Kobs K
(mol L™ (mol L™ (sh (L mol™s™
811x 10° 8.03x10° 5.835x 10° 0002 ; 6.16 x 102
957x10° 1.62x10?% 1.103x 10° Soots
_3 : i
7.76 x 10

0.001

264 x 102 1.717 x 10°3 f

Kops, " y = 0.0616x + 9E-05

0.0005 R? =0.9998

0

0 0.005 0.01 0.015 0.02 0.025 0.03

[1f], mol LT —




Kinetics of the Reaction of 1g with PhCH,Br at 20°C in CH3;CN

[PhCH2Br] [1g] Kobs K
(molL™® (molL™) (s (L mol™s™)
1.66x 10° 3.75x10° 6.4x 10° 1.7 x 10™

only one point (half life~ 30 h)

Deter mination of Equilibrium Constants

Equilibrium constants were determined by UV/Vis spectroscopy in CH.Cl, as follows: To
solutions of the benzhydrylium tetrafluoroborate (mfa),CH'BF4 in CH,Cl, small volumes of
stock solutions of the amines 1a-c were added, and the absorbances were monitored at Amax
(593 nm) of (mfa),CH'BF, before (Ao) and immediately after (A) the addition of the amines.

This procedure was carried out with five to six different concentrations of the amines 1a-c.

(mfa),CH" with 1c (9.25 x 10”° mol L") (mfa),CH" with 1c (1.82 x 107 mol L")
05 i AO 05 r AO
04 | I 0.4
03 | 0.3
§ 0.2 1 402
O 1 1 1 ] | | | |

0
0 0.2 0.4 0.6 0.8

time (5) =—»

0 0.2 0.4 0.6 0.8
time (s) —»

(mfa),CH" with 1c (2.71 x 10™* mol L™
05 Ao
I 0.4
0.3
£ 02
<C

01
0 1 1 |
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Assuming a proportionality between the absorbances and the concentrations of the
benzhydrylium ions, the equilibrium constants can be calculated by the absorbances of the
benzhydrylium ions before (Ag) and after (A) the addition of la-c using the following

equation.
R R
® MeO
mfapcr -, O T B @
© z CH.Cl, @ 4
BF, N N
la-c CH(mfa),
[(mfa),CH-NR3"] Ag-A
K= ; = (5)
[(mfa),CH™T [1] A[l]

Equilibrium constant for the reaction of lawith (mfa),CH'BF, (20 °C, CH.Cl5)
¢ [(mfa),CH'BF,] at 593 nm] = 1.38 x 10° M > cm * and d = 0.5 cm

Entry [1a]o (mol L™) A [(mfa),CH*BF4]eq (Mol L™) K (L mol™)

0 0 0.570 8.26 x 10°®
1 8.79x 10°  0.292 4.23 x 10°® 1.13 x 10*
0 0 0.621 9.00 x 10°®
1 1.28x 10*  0.200 2.89 x 10°® 1.72 x 10*
0 0 0.543 7.87 x 10
1 1.69x 10*  0.146 2.11 x 10° 1.65 x 10
0 0 0.593 8.60 x 10°®
1 213x10* 0133 1.93 x 10° 1.65 x 10*
0 0 0.609 8.83 x 10°®
1 261x10*% 0117 1.70 x 10°® 1.63 x 10

Ka(20 °C) = 1.55 x 10° L mol™

Equilibrium constant for the reaction of 1b with (mfa),CH BF4 (20 °C, CH,Cl,)
¢ [(mfa),CH'BF,] at 593 nm] = 1.38 x 10° M* cm * and d = 0.5 cm

Entry [1b]o (mol L™) A [(mfa),CH*BF]eq (Mol L) K (L mol™)

0 0 0.710 1.02 x 10°
1 825x10°  0.297 4.30 x 10° 1.81 x 10*
0 0 0.630 9.13 x 10°®
1 1.23x10*  0.203 2.94 x 10° 1.79 x 10*
0 0 0.700 1.02 x 10°
1 1.78x 10* 0172 2.50 x 10° 1.78 x 10
0 0 0.657 9.52 x 10°®
1 2.06x 10%  0.142 2.06 x 10°® 1.81 x 10*
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1

0
2.46 x 10™

0.654
0.124

9.47 x 10°®
1.79 x 10°®

1.77 x 10%

Equilibrium constant for the reaction of 1cwith (mfa),CH'BF4 (20 °C, CH.Cl,)

e [(mfa),CH'BF,] at 593 nm] = 1.38 x 10° M * cm * and d = 0.5 cm

Entry [1clo(molL™) A [(mfa),CH'BF4]eq(mol L K (L mol™)
0 0 0.450 6.52 x 10°®
1 9.25x 10°  0.315 4.56 x 10°° 4.67 x 10°
0 0 0.404 5.85 x 10°
1 1.36 x 10*  0.239 3.46 x 10°® 5.11 x 10°
0 0 0.425 6.16 x 10°
1 1.82x10*  0.227 3.29 x 10°® 4.80 x 10°
0 0 0.496 7.19 x 10°®
1 2.25x 10%  0.237 343 x 10°® 4.85 x 10°
0 0 0.466 6.75 x 10°®
1 271x10*  0.203 2.95x 10° 4.73 x 10°
0 0 0.519 7.52 x 10°®
1 1.36 x 10*  0.309 4.48 x 10° 5.03 x 10°
2 270 x 10*  0.218 3.15x 10°® 5.09 x 10°
3 403x10*  0.166 2.40 x 108 5.22 x 10°
4 534x10*  0.133 1.93x 10 5.30 x 10°

Ka/(20°C) = 1.79 x 10* L mol™

Ka(20 °C) = 4.98 x 10° L mol™
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Computational Details

The conformational space of quinine (1a), hydroxymethylquinuclidine (1k) and naphthyl-
methylquinuclidine (1f) as well as their cationic adducts has first been searched using the
MM3 force field and the systematic search routine in the TINKER program.!*® Therefore it
was necessary to adapt four additional parameters required for the compounds with a
positively charged quinoline adducts. In the case of hydroxymethylquinuclidine,
naphthylmethylquinuclidine and their cationic adducts, the best three conformers were
optimized at the B3LY P/6-31G(d) level of theory, respectively. Thermochemical corrections
(B3LYP/6-31G(d)) to 298.15 K were combined with single-point MP2(FC)/6-31+G(2d,p)
energies.

For quinine and its adducts the twenty energetically most favorable conformers according to
the force field energies were submitted to single point calculations (B3LY P/6-31G(d)). The
seven best conformers according to B3LY P energies were then taken as starting structures for
geometry optimizations on the B3LY P/6-31G(d) level. Again, thermochemical corrections to
298.15 K have been calculated for al minima from unscaled vibrational frequencies obtained
at this level. The thermochemical corrections have been combined with single-point energies
calculated at the MP2(FC)/6-31+G(2d,p)//B3LY P/6-31G(d) level to yield enthalpies H., at
298.15 K.

When two force-field conformations turned into a single conformer during quantum
mechanical geometry optimization, one was discarded, so that in each case seven different
conformations were taken into account.

The other five smaller and therefore less flexible systems (Iepidine, hydroxymethylquinoline,
methoxyquinoline, methoxylepidine and quinuclidine) have not been submitted to
conformational analyses but the structures were ssmply drawn in the manner, which was
assumed to be the best. Care was only taken of the direction into which the methoxy group in
methoxylepidine and -quinoline showed. Both possibilities have been calculated and the
better one was taken in each case.

Solvation effects in dichloromethane have been calculated on the HF/6-31G(d) level of theory
using the united atom for Hartree-Fock/polarizable continuum model PCM/UAHF. Resulting
Gibbs free energies of solvation were combined with the MP2(FC)/6-31+G(2d,p)//B3LY P/6-
31G(d) data.

All quantum mechanical calculations have been performed by Gaussian 03.15
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Single-point calculations (MP2(FC)/6-31+G(2d,p)//B3LY P/6-31G(d))

Benzy! cation (PhCH,"):

1\1\GINC-NODE21\SP\RM P2-FC\6-31+G(2d,p)\C7TH7(1+)\MAY 03\21-Nov-2008\0\
#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.44368937\C, 1,1.4436
5346,2,119.38010526\C,2,1.37588507,1,119.8726165,3,0.0096333,0\H,2,1.0
8619684,1,119.05389432,3,-179.98972038,0\C, 3,1.37587835,1,119.871268, 2
-0.0027882,0\H,3,1.08619725,1,119.05600182,2,180.,0\C,4,1.41105857,2,
119.29683443,1,-0.00745762,0\H,4,1.08475191,2,120.80955776,1,179.99387
544,0\H,6,1.08475428,3,120.80950306,1,179.99611224,0\H,8,1.08704101,4,
118.86178288,2,180.,0\C, 1,1.37042602,3,120.3126567,6,179.98702931,0\H,
12,1.08762464,1,121.59436693,3,-180.,0\H,12,1.08764282,1,121.58661677,
3,0.,0\Version=AM64L -G03RevD.01\State=1-A\HF=-268.9107031\M P2=-269.85
92704\RM SD=1.323e-09\Thermal =0.\PG=C01 [X(C7TH7)\@

Benzhydry! cation (Ph,CH™):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C13H11(1+)\MAY 03\21-Nov-2008\0
\W#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.42697722\C,1,1.42
622891,2,118.57003483\C, 2,1.38404934,1,120.71100792,3,-3.66882154,0\H,
2,1.08640637,1,119.12934642,3,178.22892657,0\C,3,1.38287356,1,120.1551
9022,2,2.42494007,0\H,3,1.08325722,1,120.0455015,2,-173.40693522,0\C, 4
,1.40157239,2,119.50432595, 1,2.32681887,0\H,4,1.08496485,2,120.2828241
7,1,-178.52665707,0H,6,1.08512432,3,120.03840986,1,-178.6711638,0\H,8
,1.08618077,4,119.60298651,2,178.76704649,0\C, 1,1.41697689,3,124.44040
507,6,-179.33244762,0\H,12,1.090299,1,114.23410663,3,-162.53488617,0\C
12,1.41697866,1,131.531484,3,17.45945996,0\C, 14,1.42697772,12,116.965
8655,1,-164.25673057,0\C, 14,1.42621999,12,124.44193184,1,17.46971883,0
\C,15,1.38405524,14,120.71072742,12,177.95184469,0\H,15,1.08640407,14,
119.13039094,12,-0.14782367,0\C, 16,1.38287885,14,120.15517644,12,-179.
32840458,0\H,16,1.08325335,14,120.04629403,12,4.83899553,0\C,17,1.4015
7184,15,119.50417127,14,2.32855344,0H,17,1.08496271,15,120.28334746,1
4,-178.52838013,0\H,19,1.08512361,16,120.03798344,14,-178.67024215,00H
21,1.08618275,17,119.60212226,15,178.76765182,0\Vers on=AM64L - GO3Rev

D.01\State=1-A\HF=-498.5050119\M P2=-500.2934716\RM SD=1.521e-09\T hermal
=0.\PG=C01 [X(C13H11)]\@

Methyl cation (CH3"):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C1H3(1+)\MAY 03\21-Nov-2008\0\\
#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\H,1,1.094601\H, 1,1.094601
01,2,120.00002981\H,1,1.09460101,2,120.00002981,3,180.,0\Verson=AM64

L-GO3RevD.01\State=1-A"\HF=-39.2382981\M P2=-39.3523833\RM SD=1.649¢-09\
Thermal =0.\PG=C03H [O(C1),SGH(H3)]\@
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Quinine (1a):

Neutral (1a):

1\1\GINC-NODE17\SP\RM P2-FC\6-31+G(2d,p)\C20H24N202\MA Y 03\19-Nov-2008\0
\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\0,1\N\C, 1,1.36332144\C,2,1.43
209317,1,123.48623198\C, 3,1.43155064,2,117.2614381,1,-0.40681184,0\C, 4
,1.38004257,3,117.91434328,2,0.26932941,0\C, 1,1.31757441,2,117.2980057
7,3,0.18518523,0\C,2,1.42316986,1,117.69086489,6,-179.75521432,0\C, 7,1
:36959492,2,121.09408527,1,-179.89584323,0\C,8,1.42192776,7,120.155879
19,2,-0.05695701,0\C,9,1.38268545,8,120.53820534,7,-0.02093626,0\C, 4, 1
152300751,3,121.27692423,2,-179.72392453,0\0,11,1.4293237,4,111.595126
28,3,159.58650503,0\0,9,1.36186076,8,114.48027539,7,179.95270645,0\C, 1
3,1.4200636,9,118.26293322,8,-179.95957703,00C, 11,1.54944739,4,111.784
32795,3,-77.91230213,0\C,15,1.56111356,11,114.37843887,4,-80.32782151,
0\C,16,1.54324962,15,108.2082369,11,-130.7370253,0\C, 17,1.55590321, 16,
111.00885196,15,-56.82660063,0\C,18,1.57423267,17,106.39015563,16,56.3
1610146,0\N,19,1.4717016,18,112.64548213,17,3.48382705,0\C,20,1.478876
48,19,108.46782707,18,58.19209771,00C, 17,1.54135727,16,108.0712069, 15,
61.44879745,0\C,18,1.5033077,17,113.85254547,16,-67.88530175,0\C, 23, 1.
33442257,18,125.17281345,17,-117.23889899,0\H,16,1.09553541,15,110.598
41647,11,107.3250969,0\H,16,1.09398102,15,110.87023879,11,-11.31744245
J0\H,15,1.09506134,11,105.47177935,4,39.24866922,0\H,18,1.09829348, 17,
107.31546738,16,173.03665126,0\H,19,1.09595027,18,110.37414632,17,124.
53189849,0\H,17,1.09582269,16,109.91722904,15,-178.04536613,0\H,21,1.0
9621121,20,106.87523502,19,59.84073353,0\H,21,1.09078905,20,108.542479
97,19,175.58189615,0\H,22,1.09735934,17,110.18996104,16,177.01487482,0
\H,22,1.0959011,17,109.55148398,16,59.14482076,0\H,11,1.09917031,4,108
.85087611,3,39.08976205,0H,5,1.0849063,4,119.98243313,3,-179.83361862
,0\H,10,1.08262783,9,120.14984058,8,179.68172254,0\H,6,1.08977654, 1,11
6.46212709,2,-179.87781366,0\H,7,1.08535669,2,117.39037642,1,0.0301341
5,0\H,8,1.08551153,7,121.78993928,2,179.97024569,0H,12,0.97042366, 11,
107.356287,4,-59.46579966,0H,19,1.09687077,18,110.39747132,17,-117.38
12312,0\H,23,1.09173781,18,116.15838934,17,63.58795712,0\H,24,1.086849
36,23,121.87739853,18,-179.62492633,00H,24,1.08858908,23,121.65277488,
18,0.39334298,0\H,14,1.0977743,13,111.4431486,9,-61.36647679,0\H, 14, 1.
097678,13,111.45004376,9,60.75253828,0\H, 14,1.09129798,13,105.90375881
0,179.71344254,0\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-1030.0016 757
\M P2=-1033.6585297\RM SD=4.837e-09\Thermal =0.\PG=C01 [ X (C20H24N202)|\@

benzyl adduct (PhCH,-1a, Ngy):

1\1\GINC-NODE19\SP\RM P2-FC\6-31+G(2d,p)\C27H31N202(1+)\MAY 03\20-Nov-20
08\0\HP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C, 1,1.3952348\C, 2,1
:39561464,1,120.01071316\C, 3,1.39999615,2,120.35730085, 1,0.4502058,0\C
4,1.4000524,3,119.40891397,2,-0.16512549,0\C, 5,1.39458102,4,120.15883
421,3,-0.29537511,0\C,4,1.51641248,3,118.93347154,2,176.58507646,0\N,, 7
,1.49311195,4,114.31458459,3,141.0246644,0\C,8,1.38601028,7,121. 266642
48,4,-72.2739549,0\C,9,1.43754246,8,119.56447325, 7,-179.41885049,0\C, 1
0,1.43216365,9,118.7877326,8,-1.40775855,0\C, 11,1.38725868,10,118.0703
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4176,9,1.2492769,0\C,8,1.3408626,7,118.09929778,4,107.70729577,0\C,10,
1.42093309,9,118.45927097,8,179.10901944,0\C,14,1.38433073,10,120.7873
3574,9,0.76188583,0\C,15,1.42118817,14,119.82906248,10,-0.12644481,0\C
,16,1.37108252,15,121.01769453,14,-0.34035516,0\C,11,1.52670617,10,124
.44872388,9,-175.21495964,0\C,18,1.55056728,11,110.95971575,10,79.9282
2578,0\C,19,1.55635325,18,112.89116399,11,-176.55739688,0\C,20,1.54461
5,19,107.62195718,18,-140.53811544,0\C,21,1.55670102,20,111.28617368,1
9,-50.03891907,0\C,22,1.5745103,21,106.66735972,20,60.62777561,0\N, 19,
1.47708739,18,111.51151101,11,57.23933225,0\C,24,1.48157007,19,111.552
22428,18,78.10465995,0\C,21,1.53947485,20,107.69398905,19,67.97302721,
0\0,15,1.34352133,14,125.45236741,10,179.98954106,0\C,27,1.43068087,15
,118.98764505,14,-0.19396505,0\C,22,1.5054714,21,113.71040566,20,-64.2
3561786,0\C,29,1.33377637,22,124.85154575,21,-115.19698289,0\0,18,1.42
154043,11,113.9750766,10,-40.58239856,0\H,20,1.09382102,19,110.5468194
8,18,96.9428721,0\H,20,1.09692033,19,111.10903331,18,-20.82571062,0\H,
19,1.09666273,18,106.05144202,11,-57.33878948,0\H,22,1.0971738,21,107.
11529756,20,177.08544623,0\H,23,1.09510066,22,110.65189094,21,114.8716
8267,0\H,21,1.09451967,20,109.93642714,19,-171.5269611,0\H,25,1.094993
86,24,107.07847887,19,-175.96027008,0\H,25,1.09567871,24,108.84546899,
19,-61.37787128,0\H,26,1.09608219,21,110.26268892,20,-176.99839502,0\H
,26,1.09642632,21,110.17081492,20,65.24829961,0\H,18,1.09856338,11,107
.26488578,10,-161.78595293,0\H,12,1.08366987,11,120.72545911,10,-179.9
6109205,0\H,14,1.07929903,10,117.91723446,9,-177.47857191,0\H,13,1.083
08652,8,116.40698706,7,0.35093241,0\H,17,1.08109063,16,119.07138762,15
,178.39138567,0\H,16,1.0850475,15,118.16840268,14,179.59364176,0\H,31,
0.97010922,18,109.00443635,11,-72.58121137,0\H,23,1.09608361,22,110.73
090726,21,-126.62389092,0\H,29,1.09209394,22,116.53790349,21,65.271796
62,0\H,30,1.08642451,29,121.86916406,22,-179.9692731,0\H,30,1.08819279
,29,121.70983533,22,0.12270181,0\H,28,1.09575247,27,110.9543948,15,61.
14051509,0\H,28,1.08957157,27,105.52696501,15,179.99144502,0\H,28,1.09
595211,27,110.88322618,15,-61.22016155,0\H,7,1.09277986,4,111.22625297
,3,18.87017297,0\H,7,1.09356139,4,111.06814901,3,-99.79374247,0\H,3,1.
08813764,2,119.65694899,1,179.83130835,0\H,5,1.0873037,4,120.47211925,
3,-179.96232314,0\H,2,1.08586887,1,120.2590559,6,179.97920856,0\H,6, 1.
08598033,5,119.66782099,4,-179.76445517,0\H,1,1.08584169,2,120.1047436
6,3,179.73043085,0\\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-1298.992510
7\MP2=-1303.6363771\RM SD=3.568e-09\Thermal =0.\PG=CO01 [ X(C27H31N202)]\\
Q@

benzyl adduct (PhCH,-1a, Ngp3):

1\1\GINC-NODE15\SP\RM P2-FC\6-31+G(2d,p)\C27H31N202(1+)\MAY 03\20-Nov-20
08\0\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39653341\C, 2,
1.39435288,1,120.02924092\C, 3,1.40352686,2,120.5701767,1,-0.50268248,0
\C,4,1.40377363,3,118.85466771,2,1.60288209,0\C, 5,1.39472431,4,120.581
17169,3,-1.64697278,0\C,4,1.50864844,3,120.6927646,2,177.59986403,0\N,
7,1.5417741,4,116.32888217,3,91.74606477,0\C,8,1.55830643,7,110.545606
6,4,-171.26473424,0\C,9,1.54408654,8,108.02535938, 7,-169.51128182,0\C,
10,1.53626651,9,110.2160708,8,-17.76641768,0\C, 11,1.54968961,10,110.85
528594,9,-48.00082239,0\C,8,1.52391118,7,110.47123033,4,-54.1110233,0\
C,8,1.52773609,7,110.20139519,4,65.49385034,0\C, 11,1.53644073,10,107.9



4827941,9,70.25743902,0\C,9,1.54682852,8,115.11845034, 7,-40.78589637,0
\0,16,1.42255332,9,107.77756248,8,-60.3153299,0\C, 12,1.50959497,11,114
07463471,10,-62.25214124,0\C,18,1.33301161,12,123.95607227,11,-114.06
575961,0\C,16,1.52478483,9,109.84790161,8,175.86472524,0\C,20,1.433503
,16,120.94843858,9,-78.68715305,0\C,21,1.43638071,20,116.71027591,16,1
79.49670789,0\N,22,1.36264571,21,123.42274988,20,0.54212835,0\C, 23,1.3
1480115,22,117.85632001,21,0.29184311,0\C, 20,1.37847199,16,120.5851058
0,101.7428855,0\C,21,1.41422225,20,124.64830501,16,-0.84515102,0\C,26
,1.38790413,21,121.18871221,20,-179.96555775,0\C, 27,1.42005779,26,120.
04461242,21,-0.12547164,0\C,28,1.37562355,27,119.75873628,26,0.3962854
1,010,27,1.35677068,26,115.94109029,21,179.89261041,0\C, 30,1.42745236,
27,119.11165004,26,-177.8538836,0\H,10,1.09250953,9,108.67992841,8,-14
0.36321397,0\H,10,1.09371518,9,109.79363452,8,102.80455837,0\H,9,1.093
19992,8,102.99464466,7,74.11750141,0H,12,1.09596556,11,107.41295188, 1
0,178.54229274,0\H,13,1.09008004,8,106.30792478, 7,62.46603366,0\H,11, 1
.09340684,10,110.12060884,9,-169.14591294,0\H,14,1.0900418,8,105.90608
746,7,-51.29147904,0\H,14,1.08824979,8,105.8201868, 7,64.76455026,0\H, 1
5,1.095033,11,110.42297252,10,-174.43062515,0\H,15,1.09417972,11,110.3
5291856,10,67.24987598,00H,16,1.09725232,9,108.86181504,8,58.35594223,
0\H,25,1.08536593,20,120.72496315,16,-0.0682174,0H,26,1.08508297,21,1
21.97369294,20,-1.54862637,00H,24,1.08858562,23,116.7771098,22,179.574
10401,0\H,29,1.08506338,28,121.11884725,27,179.547567,0\H,28,1.0835241
4,27,120.54912862,26,179.97008987,0\H,17,0.97175972,16,108.18589943,9,
-173.65924227,0\H,13,1.09278751,8,106.67389315,7,-52.6396201,0H,18, 1.
09101563,12,117.03963449,11,65.65198959,0\H,19,1.08589041,18,121.63702
634,12,179.18496532,0\H,19,1.08808699,18,121.8934192,12,-0.60020434,0\
H,31,1.00643465,30,111.4153812,27,-62.66165839,0\H,31,1.09615081,30,11
1.35388309,27,60.17896802,0\H,31,1.09055301,30,105.57037031,27,178.746
90258,0\H,7,1.09333018,4,110.6052083,3,-28.1105546,0\H,7,1.09045573 4,
110.54769245,3,-148.95440547,00H,3,1.08750047,2,119.45125614,1,178.425
94943,0\H,5,1.08744439,4,119.88936252,3,177.08172501,0\H,2,1.08580523,
1,120.17483309,6,178.64185363,0\H,6,1.08578753,5,119.7939362,4,179.740
07118,0\H,1,1.08587971,6,120.03468358,5,179.56814352,0\V ersi on=AM64L -
GO03RevD.01\State=1-A\HF=-1298.9930231\M P2=-1303.6446802\RM SD=9.754e-09
\Thermal=0.\PG=C01 [X (C27H31N202)\@

benzhydry! adduct (Ph,CH-1a, Ngy):

1\1\GINC-NODE22\SP\RM P2-FC\6-31+G(2d,p)\C33H35N202(1+)\MAY 03\21-Nov-20
08\0W#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39552738\C,2,
1.39636524,1,120.26375892\C,3,1.4013091,2,120.21050037,1,-0.30924623,0
\C,4,1.40324202,3,119.14416581,2,0.58334985,0\C, 5,1.39355385,4,120.581
65661,3,-0.48638962,0\C,4,1.5243744,3,122.22552119,2,179.7115195,00C, 7
,1.52374238,4,114.75797316,3,-27.1678002,0\C, 8,1.40178357,7,117.976807
46,4,-82.62384135,0\C,9,1.39394186,8,120.47659472,7,177.70443197,0\C, 1
0,1.39672425,9,120.0841124,8,0.13472589,0\C,11,1.39480159,10,119.71199
303,9,-0.00853897,0\C, 12,1.39687336,11,120.28328072,10,-0.06363906,0\N
7,1.52559439,4,111.85225738,3,100.08450246,0\C, 14,1.38980125,7,120.06
768719,4,156.78482151,0\C, 15,1.43737093,14,119.58920588, 7,-179.1933604
9,0\C,16,1.43235273,15,118.86784955,14,-2.89653705,0\C,17,1.38450111,1
6,117.89577556,15,2.14609741,0\C, 14,1.33773827,7,119.52801379,4,-24.18
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369255,0\C,16,1.42098508,15,118.73409587,14,177.9284262,0\C,20,1.38367
329,16,120.83968079,15,1.46869196,0\C,21,1.41981669,20,119.66230995,16
,0.28735913,0\C,22,1.37152263,21,121.07844098,20,-1.1304865,0\C,17,1.5
2656469,16,124.32094821,15,-174.49967625,0\C,24,1.54944845,17,111.3660
6693,16,77.18706167,0\C,25,1.55650178,24,112.70389572,17,-178.15614736
,0\C,26,1.5437166,25,107.70284533,24,-139.92084895,0\C,27,1.55693946,2
6,111.14874346,25,-50.55777727,0\C,28,1.57460479,27,106.63057049, 26,60
.61569208,0\N,25,1.47696609,24,111.65662326,17,55.62024659,0\C,30,1.48
128835,25,111.53026053,24,77.50432803,0\C,27,1.53994888,26,107.8221210
9,25,67.46842246,0\0,21,1.34476706,20,125.48811991,16,-179.87976124,0\
C,33,1.42997697,21,118.90208304,20,0.03830153,0\C,28,1.50549637,27,113
.65984226,26,-64.05649214,0\C,35,1.33379185,28,124.90020289,27,-114.78
552363,0\0,24,1.4228097,17,113.82339467,16,-43.17860549,0\H,26,1.09386
844,25,110.5810879,24,97.59859542,0\H,26,1.09704257,25,111.06995595,24
,-20.10488829,0\H,25,1.09642786,24,106.03435427,17,-58.95941397,0\H,28
,1.09724363,27,107.21097928,26,177.17256808,0\H,29,1.09517996,28,110.6
2188711,27,115.14379909,0\H,27,1.09459743,26,109.97105963,25,-171.9721
3298,0\H,31,1.0950449,30,107.07946656,25,-176.10439112,0\H,31,1.095646
28,30,108.82470594,25,-61.54965617,0\H,32,1.0962005,27,110.21677226,26
,-177.11028593,0\H,32,1.09644054,27,110.15688791,26,65.20673017,0\H,24
,1.09861893,17,107.23072757,16,-164.25680151,0\H,18,1.08399895,17,120.
75088694,16,-179.98082215,0\H,20,1.07938392,16,117.87821841,15,-176.78
296157,0\H,19,1.08120835,14,116.27007837,7,1.36162033,0\H,23,1.0805758
9,22,118.54463509,21,178.02845288,0\H,22,1.08506215,21,118.20625524,20
,178.79239355,0\H,37,0.97009197,24,108.95869482,17,-71.45218574,0\H,29
,1.09606668,28,110.68469216,27,-126.3904327,0\H,35,1.09211993,28,116.4
5709353,27,65.73547475,0\H,36,1.08819462,35,121.70425427,28,0.1405429,
0\H,36,1.08645087,35,121.87190094,28,-179.94507547,0\H,34,1.08966546,3
3,105.55243905,21,179.99260535,0\H,34,1.09606624,33,110.92948784,21,-6
1.21782596,0\H,34,1.09584664,33,110.99840461,21,61.13636005,0\H,7,1.09
205602,4,106.201996,3,-147.37627182,0\H,9,1.08790594,8,119.83521545, 7,
-1.66108798,0\H,13,1.08665395,12,119.15409419,11,179.47062164,0\H,10,1
.08597159,9,119.69603227,8,179.98453054,0\H,12,1.08607255,11,120.15555
549,10,179.800424,0\H,11,1.08585985,10,120.133274,9,179.81281444,0\H,3
,1.08553673,2,119.78391227,1,178.58271675,0\H,5,1.08814592,4,119.79417
335,3,179.08393037,0\H,2,1.08598573,1,120.13414952,6,179.25795577,0\H,
6,1.08598127,5,119.84069393,4,179.48026284,0\H,1,1.08599758,2,120.0903
3401,3,-179.47200131,0\\Version=AM64L -GO3RevD.01\State=1-A\HF=-1528.55
34225\M P2=-1534.0449813\RM SD=1.981e-09\Thermal =0.\PG=CO01 [ X(C33H35N202

ne
benzhydryl adduct (Ph,CH-1a, Ngpg):

1\1\GINC-NODE15\SP\RM P2-FC\6-31+G(2d,p)\C33H35N202(1+)\MAY 03\21-Nov-20
08\0\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39452828\C, 2,
1.39355097,1,119.99838477\C,3,1.40709728,2,121.62088554,1,0.34963313,0
\C,4,1.40497534,3,117.51560706,2,0.98207831,0\C, 1,1.39386049,2,119.299
74314,3,-0.91502613,0\C,4,1.52957593,3,115.40695661,2,174.96568813,00C
7,1.52704707,4,112.5459752,3,-98.86156056,0\C, 8,1.40468077, 7,118.2439
2006,4,124.6533621,0\C,9,1.39485786,8,121.07847046,7,-177.17540619,00\C
,10,1.39486204,9,119.96802606,8,0.0727427,0\C,11,1.39620007,10,119.612



38988,9,0.68052142,0\C,12,1.39444526,11,120.35573044,10,-0.21470544,0\
N,7,1.59042517,4,116.82461421,3,128.1467047,0\C,14,1.56259702,7,113.29
360607,4,-47.60337117,0\C,15,1.54770336,14,108.09558163,7,-166.7341015
5,0\C,16,1.53247507,15,110.86969491,14,-17.38858444,0\C,17,1.54718254,
16,109.90969812,15,-48.15054039,0\C,14,1.52500431,7,112.61661228,4,73.
39825492,0\C,14,1.53616511,7,107.37508505,4,-168.98065408,0\C,17,1.532
51967,16,108.12834988,15,69.70390488,0\C,15,1.54926449,14,115.81849751
,7,-38.85352352,0\0,22,1.42697437,15,108.22573371,14,-54.89542863,0\C,
18,1.51405802,17,111.85318307,16,-64.15927769,0\C,24,1.33337581,18,129
.42464768,17,119.25862075,0\C,22,1.52719946,15,110.33714574,14,-178.28
808848,0\C,26,1.4342184,22,121.47824068,15,-77.66374248,0\C,27,1.43722
056,26,116.68799151,22,179.92183187,0\N,28,1.36317485,27,123.54867301,
26,0.65148096,0\C,29,1.31427173,28,117.73595864,27,0.17266353,0\C, 26,1
.37902229,22,120.22748712,15,103.22670304,0\C,27,1.41467531,26,124.583
6107,22,-0.3799682,0\C,32,1.38770102,27,120.94709296,26,179.79285805,0
\C,33,1.41949003,32,120.24307661,27,0.02339256,0\C,34,1.37556787,33,11
9.75072226,32,0.38181793,0\0,33,1.36025265,32,116.07390312,27,179.9868
2801,0\C,36,1.42582767,33,118.90483297,32,-179.0410579,0\H,16,1.092412
45,15,108.03717473,14,-139.53103126,0\H,16,1.09361773,15,109.8758338,1
4,103.59875666,0\H,15,1.09081009,14,103.42393534,7,77.04154295,0\H, 18,
1.09879017,17,106.92475196,16,179.46619824,0\H,19,1.08958469,14,105.90
228983,7,61.02465567,0\H,17,1.09445138,16,110.21182173,15,-169.4595738
7,0\H,20,1.08803614,14,106.20131654,7,-49.75532122,0\H,20,1.08712495,1
4,105.78734648,7,66.37876991,0\H,21,1.09537088,17,110.49454911,16,-173
.05222492,0\H,21,1.09438231,17,110.42662491,16,68.56116965,0\H,22,1.09
31272,15,108.58185538,14,63.73292699,0\H,31,1.08532223,26,120.7081713,
22,-0.64639076,0\H,32,1.08409113,27,121.85153744,26,-1.38732714,0\H,30
,1.0887619,29,116.79331559,28,179.62089371,0\H,35,1.085058,34,121.1681
8664,33,179.54825946,0\H,34,1.08352579,33,120.60663214,32,179.98196707
,0\H,23,0.97160878,22,107.86168243,15,-173.21355781,0\H,19,1.083875,14
,107.11157271,7,-54.5429276,0\H,24,1.09072636,18,112.67671616,17,-60.9
2310034,0\H,25,1.08566758,24,120.60360975,18,179.81713276,0\H,25,1.087
34227,24,124.08064447,18,0.2211839,0\H,7,1.09044002,4,106.40105797,3,1
7.67713934,0\H,9,1.08759637,8,119.67444054,7,2.29951066,0\H,13,1.08432
22,12,118.71382711,11,177.38729141,0\H,10,1.08589262,9,119.71786507,8,
179.67378182,0\H,12,1.08595288,11,120.11388891,10,178.84555489,0\H, 11,
1.08584638,10,120.22479203,9,179.86121161,0\H,3,1.08778161,2,118.97204
406,1,179.48403159,0\H,5,1.08299716,4,121.72882093,3,176.902735,0\H,2,
1.08582946,1,120.38162693,6,179.27122357,0\H,6,1.08572326,1,120.145076
38,2,-179.34023374,0\H,1,1.08541672,6,120.30480048,5,179.80995014,0\H,
37,1.09668498,36,111.53896692,33,-62.01116586,0\H,37,1.09648903,36,111
.49818089,33,60.83168841,0\H,37,1.09091873,36,105.66298638,33,179.4336
5418,0\\Version=AM64L -GO3RevD.01\State=1-A\HF=-1528.5311886\M P2=-1534.
0467616\RM SD=1.713e-09\Thermal =0.\PG=CO01 [ X (C33H35N202)|\@

methyl adduct (CHz-1a, Ngyp):

1\1\GINC-NODE22\SP\RM P2-FC\6-31+G(2d,p)\C21H27N202(1+)\MAY 03\24-Nov-20
08\0\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.53959048\C, 2,
1.54437138,1,107.75731713\C, 3,1.55634296,2,107.56389589, 1,67.98421733,
0\N,4,1.4762829,3,111.37184126,2,-14.3120447,0\C, 5,1.48155757,4,111.56



565636,3,-48.87948271,0\C,5,1.4781521,4,107.34278561,3,69.42810866,0\C
2,1.55677095,1,107.87987347,6,64.45778022,0\C, 4,1.55183027,3,112.7911
2883,2,-140.59977795,0\0,9,1.42097262,4,106.77153967,3,-51.76408729,0\
C,8,1.50566092,2,113.70976136,1,178.07947247,00C,11,1.33376181,8,124.8
4358617,2,-115.61997966,0\C,9,1.52624913,4,110.84541695, 3,-176.4968105
5,00C,13,1.43241669,9,124.48426523,4,81.38187803,0\C, 14,1.43688193,13,
118.67362457,9,-175.72678881,0\N, 15,1.38538915,14,119.614155,13,-0.359
11446,0\C,16,1.34102929,15,120.80761013,14,0.,0\C,17,1.38715389,16,121
52847519,15,0.17884318,0\C, 14,1.42068593,13,122.96516351,9,3.64437206
,0\C,19,1.38510528,14,120.82143182,13,-178.82958392,0\C, 20,1.42124119,
19,119.85687287,14,-0.51543594,0\C,21,1.37173123,20,120.94245671,19,0.
12407105,0\C, 16,1.47750643,15,120.29093638,14,179.86392741,000,20,1.34
259841,19,125.45269963,14,179.86000923,0\C, 24,1.43132223,20,119.044989
21,19,-0.20524283,00H,3,1.09374263,2,111.930594, 1,-170.40716511,0\H,3,
1.0969793,2,109.44116708, 1,-52.87191445,0H,4,1.0968198,3,108.96920006
2,101.90953989,0\H,8,1.09715137,2,107.17682356,1,59.34201575,0\H,7, 1.
09495832,5,107.8328957,4,-179.10642106,0\H,2,1.09451122,1,110.53665782
6,-175.85096021,0\H,6,1.09499007,5,107.04572233,4,-175.89844876,0\H,6
,1.09602039,5,108.88876797,4,-61.33978913,0\H,1,1.09605155,2,110.25853
742,3,-176.87801119,0\H,1,1.09635391,2,110.20881178,3,65.35664405,0\H,
9,1.09849393,4,108.42232651,3,66.03709361,0H,18,1.08347651,17,118.058
4138,16,179.34816867,0H,19,1.07939982,14,117.93230584,13,2.78079213,0
\H,17,1.08297312,16,116.53394447,15,179.93212796,0\H,22,1.08228014,21,
118.91179621,20,-179.83045755,0\H,21,1.08504417,20,118.19333364,19,-17
9.65988233,0\H,10,0.97008487,9,109.07619847,4,163.10238566,0\H,7,1.096
12202,5,108.18053101,4,65.468478,0\H,11,1.0921223,8,116.53868116,2,64.
96035046,0\H,12,1.0864206,11,121.87253593,8,-179.86678649,0\H,12,1.088
154,11,121.70130613,8,0.21020698,0\H,25,1.09584941,24,110.85480611, 20,
-61.12417055,0\H,25,1.0957029,24,110.92419609,20,61.25372733,0\H,25,1.
08948217,24,105.5022798,20,-179.91284226,0\H,23,1.0889187,16,108.66533
584,15,179.92314366,0\H,23,1.09197927,16,109.83520174,15,-60.65693976,
0\H,23,1.09203871,16,109.89011916,15,60.45039572,0\V ersion=AM 64L -G03R
evD.01\State=1-A\HF=-1069.4276427\M P2=-1073.2331605\RM SD=3.722¢-09\The
rmal=0.\PG=C01 [X (C21H27N202)]\@

methyl adduct (CHz-1a, Ngy3):

1\1\GINC-NODE17\SP\RM P2-FC\6-31+G(2d,p)\C21H27N202(1+)\MAY 03\25-Nov-20
08\0\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.53791054\C, 2,
1.53831112,1,108.06221723\C,3,1.54332045,2,110.12120772,1,70.70792697,
0\N,4,1.5562907,3,107.69632879,2,-18.27469925,0\C,5,1.53119829,4,111.3
3362182,3,-46.76658598,0\C,5,1.52632007,4,106.58293285,3,71.07475448,0
\C,2,1.55153938,1,108.29556848,6,67.92145316,0\C,4,1.54543522,3,114.78
356664,2,-146.95384838,0\0,9,1.42191413,4,107.75585777,3,65.50224368,0
\C,8,1.50962657,2,114.0982293,1,-179.91734688,0\C, 11,1.33296423,8,123.
85050359,2,-114.58641957,0\C, 5,1.49790218,4,112.31038405,3,-169.512199
09,0\C,9,1.52431279,4,100.79211534,3,-58.39842846,0\C, 14, 1.43344784,9,
120.96002524,4,-78.17860989,0\C, 15,1.43649924,14,116.66986287,9,179.31
195462,0\N,16,1.36243688,15,123.41455011,14,0.60142974,0\C,17,1.314804
45,16,117.90198538,15,0.21766561,00C, 14,1.37853251,9,120.51614862,4,10
2.0269779,0\C,15,1.41417798,14,124.67177498,9,-0.89724942,0\C,20,1.388
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11084,15,121.17806673,14,179.83268068,0\C,21,1.4202473,20,120.03542438
,15,-0.05607707,0\C,22,1.37554775,21,119.77402146,20,0.38781984,010,21
,1.35602947,20,115.93792838,15,179.94755854,0\C,24,1.42799455,21,119.1
6412876,20,-177.98399404,0\H,3,1.09245064,2,111.55051834, 1,-168.516073
39,0\H,3,1.09380642,2,109.49174419,1,-50.15925817,00H,4,1.09326745,3,1
10.12167272,2,93.47304348,0\H,8,1.09576972,2,107.46017793,1,60.7637334
J0\H,7,1.092922295,105.98922157,4,-176.66996041,0\H,2,1.09312512,1,11
0.27576037,6,-172.62327755,0\H,6,1.0926485,5,105.83047787,4,-173.22518
082,0\H,6,1.08777874,5,105.76240612,4,-57.40036939,00H,1,1.094859,2,11
0.45573222,3,-174.01539303,0\H,1,1.09401234,2,110.37493308,3,67.632574
48,0\H,9,1.09832867,4,108.59678207,3,-175.96706542,0\H,19,1.08540019,1
4,120.76913452,9,0.06429864,0\H,20,1.08512267,15,121.97591057,14,-1.81
013492,0\H,18,1.08851562,17,116.79525709,16,179.59389809,0\H,23,1.0850
5777,22,121.12338985,21,179.55676668,0\H,22,1.083482,21,120.49575893,2
0,179.93792954,0H,10,0.97183068,9,108.29387316,4,-173.46813504,00H,7,
1.09277662,5,106.70679997,4,68.17001594,0\H,11,1.09097831,8,117.111262
47,2,65.11197506,0\H,12,1.08583127,11,121.60788533,8,179.22942834,0\H,
12,1.08807618,11,121.9353532,8,-0.57978862,0\H,25,1.09635161,24,111.38
688626,21,-62.52708546,00H,25,1.0960742,24,111.32967009,21,60.32002061
J0\H,25,1.09046823,24,105.55448601,21,178.88746676,0\H,13,1.09136534,5
,108.44939319,4,-171.31062279,0\H,13,1.09168239,5,109.4575308,4,-51.95
956136,0\H,13,1.08954119,5,109.03604351,4,69.1938472,0\V ersion=AM64L -
GO03RevD.01\State=1-A\HF=-1069.4316041\M P2=-1073.2424698\RM SD=3.723¢-09
\Thermal=0.\PG=C01 [X (C21H27N202))\@

Quinuclidine (1e):

Neutral (1e):

N\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C7H13N1\MAY 03\21-Nov-2008\0\\#
P mp2(fc)/6-31+G(2d,p) sp scf=tight\\\0,1\C\C,1,1.54250862\C,1,1.56212
955,2,107.96369196\H,1,1.09718509,2,109.94353623,3,121.32322088,0\H, 1,
1.09717028,2,109.99483169,3,-121.34923275,0\H,3,1.09612777,1,111.21979
771,2,120.29176995,0\H,3,1.09608725,1,111.11710965,2,-120.61688557,0\C
,2,1.54244756,1,108.59067409,3,-59.04946861,0\H,8,1.09719602,2,109.983
65682,1,-178.99572928,0\H,8,1.09715678,2,109.95791182,1,-61.68181975,0
\C,8,1.56204517,2,107.97098371,1,59.64500337,0\H,11,1.0961223,8,111.11
739113,2,119.58476565,0\H,11,1.09609512,8,111.21953365,2,-121.33217539
,0\H,2,1.0959069,1,110.21449544,3,-179.8742689,0\C,11,2.40051516,8,92.
17477558,2,29.43332817,0\H,15,1.09612914,11,89.7961974,8,111.80440622,
0\H,15,1.09613159,11,143.07244032,8,-129.43063144,0\C,2,1.54270868,1,1
08.75913022,3,59.18439927,0\H,18,1.09719722,2,109.98339904,1,179.82799
865,0\H,18,1.09720015,2,109.96898692,1,62.5579036,0\N,15,1.47237185,11
,35.41371056,8,-126.29536897,0\\V ersion=AM64L -GO3RevD.01\State=1-A\HF=
-327.1099565\M P2=-328.3435491\RM SD=7.544e-09\Thermal =0.\PG=CO01 [ X (C7H1
SND\@

benzyl adduct (PhCH,-1e):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C14H20N 1(1+)\MAY 03\21-Nov-2008
\OW#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,2.51948604\C, 2, 1.
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53734001,1,35.39257475\H,1,1.09303624,3,112.48193378,2,-113.45272779,0
\H,1,1.09020113,3,112.81754308,2,123.81417312,0\H,3,1.09412068,2,110.4
9082669,1,-120.75625513,0\H,3,1.09435369,2,110.24849516,1,121.10816455
,0\C,1,2.47290218,3,91.6322174,2,-26.33322728,0\H,8,1.09268701,1,141.8
334347,3,123.03687627,0\H,8,1.0923947,1,90.01416921,3,-116.88868814,0\
C,2,1.53784794,1,87.87514792,3,-127.82656338,0\H,11,1.09396442,2,110.4
6372942,1,-153.50936069,0\H,11,1.09424383,2,110.33375602,1,88.25349919
,0\H,2,1.09332611,1,145.40596595,3,-4.42888177,0\C,2,1.53768207,1,90.3
2555112,3,123.36298941,0\H,15,1.09436994,2,110.19587752,1,147.08066485
,0\H,15,1.09399001,2,110.47897041,1,-94.8049372,0\C,15,1.54754859,2,10
9.49371089,1,25.91817756,0\H,18,1.09270709,15,112.44606439,2,123.03628
187,0\H,18,1.09042886,15,112.83908972,2,-114.44893645,0\C,18,3.0861293
5,15,156.32135015,2,-48.77811504,0\C,21,1.40374355,18,132.2948368, 15, -
5.0947614,0\C,21,1.40382945,18,87.5381806,15,-133.11779878,0\C,22,1.39
466508,21,120.52404631,18,-114.41543492,0\H,22,1.08763604,21,120.00661
367,18,66.94913898,0\C,23,1.39425858,21,120.50381192,18,136.68622223,0
\H,23,1.08758621,21,120.05852474,18,-44.75791982,0\C,24,1.39629383,22,
119.99264657,21,-0.44465129,0\H,24,1.08565923,22,119.80348638,21,-179.
57398176,0\H,26,1.08572554,23,119.7880826,21,179.63696871,0\H,28,1.085
78038,24,120.01505318,22,-179.52019672,0\N,18,1.52104929,15,110.566911
61,2,4.34236877,0\C,21,1.50572104,18,54.42369839,15,95.79237238,0\H,33
,1.09349118,21,111.23324899,18,90.35414253,0\H,33,1.09310249,21,111.10
836668,18,-149.10370376,0\\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-596.
1076118\M P2=-598.3280801\RM SD=5.348e-09\Thermal =0.\PG=CO01 [ X (C14H20N1)
N@

benzhydryl adduct (Ph,CH-1e):

1\1\GINC-NODE21\SP\RM P2-FC\6-31+G(2d,p)\C20H24N 1(1+)\MA Y 03\21-Nov-2008
\O\#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,2.51021887\C,2,1.
53757587,1,35.59926772\H, 1,1.09322482,3,112.18798373,2,-102.52503074,0
\H,1,1.08942894,3,112.65422049,2,135.10694274,0H,3,1.09429669,2,110.9
4813345,1,-120.18172722,0\H,3,1.09501468,2,110.3525527,1,121.35011915,
0\C,1,2.46619456,3,94.18189504,2,-17.66044774,00H,8,1.08999472,1,141.7
6277031,3,107.02809836,0\H,8,1.09156218,1,94.2279982,3,-126.77851542,0
\C,2,1.53733762,1,84.27163072,3,-133.14186008,0H,11,1.09424383,2,110.
90816098, 1,-161.19555467,0\H,11,1.09504549,2,110.27827891,1,80.3719241
4,0\H,2,1.09321304,1,145.50946003,3,-14.65385101,0\C, 2,1.53692,1,92.60
087883,3,118.70972014,00H,15,1.09503968,2,110.23837427,1,138.74694548,
0\H,15,1.09422957,2,110.90031936, 1,-102.82119669,0\C, 15,1.54729995 2,1
09.17475659,1,17.32998412,0\H,18,1.0895896,15,112.04709669,2,134.18954
397,0\H,18,1.08972556,15,112.04319541,2,-102.96532899,0\C, 1,2.53774126
,3,146.61395255,2,22.09759528,00H,21,1.0923398, 1,79.8908394,3,-135.135
05374,0\C,21,1.5225985, 1,146.02958484,3,-31.27328739,0\C,23,1.40527414
21,117.25444631,1,-90.3990418,0\C, 23,1.40524823,21,124.66183348,1,92.
20306921,0\C, 24,1.39431145,23,121.30029567,21,-178.4242572,00H,24,1.08
776597,23,119.69970642,21,0.5540452,0\C, 25,1.39479365,23,120.71702339,
21,178.68905012,0\H,25,1.08337773,23,121.1161448,21,0.28482826,0\C, 26,
1.39469425,24,119.92808678,23,-0.13231541,0\H,26,1.08579622,24,119.719
23901,23,179.50178079,00H,28,1.08588248,25,119.42216007,23,-179.947084
16,0\H,30,1.08576289,26,120.27406335,24,179.92753772,0\C,21,1.52251588
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,1,92.10920689,3,118.86590181,0\C,34,1.40529803,21,116.85038871,1,81.7
9849692,0\C,34,1.40594573,21,125.08895283,1,-101.11706575,0\C,35,1.394
63798,34,121.30109446,21,177.4019345,0\H,35,1.08759648,34,119.64820166
,21,-1.71497983,0\C,36,1.39460696,34,120.73546782,21,-177.6285391,0\H,
36,1.08338287,34,121.21562671,21,1.96787748,0\C,37,1.39436095,35,119.9
5728889,34,0.36033865,0\H,37,1.08578359,35,119.69456644,34,-179.500065
3,0\H,39,1.0858993,36,119.40729982,34,-179.98109563,0\H,41,1.0857433,3
7,120.2926545,35,179.98315945,0\N,18,1.51935254,15,110.41489546,2,15.1
4496848,0\\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-825.6575651\M P2=-828
.7281023\RM SD=7.786e-09\Thermal=0.\PG=C01 [ X (C20H24N1)|\@

Hydroxymethylquinuclidine (1k):

neutral (1K):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C8H15N101\MA Y 03\21-Nov-2008\0\
\#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\0,1\N\C, 1,1.47930484\C, 2,1.559
25584,1,111.70028405\C,3,1.54077516,2,107.77049594, 1,-7.37682251,0\C, 4
1.54414449,3,108.24804366,2,-55.1317353,0\C, 1,1.48769122,2,111.096161
74,3,62.70649223,0\C, 1,1.47564612,2,108.49230023,3,-56.02535317,0\C, 4,
1.54400496,3,108.49478568,2,63.2364654,0\C, 6,1.53140128,1,109.39227959
7,-164.00618699,0\0,9,1.41358306,6,110.64259803,1,51.15321152,0\H,3, 1
.09695237,2,110.85836317,1,-128.15959746,0\H,3,1.09728472,2,111.046606
87,1,113.16522043,0\H,2,1.09390045, 1,108.30868816,7,-178.85164259,0\H,
2,1.09553679,1,107.42496827,7,66.3481374,00H,5,1.09665856,4,110.826 762
95,3,-172.04674862,0\H,5,1.09940268,4,109.58406637,3,-54.35024429,0\H,
6,1.09705305,1,104.94630461,7,-50.21236739,0\H,4,1.09583009,3,110.3272
5562,2,-175.87696725,0\H,7,1.09550503,1,108.22187696,2,-172.17432919,0
\H,7,1.09597093,1,107.69986093,2,-56.66494708,0\H,8,1.09723988,4,109.9
3256147,3,-175.66318992,00H,8,1.09683382,4,110.11168106,3,66.88744419,
0\H,9,1.10478732,6,110.22571148,1,-72.53111908,0\H,9,1.0967186,6,109.5
426974,1,170.2109506,0\H,10,0.97695141,9,103.97321938,6,-35.45930037,0
\\Version=AM64L -GO3RevD.01\State=1-A\HF=-441.0116755\M P2=-442.6063017\
RM SD=4.587e-09\Thermal=0.\PG=C01 [X (C8H15N101)]\@

benzyl adduct (PhCH,-1k):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C15H22N 101(1+)\MAY 03\23-Nov-20
08\0\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39611163\C,2,
1.39473259,1,120.01358353\C, 3,1.40381848,2,120.56808407,1,0.592811,00\C
4,1.40354107,3,118.85903931,2,-1.66471932,0\C, 5,1.39425968,4,120.5778
2076,3,1.620105,0\C,4,1.50786758,3,120.35594237,2,-177.77363769,0\N,7,
1.54195592,4,116.1804356,3,-92.26996207,0\C,8,1.5301975,7,110.50607878
4,65.89383154,0\C,9,1.54481069,8,110.36934188,7,-171.68551192,0\C, 10,
1.53691563,9,108.99659045,8, - 14.38584231,0\C, 11,1.53707377,10,108.1199
986,9,-50.40574902,0\C, 12,1.54571358,11,109.84503127,10,70.94905172,0\
C,8,1.52424867,7,110.92887983,4,-53.65623767,0\C, 11,1.53865598, 10,108.
55013324,9,67.33229478,0\C, 13,1.52940498,12,112.79099042,11,-148.57583
448,0\0,16,1.41796383,13,109.81939486,12,66.22673831,0\H,10,1.09408945
0,100.02518733,8,-135.29341754,0\H,10,1.09503713,9,110.61199627,8,107
.08213617,0\H,9,1.08836500,8,105.79444873,7,66.22111989,0\H,9,1.090005
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44,8,105.9776967,7,-49.91282937,0\H,12,1.0949623,11,111.21258851,10,-1
69.11611588,0\H,12,1.00484262,11,110.26334372,10,-49.84471149,0\H,13, 1
.09521138,12,110.25406607,11,92.73820186,0\H,11,1.09328187,10,110.5087
0183,9,-171.41829602,0\H,14,1.09234871,8,106.99947536,7,-48.50549124,0
\H,14,1.09030535,8,106.06106906,7,66.57425958,00H,15,1.09509278,11,110
.38005555,10,-171.87501461,0\H,15,1.09412793,11,110.81777189,10,69.770
05722,0\H,16,1.10017394,13,105.34755008,12,-54.29831638,0\H,16,1.09772
537,13,111.18375947,12,-169.89437672,0\H,17,0.97003371,16,109.16252073
,13,-168.13223037,0\H,7,1.09349942,4,110.66243815,3,148.08203205,0\H, 7
,1.0909898,4,110.80976171,3,27.0741308,0\H,3,1.08751352,2,119.50909526
1,-178.03268504,0\H,5,1.0875886,4,120.03324804,3,-177.09999607,0\H, 2,
1.08574837,1,120.1931143,6,-178.57112147,0\H,6,1.08578381,5,119.790521
85,4,-179.67316586,0\H,1,1.08583584,2,120.04249915,3,179.53748641,0\V
ersion=AM64L-G03RevD.01\State=1-A\HF=-710.0043699\M P2=-712.5883835\RM S
D=5.729¢-09\Thermal=0.\PG=CO01 [X (C15H22N101)]\@

benzhydryl adduct (Ph,CH-1k):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C21H26N 101(1+)\M A Y 03\02-Dec-20
08\0\W#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39590266\C,2,
1.39290731,1,120.08192962\C,3,1.40659638,2,121.40229071,1,0.47674556,0
\C,4,1.40273069,3,117.81455106,2,0.12353349,0\C, 1,1.39317758,2,119.288
30597,3,-0.43521035,0\C,4,1.53134431,3,114.78765879,2,175.8866243,0\C,
7,1.526052,4,112.00097752,3,-87.65388126,0\C,8,1.40386057,7,122.294832
61,4,-46.49764916,0\C,9,1.39388996,8,120.58278844,7,177.80322426,0\C, 1
0,1.39684149,9,120.30709938,8,-1.09680573,0\C, 11,1.39486498,10,119.700
53282,9,-0.35970814,0\C,12,1.39537674,11,119.95822294,10,0.79803861,0\
N,7,1.58032295,4,116.68737157,3,140.58338241,0\C, 14,1.53732698,7,108.1
0663664,4,-162.77635287,0\C,15,1.54503742,14,110.75001249,7,-170.85428
15,0\C,16,1.53602452,15,109.22222306,14,-14.83613214,0\C,17,1.53374613
,16,108.14496182,15,-49.97514338,0\C, 18,1.5504779,17,110.45051179,16,6
9.18210651,0\C,14,1.52839359,7,112.74334593,4,80.37477244,00C, 17,1.534
56871,16,108.50613279,15,67.3004543,0\C, 19,1.53128382,18,111.1992315, 1
7,-145.92791645,000,22,1.42198162,19,110.24986043,18,63.84383629,0H,1
6,1.09425567,15,108.7988265,14,-135.69792858,0\H,16,1.09520755,15,110.
63477789,14,106.82968387,0\H,15,1.08774721,14,105.84058967,7,67.273206
78,0\H,15,1.08875342,14,106.14151917,7,-49.15308155,0\H,18,1.09514275,
17,111.03351487,16,-170.69924986,0H,18,1.09451483,17,110.07940762, 16,
-51.59965674,0\H,19,1.09198199,18,110.5898672,17,96.16009739,0\H,17,1.
09350556,16,110.60850718,15,-171.09227973,00H,20,1.08599273,14,108.326
27334,7,-49.30567797,0\H,20,1.08969392,14,105.456282,7,65.78278853,0\H
,21,1.09551797,17,110.382248,16,-170.10545931,00H,21,1.09451306,17,111
.17268566,16,71.30706785,0\H,22,1.10065715,19,104.72009488, 18, -56.0069
0178,0\H,22,1.0934839,19,111.49852784,18,-171.82712709,0\H,23,0.969741
34,22,108.79209121,19,-168.98423288,0\H,7,1.09192273,4,106.45736058,3,
29.29240469,0\H,9,1.08541484,8,120.28378111,7,-0.40250296,00H,13,1.087
68713,12,119.25751863,11,-178.77165869,0\H,10,1.0859446,9,119.58653798
,8,179.96302558,0\H,12,1.08584636,11,120.30676291,10,-178.62668289,0\H
,11,1.085841,10,120.11253593,9,-179.35233142,0H,3,1.08762472,2,119.14
273367,1,179.67900128,00H,5,1.08374412,4,121.82127072,3,179.24186521,0
\H,2,1.08589632,1,120.31992784,6,179.76758302,0\H,6,1.08600991,1,120.1
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7220194,2,-179.7901825,0\H,1,1.08563292,6,120.32113531,5,179.66923031,
O\\Version=AM64L -GO3RevD.01\State=1-A\HF=-939.5486689\M P2=-942.985745\
RM SD=9.978e-09\Thermal =0.\PG=C01 [X (C21H26N101)\@

Naphtylmethylquinuclidine (1f):

Neutral (1f):

1\1\GINC-NODE13\SP\RM P2-FC\6-31+G(2d,p)\C18H21IN1\MAY 03\23-Nov-2008\0\
#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\0,1\C\C,1,1.41417118\C,2,1.3779
8351,1,120.51298767\C,3,1.42378071,2,121.3366415,1,0.,0:C,4,1.43617334
,3,117.88700487,2,-0.44927945,0\C, 1,1.37595163,2,119.80890606,3,0.3586
1122,0\C,5,1.42067403,4,119.51822137,3,-179.14438644,0\C, 7,1.37365446,
5,120.39655622,4,0.39866676,0\C,8,1.41466867,7,120.1089745,5,-0.412846
09,0\C,9,1.38236989,8,122.04109709,7,-0.25739806,0\C,10,1.51519164,9,1
19.99531576,8,-178.48305191,0\C, 11,1.54592538,10,113.63966184,9,102.51
051546,0\C,12,1.56153024,11,113.9223954,10,-68.82152274,0\C,13,1.54278
414,12,108.38350829,11,-136.39527607,0\C, 14,1.54219223,13,109.1582478,
12,-52.81410632,0\C,15,1.56193342,14,107.80400501,13,62.44331118,0\N, 1
6,1.47443416,15,111.70000788,14,-6.97954362,0\C,17,1.47507905,16,108.4
4602555,15,64.28292742,0\C,14,1.5416873,13,108.36946909,12,65.21001966
,0\H,13,1.09653031,12,110.72001816,11,101.94326554,00H,13,1.09836229,1
2,110.9836682,11,-16.10215052,00H,12,1.09598748,11,107.12048058,10,51.
17971044,0\H,15,1.09720584,14,110.20424765,13,-176.24718355,0\H,15,1.0
9750558,14,109.94664145,13,-58.74365176,0\H, 16,1.09633888,15,111.06588
148,14,113.04723802,0\H,16,1.09615338,15,111.16361731,14,-127.8902092,
O0\H,14,1.09617492,13,110.15577015,12,-174.06193755,0H,18,1.09603906, 1
7,107.50774179,16,65.82091402,00H,18,1.0942511,17,108.35836529,16,-179
:36622906,00H,19,1.09753477,14,109.98727387,13,-176.85547343,0\H,19, 1.
09735169,14,110.20635495,13,65.59273794,0H,11,1.09599949,10,110.88661
565,9,-136.09694229,0\H,11,1.09644799,10,108.42925973,9,-19.58176505,0
\H,9,1.0875138,8,118.89838085,7,179.51473283,0\H,3,1.08494555,2,119.13
074045,1,-179.59579302,0\H,8,1.08679094, 7,120.39347004,5,179.46206709,
0\H,2,1.08681236,1,119.69845013,6,-179.45487596,0H,6,1.08772778,1,120
42064392,2,179.58960066,0\H,7,1.08749402,5,118.82372068,4,-179.980070
5,0\H,1,1.08670515,6,120.29709945,5,-179.94520697,0\\V ers on=AM64L -G03
RevD.01\State=1-A\HF=-748.3719354\M P2=-751.1535243\RM SD=4.316€-09\Ther
mal=0.\PG=C01 [X (C18H2IN1)\@

benzyl adduct (PhCH,-1f):

1\1\GINC-NODE20\SP\RM P2-FC\6-31+G(2d,p)\C25H28N 1(1+)\MAY 03\29-Nov-2008
\O\WHP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\N\C,1,1.55657137\C,2,1.
55934375,1,107.59318188\C,3,1.53713366,2,110.90026095, 1,13.37886909,0\
C,4,1.53365822,3,108.2733407,2,-67.79318899,0\C, 1,1.52810711,2,107.354
58950,3,51.25348323,0\C, 1,1.5177338,6,108.35729617,5,49.48169535,0\C, 4
,1.53889785,3,109.0441841,2,50.07566079,0\C, 2,1.55279871,1,116.5051250
7,7,57.16875181,00C,9,1.51702336,2,121.08893764,1,63.63614333,0\C, 10,1
.43531406,9,121.65428507,2,66.47718767,0\C,11,1.43678597,10,118.660539
23,9,-178.92805151,0\C, 12,1.42085388,11,119.64638586,10,-1.70021609,0\
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C,13,1.37415409,12,120.68786543,11,-0.7378261,0\C,10,1.38420176,9,119.
06832903,2,-115.74228383,0\C,12,1.42054851,11,119.34451636,10,179.1926
0561,0\C,16,1.37590172,12,121.10098953,11,0.8611931,0\C,17,1.41377279,
16,119.82550995,12,0.59563779,0\C,18,1.378478,17,120.53274017,16,-1.12
143761,0\C,1,1.54802047,7,111.58203461,8,174.15571225,0\C,20,1.5080848
7,1,116.16926178,7,60.73572707,0\C,21,1.40404591,20,120.64529077,1,95.
47576557,0\C,22,1.39461499,21,120.67481396,20,177.41797562,0\C,23,1.39
617017,22,119.99634169,21,-0.37012048,0\C,24,1.39639861,23,119.9074368
8,22,-0.69538575,0\C,25,1.39451442,24,120.04197468,23,0.50046297,0\H,3
,1.0954442,2,110.17451082,1,-108.80417444,0\H,3,1.09418221,2,108.91631
002,1,134.39611257,0\H,2,1.09170433,1,102.90416671,7,176.53161576,0\H,
5,1.09497377,4,110.66100773,3,171.79383553,0\H,5,1.09426781,4,110.9568
9343,3,-69.44525915,0\H,6,1.0890277,1,106.50104021,7,-73.22481075,0\H,
6,1.09300351,1,105.6875998,7,171.83232543,0\H,4,1.09349631,3,110.06259
697,2,171.07848015,0\H,7,1.09081702,1,106.03819257,6,55.87273995,0\H, 7
,1.09074137,1,107.1591395,6,170.86527355,0\H,8,1.09425195,4,110.604964
4,3,173.46554346,0\H,8,1.09486471,4,110.2324547,3,55.35931099,0\H,9, 1.
09572461,2,109.02852827,1,-64.07779455,0\H,9,1.09836574,2,102.80339719
,1,-174.8545451,0\H,15,1.08873701,10,119.38849201,9,-0.8628997,0\H, 19,
1.08576134,18,118.63826646,17,177.82977568,0\H,14,1.08577909,13,120.56
937061,12,-178.30325645,0\H,18,1.08625847,17,119.6523635,16,178.167076
61,0\H,16,1.08682847,12,118.50773728,11,-179.81946979,0\H,13,1.0867126
2,12,118.74266602,11,-179.66292919,0\H,17,1.08578478,16,120.327866,12,
179.62373178,0\H,22,1.08774426,21,119.858097,20,-1.37297798,0\H,26,1.0
8727052,25,119.45168347,24,-177.83902548,0\H,23,1.08582534,22,119.8030
4937,21,-179.646169,0\H,25,1.08585424,24,120.15050106,23,-178.53743267
,0\H,24,1.08588034,23,120.04311587,22,-179.69129288,0\H,20,1.09272055,
1,104.69646075,7,-176.33626525,0\H,20,1.08749225,1,105.33370681,7,-62.

48438074,0\\V ersion=AM64L -G03RevD.01\State=1-A\HF=-1017.3618468\M P2=-1

021.1416367\RM SD=3.742e-09\Thermal=0.\PG=C01 [ X (C25H28N1)|\@

benzhydryl adduct (Ph,CH-1f):

1\1\GINC-NODE19\SP\RM P2-FC\6-31+G(2d,p)\C31H32N1(1+)\MAY 03\25-Nov-2008

\O\WHP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39460772\C,2, 1.
39469506,1,119.98110454\C,3,1.40542703,2,121.41812246,1,0.52921731,0\C
4,1.40588113,3,117.84729491,2,0.48255804,0\C, 1,1.3954208,2,119.414574
89,3,-0.73975395,0\C,4,1.52497546,3,115.91673468,2,175.65708804,0\C, 7,
1.52623617,4,114.21106102,3,-100.821248,0\C,8,1.40444365,7,123.2249009
8,4,-45.43242019,0\C,9,1.39461518,8,120.72013569,7,177.89175906,0\C, 10
,1.39590238,9,120.34583277,8,-0.94559841,0\C, 11,1.39512941,10,119.6094
8538,9,-0.41536791,0\C,12,1.39458769,11,119.97298574,10,0.74889363,0\N
7,1.50042268,4,115.19723226,3,126.33289478,0\C, 14,1.56186158,7,112.02
904737,4,-46.9985665,0\C, 15,1.55714087,14,107.8472686,7,175.11594471,0
\C,16,1.53495629,15,111.27113347,14,13.17159614,0\C,17,1.53363027,16,1
08.90251491,15,-66.54672455,0\C, 14,1.52702801,7,112.65132351,4,73.4775
811,0\C,14,1.52757875,7,108.11797558,4,-168.51720329,0\C, 17,1.53492908
,16,108.38676899,15,50.82606223,0\C, 15,1.55080008,14,112.64376439,7,-5
7.8610607,0\C,22,1.52171402,15,113.45390188,14,-173.93935818,0\C, 23, 1.
43462434,22,121.94130773,15,-72.11691313,0\C, 24,1.43705037,23,118.6613
6944,22,178.4805209,0\C, 25,1.42036267,24,119.66804438,23,0.99683136,0\
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C,26,1.37362505,25,120.64708946,24,0.34172312,0\C,23,1.383243,22,118.7
9933425,15,108.10103351,0\C, 25,1.42049152, 24,119.3548031,23,-179.50768
756,00C,29,1.37586112,25,121.11708274,24,-0.51397148,0\C,30,1.41357627
29,119.75039509,25,-0.45547533,0\C,31,1.37811445,30,120.62117182,29,0
.73946642,0\H,16,1.0952412,15,109.67280835,14,-109.04723113,0\H,16,1.0
9234334,15,108.87135335,14,134.82785256,0\H,15,1.08975316,14,103.33993
328,7,58.85613434,0\H,18,1.09539736,17,110.65515945,16,170.03003817,0\
H,18,1.00434776,17,111.04786766,16,-71.20627828,0\H,19,1.08927404,14,1
07.06373635,7,43.44408299,0\H,19,1.0883149,14,106.10138069,7,-72.94303
805,0\H,17,1.09356318,16,110.14533425,15,171.83182284,0\H,20,1.0898553
5,14,105.74149858,7,-67.77192833,0H,20,1.089771,14,107.72554166,7,46.
99743427,0\H,21,1.09460998,17,111.130682,16,171.74458189,0\H,21,1.0950
3958,17,110.28108443,16,53.11350254,0\H,22,1.0943188,15,109.22265445, 1
4,63.63224804,0\H,22,1.09489838,15,109.97357943, 14,-53.57790391,0\H,28
,1.08814537,23,119.41295002,22,1.38568041,0\H,32,1.08450374,31,118.6 71
79486,30,-178.38253089,0\H, 27, 1.08580449,26,120.59594098, 25,179.06 756 1
69,0\H,31,1.08639367,30,119.74815393,29,-178.8333916,0\H,29,1.08693216
25,118.4676024,24,179.82268878,0\H,26,1.08680524,25,118.76964014,24, 1
79.76746295,0\H,30,1.08595331,29,120.31793415,25,-179.84708118,0\H, 7,1
.0897367,4,106.15261333,3,15.91054659,0\H,9,1.08434788,8,120.49136307,
7,-0.03695547,0\H,13,1.08757791,12,119.04100241,11,-178.72874363,0H, 1
0,1.08589896,9,119.51154242,8,-179.91889395,0\H,12,1.08586282,11,120.2
9964665,10,-178.58908852,0\H,11,1.08581407,10,120.17359779,9,-179.3941
8198,0\H,3,1.08744514,2,118.93066073,1,179.47387697,0\H,5,1.08355896,4
121.39422332,3,177.89732973,0\H,2,1.08576402,1,120.39551099,6,179.400
21087,0\H,6,1.08595241,1,120.11931668,2,-179.32713583,0\H, 1,1.08580663
2,120.35381751,3,179.8458107,0\\V ersion=AM64L -G0O3RevD.01\State=1-A\HF
=-1246.9097726\M P2=-1251.5431541\RM SD=8.432¢-10\Thermal =0.\PG=CO1 [ X (C
31IH32ND)\@

Lepidine (1q):
Neutral (1g):

1\1\GINC-NODE22\SP\RM P2-FC\6-31+G(2d,p)\CLOHIN1\M A Y 03\23-Nov-2008\0\#
P mp2(fc)/6-31+G(2d,p) sp scf=tight\0,1\C\C, 1,1.37661269\C,2,1.41977
141,1,120.70580636\C, 3,1.43281879,2,119.25185902,1,0.,0\C,4,1.42058394
3,118.56402334,2,0.,0\C,5,1.37802667,4,120.839516,3,0.,0H,1,1.086638
89,2,120.17802704,3,180.,0\H,2,1.08555985,1,121.94356086,6,180.,0.C,4,
1.43120148,3,117.99894877,2,180.,0\H,5,1.08587004,4,119.44918481,3,-18
0.,0\H,6,1.08669488,5,119.89046244,4,-180.,0\C,9,1.37872286,4,117.3756
1484,3,0.,00C,12,1.41627017,9,120.12291051,4,0.,0H,12,1.08684617,9,12
0.51365586,4,-180.,0\H,13,1.09031617,12,119.26393653,9,180.,0\N,13,1.3
1592073,12,124.35752316,9,0.,0\C,9,1.50771007,4,121.41122907,3,-180.,0
\H,17,1.09700614,9,111.44828072,4,-59.78039774,0\H,17,1.09700107,9,111
44948767,4,59.72381146,0\H,17,1.0937351,9,110.87710902,4,179.97257772
,0\\Version=AM64L -GO3RevD.01\State=1-A\HF=-438.4247009\M P2=-440.004028
2\RM SD=5.137e-09\Thermal=0.\PG=C01 [X(C10HON1)]\@
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benzyl adduct (PhCH,-1g):

N\1\GINC-NODE28\SP\RM P2-FC\6-31+G(2d,p)\C17H16N1(1+)\MAY 03\23-Nov-2008

\OWH#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C, 1,1.37686265\C, 2, 1.
41936405,1,121.16158141\C, 3,1.4323122,2,118.20732338,1,0.,00C,4,1.4124
052,3,119.90188757,2,0.,0:C,5,1.38121096,4,119.83951571,3,0.,0H,1,1.0
850841,2,120.2044877,3,180.,0\H,2,1.08370367,1,119.7808587,6,-180.,0C
3,1.4304424,2,121.96053846,1,-180.,0\H,5,1.08150332,4,121.08062778,3,
-180.,0\H,6,1.08549495,5,119.22920316,4,-180.,0\C,4,2.36899305,3,89.81
852647,2,180.,0\C,9,1.38535416,3,117.68424244,2,180.,0\H,12,1.0820016,
4,146.48959185,3,-180.,0\H,13,1.08418405,9,120.97093454,3,-180.,0\C,9,
1.50211746,3,121.81265296,2,0.,0\H,16,1.09628515,9,111.10997715,3,-50.
67208113,0\H,16,1.0962847,9,111.10995845,3,59.6724417,0\H,16,1.0919565
8,9,111.0091844,3,-180.,0\C,12,2.47724593,4,62.31282116,3,-180.,0\H,20
,1.09294769,12,118.81292083,4,-67.80524051,0\H,20,1.09294808,12,118.81
064322,4,67.80988122,0\C,20,1.50432116,12,87.31139548,4,-180.,0:C, 23,1
.40274163,20,120.29695288,12,90.63026639,0\C, 23,1.40274022,20,120.2969
2395,12,-90.61994049,0\C, 24,1.39457464,23,120.27095624,20,179.12564943
J0\H,24,1.08778068,23,119.9189372,20,-0.15388898,0\C, 25,1.39457524,23,
120.27092663,20,-179.12559664,0\H,25,1.08778058,23,119.91895267,20,0.1
5391399,0\C,28,1.39685716,25,119.98122264,23,0.10926413,00H,26,1.08574
868,24,119.83711931,23,-179.48127159,0\H,28,1.08574884,25,119.83704451
23,179.48116625,0\H,30,1.08590353,28,119.94870392,25,179.56689725,0\N

,12,1.33575853,4,30.44406788,3,-180.,0\Version=AM 64L -GO3RevD.01\State
=1-A\HF=-707.4140345\M P2=-709.9745664\RM SD=6.484e-09\Thermal =0.\PG=C01

[X(CL7H16ND)\@

benzhydryl adduct (Ph,CH-1g):

1\1\GINC-NODE25\SP\RM P2-FC\6-31+G(2d,p)\C23H20N 1(1+)\MAY 03\23-Nov-2008

\O\#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.38052291\C, 2, 1.
41291038,1,119.93233449\C, 3,1.43333629,2,119.64836326,1,-1.29267408,0\
C,4,1.4199302,3,118.35345902,2,1.38840351,0\C, 5,1.37608797,4,121.16062
471,3,-0.46894541,0\H,1,1.08551484,2,119.14163859,3,179.81873524,0\H,2
,1.08064133,1,119.09810636,6,-177.64407221,0\C,4,1.42979007,3,119.9363
3435,2,-178.31700414,0\H,5,1.08373469,4,119.01592883,3,179.64594088,0\
H,6,1.08512838,5,120.2475606,4,179.98709603,0:C,9,1.3850209,4,117.6655
2641,3,-0.26626333,0\C, 12,1.39261261,9,120.72469994,4,-1.22509307,0\H,
12,1.08421543,9,121.01261945,4,179.7795991,00H,13,1.08209285,12,121.44
363674,9,-177.97907607,00C,9,1.50243031,4,121.85767788,3,179.6802089,0
\H,16,1.09617283,9,111.12185057,4,-59.30906391,0\H,16,1.09628315,9,111
.09932845,4,60.03468568,0H,16,1.09196729,9,110.98854342,4,-179.660692
98,0\N,13,1.33656281,12,122.5489627,9,1.1247006,0\C,20,1.52892874,13, 1
19.74280229,12,-179.64735317,0H,21,1.0923265,20,103.47049412,13,137.4
7262725,0\C,21,1.52327792,20,111.75683028,13,23.37402978,0\C,23,1.4035
854,21,118.66679883,20,80.90424887,0\C,23,1.40164271,21,122.16045486,2
0,-99.88582621,0\C,24,1.39363768,23,120.54627689,21,179.73305241,0\H,2
4,1.08818565,23,119.84539539,21,0.2508337,0\C, 25,1.39633063,23,120.197
42141,21,-179.80881009,00H,25,1.0855899,23,120.08457594,21,-1.03517698
,0\C,28,1.39555395,25,120.25852354,23,0.30847487,0\H,26,1.08591457,24,
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119.82295758,23,-179.44837529,0\H,28,1.08592941,25,119.60488792,23,179
.60966807,0\H,30,1.0859382,28,120.08790611,25,179.46731758,0\C, 21,1.52
332201,20,110.76274046,13,-106.1126022,0\C,34,1.40182723,21,117.954100
99,20,-148.15660811,0\C,34,1.39941953,21,122.81661145,20,34.25868788,0
\C,35,1.39400071,34,120.45698637,21,-177.51896667,0\H,35,1.0879016,34,
119.85024327,21,1.73963282,0\C,36,1.39672144,34,120.29387846,21,177.49
297242,0\H,36,1.08679908,34,120.58786387,21,-2.81834349,0\C,39,1.39492
008,36,120.23036537,34,-0.02890051,0\H,37,1.08591151,35,119.69719688,3
4,179.96912532,0\H,39,1.08601702,36,119.60491248,34,179.88729595,0\H 4
1,1.08579593,39,120.1277698,36,179.90240722,0\V ersion=AM64L -GO3RevD.0
1\State=1-A\HF=-936.9737283\M P2=-940.3835649\RM SD=5.520e-09\ Thermal =O.
\PG=CO01 [X(C23H20N1)]\@

Hydroxymethylquinoline (1i):

neutral (1i):

1\1\GINC-NODE25\SP\RM P2-FC\6-31+G(2d,p)\C10HIN1O1\MA Y 03\24-Nov-2008\0\
\#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\0,1\C\C,1,1.37614385\C,2,1.419
7233,1,120.5929725\C,3,1.43347843,2,119.29719839,1,0.00492843,0\C, 4, 1.
42101376,3,118.6670628,2,-0.47690259,0\C, 5,1.3775929,4,120.60118657,3,
0.63067046,0\H,1,1.08675394,2,120.15049706,3,-179.97405309,0\H,2,1.085
48375,1,122.01351157,6,-179.70703237,0\C, 4, 1.42993305,3,117.56994694,2
,178.85747323,0\H,5,1.0840929,4,119.0311813,3,-177.31397364,0\C,9,1.37
738944,4,117.91995314,3,1.04498813,0\C, 11,1.41639665,9,119.95397674,4,
-0.51473244,0\H,11,1.0868456,9,120.5829944,4,179.78490787,0\H,12,1.089
96148,11,119.42014581,9,179.94829282,0\N,,12,1.31544051,11,124.11439867
0,-0.26929882,0\C,9,1.509805,4,121.73978599,3,-176.65187398,0\H, 16, 1.
10261418,9,109.14970572,4,58.92217222,0\H,16,1.10002451,9,108.92700614
4,175.82667061,0\H,6,1.08675626,5,119.79105053,4,-179.83581992,000,16
,1.4277997,9,109.66047732,4,-62.4661902,0\H,20,0.96999504, 16,107.39608
028,9,176.75208244,0\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-513.27787
8\M P2=-515.0604377\RM SD=5.156e-09\Thermal=0.\PG=C01 [X (C10HIN101)]\@

benzyl adduct (PhCH>-1i):

1\1\GINC-NODE10\SP\RM P2-FC\6-31+G(2d,p)\C17H16N101(1+)\MAY 03\24-Nov-20
08\OWHP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.38113126\C,2,
1.41180282,1,119.75090041\C, 3,1.43459371,2,119.95503395, 1,-0.10837934,
0\C,4,1.4212848,3,118.24769166,2,-0.21738715,0\C,5,1.37636195,4,120.91
019955,3,0.42538033,0\H,1,1.08557539,2,119.18159413,3 -179.89949439,0\
H,2,1.08136404,1,119.08476418,6,-179.95958631,0\C,4,1.427613,3,119.320
73299,2,178.94328213,0\H,5,1.0821449,4,118.38850839,3,-177.51984792,0\
C,9,1.38316119,4,118.31697778,3,0.27392213,0\C, 11,1.39385858,9,120.634
00161,4,0.28111428,0\H,11,1.08419809,9,121.15009724,4,179.68461969,0\H
,12,1.08183297,11,121.82842912,9,179.30602629,0\N,12,1.33479468,11,122
.071524,9,-0.32059803,0\C,9,1.51452078,4,122.2546854,3,-177.63617453,0
\H,16,1.10310538,9,108.22058915,4,66.50482786,0\H, 16,1.09818731,9,108.
72424257 ,4,-177.25826999,0\C, 15,1.51729707,12,120.28321044,11,179.7751
6404,0\H,19,1.09264262,15,105.71813379,12,-124.08848045,0\C, 19,1.50420
445,15,115.09783232,12,-1.69141759,0\C,21,1.4026888,19,120.34511771,15
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,91.50077142,0\C,21,1.4028241,19,120.23927249,15,-89.94131634,0\C,22,1
.39471944,21,120.26305529,19,178.86511083,0\H,22,1.08778174,21,119.923
71699,19,-0.35248608,0\C,23,1.39452251,21,120.27085098,19,-178.8643514
9,0\H,23,1.08775984,21,119.92039556,19,0.38259942,0\C,24,1.39677878,22
,119.98267912,21,-0.09751601,0\H,24,1.085755,22,119.83728183,21,-179.4
4457403,0\H,26,1.08574075,23,119.83512045,21,179.45035245,0\H,28,1.085
91275,24,119.94609788,22,-179.54292635,0\H,6,1.08510239,5,120.06806432
4,-179.9474374,0\0,16,1.41830189,9,108.99468658,4,-55.2684023,0\H, 33,
0.97069664,16,108.20200114,9,-177.25328696,0\H,19,1.09299339, 15,105.84
675514,12,120.97208941,0\\Version=AM 64L -GO3RevD.01\State=1-A\HF=-782.2
663441\M P2=-785.0299946\RM SD=7.309e-09\Thermal =0.\PG=CO01 [ X(C17H16N101
ne

benzhydryl adduct (Ph,CH-1i):

1\1\GINC-NODE26\SP\RM P2-FC\6-31+G(2d,p)\C23H20N 101(1+)\MAY 03\24-Nov-20
08\0\WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.38041136\C, 2,
1.41240723,1,119.82403674\C,3,1.43553676,2,119.72589478,1,1.13216045,0
\C,4,1.42166412,3,118.38220801,2,-1.64974262,0\C,5,1.3756396,4,120.907
98124,3,0.98127381,0\H,1,1.08560474,2,119.10357724,3,-179.65653663,0\H
2,1.08057395,1,119.12688165,6,177.73412648,0\C,4,1.42701703,3,119.453
13271,2,177.18081066,0\H,5,1.08212366,4,118.37950821,3,-177.14574989,0
\C,9,1.38283137,4,118.2736074,3,0.49672823,0\C, 11,1.39357145,9,120.523
92073,4,1.543227,0\H,11,1.08424093,9,121.20676598,4,179.96495922,0\H,1
2,1.08190982,11,121.60443171,9,177.29240487,0\N,12,1.33554546,11,122.3
5124035,9,-1.39614817,0\C,9,1.51447706,4,122.2799188,3,-177.38472175,0
\H,16,1.10301385,9,108.29145822,4,65.71027942,0H,16,1.09827795,9,108.
72595395,4,-178.01039215,0\C, 15,1.52997851,12,119.54657014,11,179.0156
4936,0\H,19,1.09218881,15,103.36648411,12,-137.82606589,0\C, 19,1.52379
031,15,111.65715777,12,-23.83185604,0\C,21,1.4013333,19,122.25213646,1
5,101.28862404,0\C,21,1.40370452,19,118.5448568, 15,-79.49665662,0\C, 22
,1.39658296,21,120.16709068,19,179.77963069,0\H,22,1.08547219,21,120.0
256036,19,0.99539704,0\C,23,1.39333207,21,120.54461463,19,-179.7624325
7,0H,23,1.08812195,21,119.84189796,19,-0.1753792,0\C, 24,1.39548889,22
,120.26185302,21,-0.2522691,0\H,24,1.08593155,22,119.5933446,21,-179.5
9597961,0\H,26,1.08590581,23,119.8393854,21,179.50115345,0\H,28,1.0859
4759,24,120.07387607,22,-179.51065204,0\C, 19,1.52303733,15,110.8265192
2,12,105.82180262,0\C,32,1.40191154,19,117.8897995,15,148.04888791,00C
,32,1.39920052,19,122.88130335,15,-34.23035827,0\C, 33,1.39402015,32, 12
0.46411044,19,177.68918386,0\H,33,1.08786985,32,119.84017281,19,-1.614
91343,0\C,34,1.39682736,32,120.28355545,19,-177.69890481,0\H,34,1.0867
7714,32,120.60020876,19,2.63626746,0\C,37,1.39492411,34,120.23980894,3
2,0.06793802,0\H,35,1.08591332,33,119.69430229,32,-179.98182295,0\H,37
,1.08601728,34,119.60612458,32,-179.85417532,0\H,39,1.08580449,37,120.
12760476,34,-179.8869994,0\H,6,1.08516142,5,120.11216016,4,-179.971470
75,0\0,16,1.41856057,9,108.97848778,4,-56.07327493,0\H,44,0.97067495, 1
6,108.17772997,9,-177.86165706,0\V ersion=AM 64L -GO3RevD.01\State=1-A\H
F=-1011.8259473\M P2=-1015.4389331\RM SD=8.301-09\Thermal =0.\PG=CO1 [X(
C23H20N10D)\@
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6-Methoxyquinoline (1h):

Neutral (1h):

1\1\GINC-NODE9\SP\RM P2-FC\6-31+G(2d,p)\CLO0HIN 101\M A Y 03\23-Nov-2008\0\
#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\0,1\N\C, 1,1.36271306\C, 2,1.4307
7243,1,122.96645378\C, 3,1.41783346,2,117.05398419,1,0.,0.C,4,1.3759018
23,119.4129938,2,0.,0\C,1,1.31931156,2,117.73321226,3,0.,0\C,3,1.4213
3154,2,119.96023723,1,180.,0\C, 7,1.3809862,3,119.87432651,2,0.,0.C,8,1
42437656,7,120.31612384,3,0.,0\C,9,1.37021542,8,120.59070341,7,0.,000
8,1.36275438,7,125.26118408,3,180.,0\C, 11,1.41895427,8,118.04882947, 7
0.,0\H,9,1.08561334,8,117.76969285,7,180.,0\H,10,1.0854081,9,121.4866
6069,8,180.,0\H,7,1.08473025,3,118.61293599,2,180.,0\H,4,1.08785827,3,
119.50873869,2,180.,0\H,5,1.08612398,4,121.26441607,3,180.,0\H,6,1.089
66496,1,116.34686983,2,180.,0\H,12,1.00802268,11,111.41933047,8,-61.08
030539,0\H,12,1.09802268,11,111.41933047,8,61.08030539,0\H,12,1.091360
07,11,105.98094397,8,180.,0\V ersion=AM64L-GO3RevD.01\State=1-A"\HF=-5
13.2719338\M P2=-515.0510466\RM SD=8.405e-09\Thermal=0.\PG=CS [ SG(C10H7N
101), X(H2\@

benzyl adduct (PhCH,-1h):

1\1\GINC-NODE20\SP\RM P2-FC\6-31+G(2d,p)\C17H16N101(1+)\MAY 03\23-Nov-20
08\OWHP mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C,1,1.39687172\C,2,
1.39455959,1,119.98295908\C,3,1.40270632,2,120.27073952,1,-0.08587175,
0\C,4,1.40269838,3,119.39581454,2,0.28828752,0\C, 5,1.39455828,4,120.27
102363,3,-0.28749184,0\C,4,1.50387932,3,120.29485171,2,178.81336249,0\
N,7,1.51850191,4,115.23848181,3,90.74617993,0\C,8,1.38803965,7,118.515
51572,4,179.97726804,0\C,9,1.43148258,8,118.86970349,7,-180.,0:C, 10, 1.
41552051,9,118.4757126,8,0.,0\C,11,1.3778906,10,120.30193721,9,0.,0\C,
8,1.33818628,7,120.20293468,4,-0.0249606,0\C, 10,1.41633191,9,119.94991
491,8,180.,0\C,14,1.38517562,10,120.21932731,9,0.,0\C, 15,1.4243939, 14,
119.25553424,10,0.,0\C, 16,1.37319472,15,121.74202371,14,0.,000,15,1.34
020582,14,126.02561333,10,-180.,0\C, 18,1.43231274,15,119.14621501,14,0
.,0\H,16,1.08511757,15,117.68217797,14,180.,0H,17,1.0816091,16,118.71
138529,15,180.,0\H,14,1.08336322,10,118.28648196,9,-180.,0\H,11,1.0861
9274,10,119.18104629,9,-180.,0\H,12,1.08369122,11,121.80836821,10,-180
.,0\H,13,1.08142615,8,116.06018331,7,0.,0\H,19,1.09581655,18,110.81552
455,15,61.31635433,0\H,19,1.08932308, 18,105.50088793,15,180.,0\H,19, 1.
09581693,18,110.81576119,15,-61.31948697,00H,7,1.0928584,4,110.6987447
1,3,-29.11051311,0\H,7,1.09284407,4,110.69406603,3,-149.40367047,0\H,3
,1.08775655,2,119.80493916,1,179.18324686,0\H,5,1.08775601,4,119.92006
304,3,178.98137691,0\H,2,1.08574865,1,120.18291573,6,179.25358493,0\H,
6,1.08574904,5,119.83109659,4,179.46166562,0\H,1,1.08590622,6,119.9510
5537,5,179.57424283,0\V ers on=AM64L -GO3RevD.01\State=1-A\HF=-782.2592
168\M P2=-785.0225453\RM SD=8.916e-09\Thermal=0.\PG=C01 [X (C17H16N101)]\
\@
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benzhydryl adduct (Ph,CH-1h):

1\1\GINC-NODE19\SP\RM P2-FC\6-31+G(2d,p)\C23H20N 101(1+)\MAY 03\23-Nov-20
08\0\W#P mp2(fc)/6-31+G(2d,p) sp scf=tight\\1,1\C\C, 1,1.39664001\C, 2,
1.39404813,1,120.07687022\C,3,1.40197054,2,120.46245262,1,0.16794274,0
\C,4,1.39941322,3,119.2024506,2,-0.15101054,0\C, 1,1.39492825,2,119. 744
0708,3,-0.06606638,0\C,4,1.52310511,3,117.89993158,2,177.55958507,0\C,
7,1.52323147,4,114.97994056,3,-83.66010836,0\C, 8,1.40143425,7,122.1826
9303,4,-27.10442131,0\C,9,1.39637113,8,120.18986288, 7,179.76630725,0\C
,10,1.39555253,9,120.25137837,8,-0.30107948,0\C, 11,1.39719877,10,119.8
8100483,9,-0.08312566,0\C,12,1.39346256,11,119.94954653,10,0.17738721,
0\N,7,1.53073775,4,110.67431953,3,148.40082552,0\C, 14, 1.38941335, 7,119
.48919795,4,-73.57159992,0\C, 15,1.43254824,14,118.80615942, 7,-178.2199
0676,0\C,16,1.41479058,15,118.62852276,14,-1.84566593,0\C, 17,1.3776895
3,16,120.25253213,15,0.28928703,0\C, 14, 1.33925636,7,119.4901112,4,106.
17568537,0\C,16,1.41697395,15,120.09054124,14,178.39965073,0\C,20,1.38
417972,16,120.19087015,15,0.437455,0\C, 21,1.42420846,20,119.19958929, 1
6,0.68727146,0\C,22,1.37256006,21,121.83763535,20,-0.84211471,000,21,1
:34113532,20,126.04318699,16,-179.78752783,0\C, 24,1.43161059,21,119.02
995016,20,0.28914954,0\H,22,1.08512645,21,117.66531046,20,178.72894459
J0\H,23,1.08083066,22,118.72812509,21,177.73825402,0\H,20,1.08344918, 1
6,118.26514787,15,-179.69269222,0\H,17,1.08622823,16,119.1879576,15,-1
79.64619472,0\H,18,1.08373059,17,121.87080007,16,-179.74984784,0\H, 19,
1.0814397,14,116.02535226,7,0.51704048,0\H,25,1.09591586,24,110.844813
15,21,-61.56047814,0\H,25,1.09592561,24,110.82635318,21,61.02762259,0\
H,25,1.08939398,24,105.53831253,21,179.73585431,0\H,7,1.09226513,4,108
.7595654,3,35.5127042,0\H,9,1.08549658,8,120.04699951, 7,0.94706379,0\H
,13,1.08809816,12,119.61585342,11,-179.46339064,0\H,10,1.08591849,9,11
9.59877027,8,-179.61891307,0H,12,1.08591477,11,120.21040676,10,-179.1
9256532,0\H,11,1.08594708,10,120.08208719,9,-179.48103901,00H,3,1.0879
1628,2,119.68974593,1,179.42884176,0\H,5,1.08678545,4,120.61075227,3, -
179.60914204,0\H,2,1.08590166,1,120.22305483,6,-179.92464633,0\H,6,1.0
8602167,1,120.15044156,2,179.89103214,0\H,1,1.08580594,6,120.11818594,
5,-179.9087066,0\\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-1011.8191262\
M P2=-1015.4318639\RM SD=6.185e-09\Thermal =0.\PG=CO01 [X (C23H20N101)]\@

Methoxylepidine (1j):

neutral (1j):

1\1\GINC-NODE28\SP\RM P2-FC\6-31+G(2d,p)\C11H11N101\MAY 03\23-Nov-2008\0
WP mp2(fc)/6-31+G(2d,p) sp scf=tight\\0,1\C\C,1,1.37012337\C,2,1.42
291001,1,121.06411285\C,3,1.43084406,2,118.713996,1,0.,0\C,4,1.4224449
6,3,119.33733346,2,0.,0\C,5,1.38212226,4,120.24339213,3,0.,0H,1,1.085
5576,2,121.77492882,3,-180.,0H,2,1.08540139,1,121.46686678,6,180.,00C
4,1.43024262,3,117.68175466,2,-180.,0\H,5,1.08274245,4,119.14698923,3
-180.,0\C,9,1.37995889,4,117.4595303,3,0.,00C, 11,1.41417154,9,120.281
85999,4,0.,0H,11,1.08706859,9,120.3235671,4,-180.,0\H,12,1.08986642, 1
1,119.49642905,9,-180.,0\N,12,1.31758361,11,124.01274867,9,0.,00C,9,1.
50740532,4,121.35889299,3,-180.,0H,16,1.09744584,9,111.49823331,4,-59
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.78116181,0\H,16,1.09744472,9,111.4986917,4,59.77008861,0H,16,1.09375
577,9,110.93459635,4,179.99472522,0\0,6,1.36356189,5,125.12322228,4,- 1
80.,0\C,20,1.41840474,6,118.16043315,5,0.,0\H,21,1.09814352,20,111.463
2748,6,61.10074169,0\H,21,1.09140734,20,105.96448157,6,-180.,0H,21,1.
09814429,20,111.46287305,6,-61.09801575,0\V ersion=AM64L -GO3RevD.01\St
ate=1-A\HF=-552.3137845\M P2=-554.2496712\RM SD=6.108e-09\Thermal =0 \PG=
CO1 [X(C11H1IN101)\@

benzyl adduct (PhCHz-1j):

1\1\GINC-NODE28\SP\RM P2-FC\6-31+G(2d,p)\C18H18N 101(1+)\MAY 03\23-Nov-20
08\0\P mp2(fc)/6-31+G(2d,p) sp sci=tight\\1,1\C\C,1,1.39683575\C, 2,
1.39457669,1,119.98285907\C, 3,1.40257768,2,120.28533575,1,-0.09419401,
0\C,4,1.4025858,3,119.37737422,2,0.33830624,0\C, 5,1.39457952,4,120.284
93773,3,-0.33936669,0\C, 4,1.50454324,3,120.30258348,2,178.91772053,0\N
7,1.51635235,4,115.11946102,3,90.70042348,0\C, 8,1.38866966,7,118.9770
8954,4,-179.96973128,0\C,9,1.43109396,8,119.36916944,7,180.,0:C,10,1.4
316126,9,119.24795547,8,0.00298459,00C, 11,1.38471784,10,117.90098814,9
,0.,0\C,8,1.33651733,7,120.38010363,4,0.0368354,0\C, 10,1.41714428,9,11
9.13470369,8,-180.,0\C, 14,1.38594884,10,120.74163534,9,-0.00415184,0\C
15,1.42158533,14,119.38873099,10,0.,0\C, 16,1.37234558,15,121.24474602
,14,0.00261023,0\0,15,1.34163921,14,125.80246595,10,-180.,0\C, 18,1.431
05945,15,119.191908,14,0.,0H,16,1.0850111,15,117.98404334,14,-179.996
76141,0\H,17,1.08156929,16,118.64424064,15,-179.99517898,0H,14,1.0813
065,10,118.7966491,9,179.9972062,0\H,12,1.08426753,11,120.79388068, 10,
180.,0\H,13,1.08142074,8,116.20008922,7,-0.00413243,0\H,19,1.09602385,
18,110.86580067,15,61.31894078,00H,19,1.08940699,18,105.53249935, 15,18
0.,0\H,19,1.09602348,18,110.86587265, 15,-61.31934665,0\H,7,1.09288414,
4,110.6260047,3,-29.21177944,0\H,7,1.09290735,4,110.63372772,3,-149.37
518678,00H,3,1.0877523,2,119.81296269,1,179.20783778,0\H,5,1.08775371,
4,119.89835561,3,178.96121345,0\H,2,1.08577469,1,120.18026502,6,179.22
932678,0\H,6,1.0857753,5,119.83409911,4,179.47814304,0\H,1,1.08592298,
2,119.9561411,3,-179.58013136,0\C, 11,1.50200696,10,121.57076666,9,180.
,0\H,35,1.09655657,11,111.07089215,10,-59.6574715,0\H,35,1.09655674, 11
,111.07079382,10,59.6683476,0\H,35,1.0920124,11,111.10344709,10,-179.9
946396,0\\V ersion=AM64L -GO3RevD.01\State=1-A\HF=-821.3052619\M P2=-824.
2244984\RM SD=4.0156-09\Thermal=0.\PG=C01 [X (C18H18N101)\@

benzhydryl adduct (Ph,CH-1j):

1\1\GINC-NODE20\SP\RM P2-FC\6-31+G(2d,p)\C24H22N 101(1+)\M A Y 03\24-Nov-20
08\0\W#P mp2(fc)/6-31+G(2d,p) sp sci=tight\\1,1\C\C,1,1.37166341\C, 2,
1.41775125,1,120.29719075\C,3,1.43212822,2,119.03906408, 1,1.33154064,0
\C,4,1.41783,3,119.24696753,2,-1.44760257,0\C,5,1.38495773,4,120.73815
153,3,0.43274587,00H,1,1.08501504,2,120.68596335,3,-179.70412553,0\H,2
,1.08074533,1,118.65839123,6,177.65558792,0\C, 4,1.43097814,3,119.37761
565,2,178.29508725,0\H,5,1.08117469,4,118.77880482,3,-179.7446427,0\C,
9,1.38445312,4,117.85846232,3,0.2020558,0\C, 11,1.39268454,9,120.927099
59,4,1.19358324,00H,11,1.0843275,9,120.85650449,4,-179.74781392,0\H, 12
,1.08140082,11,121.72249038,9,178.04261024,0\N,,12,1.33747602,11,122.09
22425,9,-1.00830198,0\C,9,1.50226144,4,121.64356942,3,-179.76813307,0\

S78



H,16,1.09654912,9,111.07396427,4,-59.85734414,0\H,16,1.09655263,9,111.
11583089,4,59.47582076,0\H,16,1.0920905,9,111.08454408,4,179.85569515,
0\0,6,1.34250461,5,125.84416773,4,-179.816059,0\C, 20,1.43040708,6,119.
15179414,5,0.18523702,0\H,21,1.09613296,20,110.90765274,6,61.02897084,
0\H,21,1.08949231,20,105.55499898,6,179.72928371,0H,21,1.09612208, 20,
110.90280388,6,-61.59217529,0\C, 15,1.52875482,12,119.74095614,11,179.4
3666999,0H,25,1.09234046,15,103.45797621,12,-136.86961069,0\C, 25,1.52
348887,15,111.82956309,12,-22.80983951,0\C, 27,1.40149831,25,122.188581
59,15,99.80507394,0\C, 27,1.40350084,25,118.64785712,15,-80.98462539,0\
C,28,1.39632411,27,120.20013444,25,179.80090278,0\H,28,1.08557413,27, 1
20.06827002,25,0.94346425,0\C,29,1.39355845,27,120.56103032,25,-179.72
696551,0H,29,1.08817554,27,119.80050885,25,-0.14748846,0\C,30,1.39552
45,28,120.26199021,27,-0.29672156,0\H,30,1.08594976,28,119.60249323,27
-179.63561726,0\H,32,1.08593685,29,119.8310119,27,179.46703606,0\H,34
,1.08596272,30,120.08882236,28,-179.48735723,0\C, 25,1.52325142,15,110.
86309407,12,106.68385017,0\C,38,1.40184986,25,117.94844595,15,148.4251
6916,0\C,38,1.39923512,25,122.82544904, 15,-33.95434546,0\C, 39,1.394024
6,38,120.46378862,25,177.56489897,0\H,39,1.08788667,38,119.8369154,25,
-1.71051075,0\C,40,1.39677273,38,120.29072247,25,-177.55144088,0\H,40,
1.08671944,38,120.54816673,25,2.72531343,0\C,43,1.39497804,40,120.2415
9398,38,0.05110061,0\H,41,1.08593465,39,119.69475645,38,-179.97778281,
0\H,43,1.08604648,40,119.59898863,38,-179.88947329,00H,45,1.08581922,4
3,120.13872648,40,-179.91271112,0\Version=AM64L -G03RevD.01\State=1-A\
HF=-1050.8649337\M P2=-1054.6336681\RM SD=6.309e-09\Thermal =0.\PG=CO1 [X
(C24H22N101)\@

Solvation (PCM/UAHF, 6-31G(d)):

Benzy! cation (PhCH,"):

1\1\GINC-NODE11\SP\RHR\6-31G(d)\C7H7(1+)\MA Y 03\21-Dec-2008\0\#P HF/6-
31G(d) scf=tight int=finegrid SCRF=(PCM,Read,Solvent=CH2CI2)\\1,1\C\C
1,1.44368937\C, 1,1.44365346,2,119.38010526\C, 2,1.37588507,1,119.87261
65,3,0.0096333,0\H,2,1.08619684,1,119.05389432,3,-179.98972038,0\C, 3,1
.37587835,1,119.871268,2,-0.0027882,0\H,3,1.08619725,1,119.05600182,2,
180.,0\C,4,1.41105857,2,119.29683443, 1,-0.00745762,0\H,4,1.08475191,2,
120.80955776,1,179.99387544,0\H,6,1.08475428,3,120.80950306, 1,179.9961
1224,0\H,8,1.08704101,4,118.86178288,2,180.,0\C, 1,1.37042602,3,120.312
6567,6,179.98702931,0\H,12,1.08762464,1,121.59436693,3,-180.,0\H,12,1.
08764282,1,121.58661677,3,0.,0\V ersion=AM64L -GO3RevD.01\State=1-A\HF=
-268.9464756\RM SD=1.876-09\Thermal =0.\Dipol e=-0.8505189,0.0001194,-0.
4971424\PG=CO1 [X(CTH7)]\@

Benzhydry! cation (Ph,CH"):

1\1\GINC-NODE23\SP\RHF\6-31G(d)\C13H11(1+)\MAY 03\21-Dec-2008\0\#P HF/
6-31G(d) scf=tight int=finegrid SCRF=(PCM Read,Solvent=CH2CI2)\\1,1\C
\C,1,1.42697722\C,1,1.42622891,2,118.57003483\C, 2,1.38404934,1,120.711
00792,3,-3.66882154,0\H,2,1.08640637,1,119.12934642,3,178.22892657,0\C
3,1.38287356,1,120.15519022,2,2.42494007,0\H,3,1.08325722,1,120.04550
15,2,-173.40693522,0\C, 4, 1.40157239,2,119.50432595, 1,2.32681887,0\H 4,

S79



1.08496485,2,120.28282417,1,-178.52665707,0\H,6,1.08512432,3,120.03840
986,1,-178.6711638,0\H,8,1.08618077,4,119.60298651,2,178.76704649,0\C,
1,1.41697689,3,124.44040507,6,-179.33244762,0\H,12,1.090299,1,114.2341
0663,3,-162.53488617,0\C,12,1.41697866,1,131.531484,3,17.45945996,0\C,
14,1.42697772,12,116.9658655,1,-164.25673057,0\C, 14,1.42621999,12,124.
44193184,1,17.46971883,0\C, 15,1.38405524,14,120.71072742,12,177.951844
69,0\H,15,1.08640407,14,119.13039094,12,-0.14782367,0\C, 16,1.38287885,
14,120.15517644,12,-179.32840458,0\H,16,1.08325335,14,120.04629403, 12,
4.83899553,0\C,17,1.40157184,15,119.50417127,14,2.32855344,0\H,17,1.08
496271,15,120.28334746,14,-178.52838013,0\H,19,1.08512361,16,120.03798
344,14,-178.67024215,0\H,21,1.08618275,17,119.60212226,15,178.76 765182
,0\Version=AM64L -G03RevD.01\State=1-A\HF=-498.5151728\RM SD=3.132e-09\
Thermal =0.\Dipole=-0.2916366,0.103685,0.2299474\PG=C01 [X (C13H11)\@

Methyl cation (CH3"):

1\1\GINC-NODE16\SP\RHF\6-31G(d)\C1H3(1+)\MAY 03\21-Dec-2008\0\\#P HF/6-
31G(d) scf=tight int=finegrid SCRF=(PCMRead,Solvent=CH2CI2)\\1,1\C\H
,1,1.094601\H, 1,1.09460101,2,120.00002981\H,1,1.09460101,2,120.0000298
1,3,180.,0\\Version=AM64L -G03RevD.01\State=1-A"\HF=-39.3257282\RM SD=3.
650e-10\Thermal=0.\Dipole=0.,0.,0.\PG=C03H [O(C1),SGH(H3)]\@

Quinine (1a).

neutral (1a):

N\I\GINC-NODE11\SP\RHR\6-31G(d)\C20H24N202\M AY 03\16-Dec-2008\0\\#P HF/

6-31G(d) scf=tight int=finegrid SCRF=(PCM Read,Solvent=CH2CI2)\\0,1\N
\C,1,1.36332144\C,2,1.43209317,1,123.48623198\C, 3,1.43155064,2,117.261
4381,1,-0.40681184,0\C,4,1.38004257,3,117.91434328,2,0.26932941,0\C, 1,
1.31757441,2,117.29800577,3,0.18518523,0\C, 2,1.42316986, 1,117.69086489
6,-179.75521432,0\C, 7,1.36959492,2,121.09408527, 1,-179.89584323,0\C,8
1.42192776,7,120.15587919,2,-0.05695701,0\C, 9, 1.38268545,8,120.538205
34,7,-0.02093626,0\C,4,1.52309751,3,121.27692423,2,-179.72392453,000, 1
1,1.4293237,4,111.59512628,3,159.58650503,0\0,9,1.36186076,8,114.48027
539,7,179.95270645,0\C,13,1.4200636,9,118.26293322,8,-179.95957703,0:C
11,1.54944739,4,111.78432795,3,-77.91230213,0\C, 15,1.56111356,11,114.
37843887,4,-80.32782151,0\C, 16,1.54324962,15,108.2082369,11,-130.73702
53,0\C,17,1.55590321,16,111.00885196,15,-56.82660063,0\C, 18,1.57423267
,17,106.39015563,16,56.31610146,0\N,19,1.4717016,18,112.64548213,17,3.
48382705,0\C,20,1.47887648,19,108.46782707,18,58.19209771,0\C,17,1.541
35727,16,108.0712069,15,61.44879745,0\C,18,1.5033077,17,113.85254547,1
6,-67.88530175,0\C,23,1.33442257,18,125.17281345,17,-117.23889899,0\H,
16,1.09553541,15,110.59841647,11,107.3250969,0\H,16,1.09398102, 15, 110.
87023879,11,-11.31744245 0\H,15,1.09506134,11,105.47177935,4,39.248669
22,0\H,18,1.09829348,17,107.31546738,16,173.03665126,0\H,19,1.09595027
,18,110.37414632,17,124.53189849,0\H,17,1.09582269,16,109.91722904, 15,
-178.04536613,0\H,21,1.09621121,20,106.87523502,19,59.84073353,0\H,21,
1.09078905,20,108.54247997,19,175.58189615,0\H,22,1.09735934,17,110.18
996104,16,177.01487482,0\H,22,1.0959011,17,109.55148398, 16,59.14482076
J0\H,11,1.09917031,4,108.85087611,3,39.08976205,0\H,5,1.0849063,4,119.
08243313,3,-179.83361862,0\H,10,1.08262783,9,120.14984058,8,179.681722
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54,0\H,6,1.08977654,1,116.46212709,2,-179.87781366,0\H,7,1.08535669,2,
117.39037642,1,0.03013415,0\H,8,1.08551153,7,121.78993928,2,179.970245
69,0\H,12,0.97042366,11,107.356287,4,-59.46579966,0\H,19,1.09687077,18
,110.39747132,17,-117.3812312,0\H,23,1.09173781,18,116.15838934,17,63.
58795712,0\H,24,1.08684936,23,121.87739853,18,-179.62492633,0\H,24,1.0
8858908,23,121.65277488,18,0.39334298,0\H,14,1.0977743,13,111.4431486,
9,-61.36647679,0\H,14,1.097678,13,111.45004376,9,60.75253828,0\H,14,1.
09129798,13,105.90375881,9,179.71344254,0\\V ersion=AM 64L -GO3RevD.01\St
ate=1-A\HF=-1029.911368\RM SD=3.697e-09\Thermal =0.\Dipole=1.1292003,-0.
2720887,0.5635321\PG=CO01 [ X(C20H24N202)|\@

benzyl adduct (PhCH,-1a, Ngy):

1\1\GINC-NODE22\SP\RHF\6-31G(d)\C27H31N202(1+)\MAY 03\16-Dec-2008\0\\#P
HF/6-31G(d) scf=tight int=finegrid SCRF=(PCM Read,Solvent=CH2CI2)\\1
,1\C\C,1,1.39515158\C,2,1.39570119,1,120.00814247\C, 3,1.39996804,2,120
.38006441,1,0.41393755,0\C, 4,1.40015747,3,119.3602069,2,-0.07373375,0\
C,5,1.39444652,4,120.20919887,3,-0.36224988,0\C, 4,1.51646872,3,119.030
27819,2,176.68312103,0\N,7,1.49326598,4,114.39978753,3,139.20819118,0\
C,8,1.3857746,7,121.24642521,4,-72.7148391,0\C,9,1.43723006,8,119.5207
6693,7,-178.29726676,0\C, 10,1.42934927,9,118.82103599,8,-1.84320054,0\
C,11,1.38943564,10,118.23773475,9,0.32945275,0\C, 8,1.34222158,7,118.15
913037,4,107.29218839,0\C,10,1.41889492,9,118.48545878,8,179.37303368,
0\C,14,1.384131,10,120.8966768,9,0.26391944,0\C, 15,1.42094699,14,119.6
6430001,10,-0.08807024,0\C, 16,1.37088346,15,121.14660723,14,-0.1110373
,0\C,11,1.52778817,10,124.69725823,9,179.50480609,0\C, 18,1.55668116,11
,110.82587297,10,-91.33031634,0\C, 19,1.55572133,18,113.78400014,11,-16
1.8248432,0\C,20,1.54552919,19,107.32436101,18,-145.14737804,0\C, 21, 1.
55730798,20,111.53599000,19,-47.46445788,0\C,22,1.57474247,21,106.6114
1162,20,61.8761444,0\N,19,1.47542088,18,111.74615114,11,71.52644219,0\
C,24,1.48131875,19,111.19963138,18,81.69056687,0\C,21,1.53914906,20,10
7.41904186,19,70.28163979,0\0,15,1.34451618, 14,125.80949666,10,179.648
51633,0\C,27,1.42895351,15,119.18838284, 14,-0.8606198,0\C, 22,1.5059433
3,21,113.66259462,20,-63.14782108,0\C, 29,1.33376246,22,124.76524275,21
-115.92699396,0\0,18,1.42149659,11,110.04566677,10,151.57809391,00H,2
0,1.09332795,19,110.37183977,18,92.37914089,0\H,20,1.09623836,19,111.2
670724,18,-25.39169373,0\H,19,1.0965511,18,105.70766643,11,-43.1908042
3,0H,22,1.09715179,21,107.18041767,20,178.17587115,0\H,23,1.09506272,
22,110.71805903,21,111.63851006,0\H,21,1.09445739,20,109.99187965, 19, -
169.21732299,0\H,25,1.09579397,24,107.30321171,19,-173.49799406,0\H,25
,1.00654569,24,108.63502947,19,-58.44811323,0\H,26,1.0962027,21,110.37
367555,20,-174.66405714,0\H,26,1.09620661,21,110.46091559,20,67.228723
25,0\H,18,1.09670811,11,110.21263116,10,30.04692565,0\H,12,1.08308398,
11,119.73460928,10,-178.69265917,0\H,14, 1.07824307,10,118.80753706,9,-
178.1951863,0\H,13,1.08324545,8,116.32003219,7,0.15103724,0H,17,1.080
95449,16,119.09811455,15,178.21510768,0\H,16,1.0850176,15,118.03185711
,14,179.5095119,0\H,31,0.97022625,18,109.0250111,11,-75.21724255,0\H,2
3,1.09564669,22,110.82221312,21,-129.74509633,0\H,29,1.09189053,22,116
.65891447,21,64.42210129,0\H,30,1.08639863,29,121.83532487,22,-179.993
8913,0\H,30,1.08824611,29,121.74295283,22,0.10503387,0\H,28,1.09572821
27,110.93684686,15,61.85403703,0\H,28,1.08968348,27,105.56699131,15,-
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179.33915544,0\H,28,1.09640994,27,110.91068904,15,-60.67378014,0\H,7,1
.09263606,4,111.18102162,3,17.0931471,0\H,7,1.09349715,4,111.0592673,3
,-101.56897427,0\H,3,1.08816787,2,119.66239337,1,179.77603275,0\H,5, 1.
08740787,4,120.43275122,3,179.77235114,0\H,2,1.08585983,1,120.25705839
,6,179.89660946,0\H,6,1.08599581,5,119.70884124,4,-179.84285518,0\H, 1,
1.08583477,2,120.10513912,3,179.75375663,0\\V ersion=AM 64L -GO3RevD.01\S
tate=1-A\HF=-1298.9256144\RM SD=3.813e-09\Thermal=0.\Dipol e=-1.8980617,
1.1782613,-0.6868186\PG=CO01 [ X (C27H31N202)|\@

benzyl adduct (PhCH2-1a, Ngy3):

N\I\GINC-NODE22\SP\RHF\6-31G(d)\C27H31N202(1+)\MAY 03\21-Dec-2008\0\\#P
HF/6-31G(d) scf=tight int=finegrid SCRF=(PCM ,Read,Solvent=CH2Cl2)\\\1
,J\C\C,1,1.39653341\C,2,1.39435288,1,120.02924092\C,3,1.40352686,2,120
.5701767,1,-0.50268248,0\C,4,1.40377363,3,118.85466771,2,1.60288209,0\
C,5,1.39472431,4,120.58117169,3,-1.64697278,0\C,4,1.50864844,3,120.692
7646,2,177.59986403,0\N,7,1.5417741,4,116.32888217,3,91.74606477,0\C,8
,1.55830643,7,110.5456066,4,-171.26473424,0\C,9,1.54408654,8,108.02535
938,7,-169.51128182,0\C,10,1.53626651,9,110.2160708,8,-17.76641768,0\.C
,11,1.54968961,10,110.85528594,9,-48.00082239,0\C,8,1.52391118,7,110.4
7123033,4,-54.1110233,0\C,8,1.52773609,7,110.20139519,4,65.49385034,0\
C,11,1.53644073,10,107.94827941,9,70.25743902,0\C,9,1.54682852,8,115.1
1845034,7,-40.78589637,0\0,16,1.42255332,9,107.77756248,8,-60.3153299,
0\C,12,1.50959497,11,114.07463471,10,-62.25214124,0\C,18,1.33301161,12
,123.95607227,11,-114.06575961,0\C,16,1.52478483,9,109.84790161,8,175.
86472524,0\C,20,1.433503,16,120.94843858,9,-78.68715305,0\C,21,1.43638
071,20,116.71027591,16,179.49670789,0\N,22,1.36264571,21,123.42274988,
20,0.54212835,0\C,23,1.31480115,22,117.85632001,21,0.29184311,0\C,20,1
.37847199,16,120.5851058,9,101.7428855,0\C,21,1.41422225,20,124.648305
01,16,-0.84515102,0\C,26,1.38790413,21,121.18871221,20,-179.96555775,0
\C,27,1.42005779,26,120.04461242,21,-0.12547164,0\C,28,1.37562355,27,1
19.75873628,26,0.39628541,0\0,27,1.35677068,26,115.94109029,21,179.892
61041,0\C,30,1.42745236,27,119.11165004,26,-177.8538836,0\H,10,1.09250
953,9,108.67992841,8,-140.36321397,0\H,10,1.09371518,9,109.79363452,8,
102.80455837,0\H,9,1.09319992,8,102.99464466,7,74.11750141,0\H,12,1.09
596556,11,107.41295188,10,178.54229274,0\H,13,1.09008004,8,106.3079247
8,7,62.46603366,0\H,11,1.09340684,10,110.12060884,9,-169.14591294,0\H,
14,1.0900418,8,105.90608746,7,-51.29147904,0\H,14,1.08824979,8,105.820
1868,7,64.76455026,0\H,15,1.095033,11,110.42297252,10,-174.43062515,0\
H,15,1.09417972,11,110.35291856,10,67.24987598,0\H,16,1.09725232,9,108
.86181504,8,58.35594223,0\H,25,1.08536593,20,120.72496315,16,-0.068217
4,0\H,26,1.08508297,21,121.97369294,20,-1.54862637,0\H,24,1.08858562,2
3,116.7771098,22,179.57410401,0\H,29,1.08506338,28,121.11884725,27,179
.547567,0\H,28,1.08352414,27,120.54912862,26,179.97008987,0\H,17,0.971
75972,16,108.18589943,9,-173.65924227,0\H,13,1.09278751,8,106.6 7389315
,7,-52.6396201,0\H,18,1.09101563,12,117.03963449,11,65.65198959,0\H,19
,1.08589041,18,121.63702634,12,179.18496532,0\H,19,1.08808699,18,121.8
934192,12,-0.60020434,0\H,31,1.09643465,30,111.4153812,27,-62.66165839
,0\H,31,1.09615081,30,111.35388309,27,60.17896802,0\H,31,1.09055301,30
,105.57037031,27,178.74690258,0\H,7,1.09333018,4,110.6052083,3,-28.110
5546,0\H,7,1.09045573,4,110.54769245,3,-148.95440547,0\H,3,1.08750047,
2,119.45125614,1,178.42594943,0\H,5,1.08744439,4,119.88936252,3,177.08
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172501,0\H,2,1.08580523,1,120.17483309,6,178.64185363,0\H,6,1.08578753
5,119.7939362,4,179.74007118,0\H,1,1.08587971,6,120.03468358,5,179.56
814352,0\\V ersion=AM64L -G0O3RevD.01\State=1-A\HF=-1298.9270883\RM SD=2.4
99e-09\Thermal =0.\Dipole=-1.6504071,-0.9246311,-1.9399758\PG=CO1 [X (C2
7H31IN202)|\@

benzhydry! adduct (Ph,CH-1a, Ngy):

N\1\GINC-NODE20\SP\RHF\6-31G(d)\C33H35N202(1+)\MAY 03\19-Dec-2008\0\\#P
HF/6-31G(d) scf=tight int=finegrid SCRF=(PCM ,Read,Solvent=CH2Cl2)\\\1
,1\C\C,1,1.39543407\C,2,1.39638824,1,120.26222966\C,3,1.40125949,2,120
.22911872,1,-0.29608461,0\C,4,1.40332722,3,119.12694663,2,0.59666513,0
\C,5,1.39354473,4,120.57740123,3,-0.50903842,0\C,4,1.52442812,3,122.23
963245,2,179.86298685,0\C,7,1.52337343,4,114.72393512,3,-27.16630462,0
\C,8,1.40185762,7,118.01246383,4,-83.76992649,0\C,9,1.39403631,8,120.4
9013232,7,177.78911852,0\C,10,1.39660085,9,120.08578624,8,0.11918494,0
\C,11,1.3949588,10,119.72015563,9,-0.0686795,0\C,12,1.39674777,11,120.
24557455,10,-0.01390438,0\N,7,1.52615866,4,111.79790971,3,100.35625562
,0\C,14,1.38929977,7,120.05411044,4,156.51977489,0\C,15,1.43737258,14,
119.5807433,7,-177.13639773,0\C,16,1.42975905,15,118.88576956,14,-2.61
606605,0\C,17,1.38694366,16,118.03964116,15,-0.20569169,0\C,14,1.33917
875,7,119.62123483,4,-23.82981796,0\C,16,1.41935499,15,118.66788593,14
,178.81974472,0\C,20,1.38340361,16,120.99452959,15,0.61072358,0\C,21,1
.41950617,20,119.52760749,16,0.18882856,0\C,22,1.37118562,21,121.17042
045,20,-0.53621753,0\C,17,1.52776469,16,124.8114498,15,178.91713147,0\
C,24,1.55582054,17,110.74912352,16,-91.54155736,0\C,25,1.5554072,24,11
3.81162447,17,-162.53656927,0\C,26,1.54560877,25,107.30903351,24,-145.
63658388,0\C,27,1.55774881,26,111.45992697,25,-47.23710186,0\C,28,1.57
478219,27,106.60569837,26,62.07669675,0\N,25,1.47579231,24,111.8238578
4,17,70.71377214,0\C,30,1.48117257,25,111.12072135,24,82.0418839,0\C,2
7,1.5389413,26,107.44986475,25,70.39309664,0\0,21,1.34579328,20,125.83
909735,16,179.67189584,0\C,33,1.42818959,21,119.12365979,20,-0.7181040
4,0\C,28,1.50600328,27,113.62263066,26,-62.93309226,0\C,35,1.33381235,
28,124.74047621,27,-115.24499503,0\0,24,1.42199575,17,110.19779228, 16,
151.52001367,0\H,26,1.09331693,25,110.3768526,24,91.85876932,0\H,26,1.
09628962,25,111.22101541,24,-25.91117776,0\H,25,1.0965701,24,105.57771
689,17,-43.96818256,0\H,28,1.09725502,27,107.19527393,26,178.42127126,
0\H,29,1.09512192,28,110.70492884,27,111.27774674,0\H,27,1.09444028,26
,110.05391079,25,-168.98846629,0\H,31,1.09583072,30,107.3677248,25,-17
3.16645929,0\H,31,1.09626116,30,108.61141526,25,-58.08678346,0\H,32, 1.
09623809,27,110.34983969,26,-174.28303815,0\H,32,1.0962604,27,110.4886
8762,26,67.59074957,0\H,24,1.09678519,17,110.33736495,16,29.96972359,0
\H,18,1.08310369,17,119.7819244,16,-178.22052642,0\H,20,1.07837164,16,
118.84139702,15,-178.16357421,0\H,19,1.08131048,14,116.18683146,7,0.35
8241,0\H,23,1.08051824,22,118.59305133,21,177.60410248,0\H,22,1.085027
86,21,118.08617509,20,178.8954759,0\H,37,0.97020829,24,108.95624283,17
,-74.12060243,0\H,29,1.09575871,28,110.7941333,27,-130.12237158,0\H,35
,1.09187433,28,116.65957281,27,65.05715361,0\H,36,1.08821328,35,121.70
091171,28,0.09255359,0\H,36,1.08643355,35,121.857699,28,179.93117405,0
\H,34,1.08977373,33,105.59409082,21,-179.61866542,0\H,34,1.09655668,33
,110.9484639,21,-60.95688661,0\H,34,1.09590922,33,110.98962847,21,61.5
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6665408,0\H,7,1.09223589,4,106.26979473,3,-147.28613231,0\H,9,1.087923
41,8,119.81526798,7,-1.59400506,0\H,13,1.08670499,12,119.20438538,11,1
79.68870664,0\H,10,1.08596191,9,119.7013475,8,179.97351674,0\H,12,1.08
60875,11,120.13944546,10,179.91464853,0\H,11,1.08584882,10,120.1357620
2,9,179.80863916,0\H,3,1.08552016,2,119.72548395,1,178.60784057,0\H,5,
1.08812083,4,119.80343529,3,179.13483939,0\H,2,1.08598722,1,120.139366
14,6,179.25968701,0\H,6,1.08596894,5,119.82469753,4,179.51969611,0\H,1
,1.08598421,2,120.09668501,3,-179.51280684,0\\V ersion=AM 64L -GO3RevD.01
\State=1-A\HF=-1528.4619818\RM SD=2.311e-09\Thermal=0.\Dipol e=-0.264394
3,0.7774449,1.4229746\PG=C01 [ X(C33H35N202)|\@

benzhydryl adduct (Ph,CH-1a, Ngpg):

1\1\GINC-NODE11\SP\RHF\6-31G(d)\C33H35N202(1+)\MAY 03\16-Dec-2008\0\\#P
HF/6-31G(d) scf=tight int=finegrid SCRF=(PCM Read,Solvent=CH2CI2)\\1
J1\C\C,1,1.39452828\C, 2,1.39355997,1,119.99838477\C,3,1.40709728,2,121
.62088554,1,0.34963313,0\C, 4,1.40497534,3,117.51560706,2,0.98207831,0\
C,1,1.39386049,2,119.29974314,3,-0.91502613,0\C, 4,1.52957593,3,115.406
95661,2,174.96568813,0\C, 7,1.52704707,4,112.5459752,3,-98.86156056,0\C
8,1.40468077,7,118.24392096,4,124.6533621,0\C,9,1.39485786,8,121.0784
7046,7,-177.17540619,0\C, 10,1.39486204,9,119.96802606,8,0.0727427,0\C,
11,1.39620007,10,119.61238988,9,0.68052142,0\C, 12,1.39444526,11,120.35
573044,10,-0.21470544,0\N,7,1.50042517,4,116.82461421,3,128.1467047,0\
C,14,1.56259702,7,113.29360607,4,-47.60337117,0\C, 15,1.54770336,14,108
.09558163,7,-166.73410155,0\C, 16,1.53247507,15,110.86969491,14,-17.388
58444,0\C,17,1.54718254,16,109.90969812, 15,-48.15054039,0\C, 14,1.52500
431,7,112.61661228,4,73.39825492,0\C, 14,1.53616511,7,107.37508505,4,-1
68.98065408,0\C,17,1.53251967,16,108.12834988, 15,69.70390488,0\C, 15, 1.
54926449,14,115.81849751,7,-38.85352352,0\0,22,1.42697437,15,108.22573
371,14,-54.89542863,0\C, 18,1.51405802,17,111.85318307,16,-64.15927769,
0\C,24,1.33337581,18,129.42464768,17,119.25862075,0\C,22,1.52719946,15
,110.33714574,14,-178.28808848,0\C, 26,1.4342184,22,121.47824068,15,- 77
.66374248,0\C,27,1.43722056,26,116.68799151,22,179.92183187,0\N,28,1.3
6317485,27,123.54867301,26,0.65148096,0\C,29,1.31427173,28,117.7359586
4,27,0.17266353,0\C,26,1.37902229,22,120.22748712,15,103.22670304,0\C,
27,1.41467531,26,124.5836107,22,-0.3799682,0\C,32,1.38770102,27,120.94
709296,26,179.79285805,0\C,33,1.41949003,32,120.24307661,27,0.02339256
,0\C,34,1.37556787,33,119.75072226,32,0.38181793,010,33,1.36025265,32,
116.07390312,27,179.98682801,0\C, 36,1.42582767,33,118.90483297,32,-179
.0410579,0\H,16,1.09241245,15,108.03717473,14,-139.53103126,0\H,16,1.0
9361773,15,109.8758338,14,103.59875666,0\H,15,1.09081009,14,103.423935
34,7,77.04154295,0\H,18,1.09879017,17,106.92475196,16,179.46619824,0\H
,19,1.08958469,14,105.90228983,7,61.02465567,0\H,17,1.09445138,16,110.
21182173,15,-169.45957387,0H,20,1.08803614, 14,106.20131654, 7,-49.7553
2122,0\H,20,1.08712495,14,105.78734648,7,66.37876991,0H,21,1.09537088
,17,110.49454911,16,-173.05222492,0\H,21,1.09438231,17,110.42662491,16
68.56116965,0\H,22,1.0931272,15,108.58185538,14,63.73292699,0\H,31, 1.
08532223,26,120.7081713,22,-0.64639076,0\H,32,1.08409113,27,121.851537
44,26,-1.38732714,0\H,30,1.0887619,29,116.79331559,28,179.62089371,0\H
,35,1.085058,34,121.16818664,33,179.54825946,0\H,34,1.08352579,33,120.
60663214,32,179.98196707,0\H,23,0.97160878,22,107.86168243,15,-173.213



55781,0\H,19,1.083875,14,107.11157271,7,-54.5429276,0\H,24,1.09072636,
18,112.67671616,17,-60.92310034,0\H,25,1.08566758,24,120.60360975,18, 1
79.81713276,0\H,25,1.08734227,24,124.08064447,18,0.2211839,0\H,7,1.090
44002,4,106.40105797,3,17.67713934,0\H,9,1.08759637,8,119.6 7444054, 7,2
29951066,0\H,13,1.0843222,12,118.71382711,11,177.38729141,0\H,10,1.08
589262,9,119.71786507,8,179.67378182,0\H,12,1.08595288,11,120.11388891
,10,178.84555489,0\H,11,1.08584638,10,120.22479203,9,179.86121161,0\H,
3,1.08778161,2,118.97204406,1,179.48403159,0\H,5,1.08299716,4,121.7288
2003,3,176.902735,0\H,2,1.08582946,1,120.38162693,6,179.27122357,0\H,6
,1.08572326,1,120.14507638,2,-179.34023374,0\H,1,1.08541672,6,120.3048
0048,5,179.80995014,0\H,37,1.09668498,36,111.53896692,33,-62.01116586,
0\H,37,1.09648903,36,111.49818089,33,60.83168841,0\H,37,1.09091873, 36,
105.66298638,33,179.43365418,0\V ersion=AM64L -GO3RevD.01\State=1-A\HF=
-1528.4462041\RM SD=3.873e-09\Thermal=0.\Dipole=1.581569,1.8978384,0.33
39655\PG=C01 [X (C33H35N202)\@

methyl adduct (CH3-1a, Ngpyp):

N\I\GINC-NODE10\SP\RHF\6-31G(d)\C21H27N202(1+)\MAY 03\21-Dec-2008\0\\#P
HF/6-31G(d) scf=tight int=finegrid SCRF=(PCM,Read,Solvent=CH2Cl2)\\\1
,1\C\C,1,1.53857676\C,2,1.54510692,1,107.52006192\C,3,1.55535532,2,107
.29194946,1,70.18243832,0\N,4,1.47472826,3,111.07623861,2,-18.06976421
,0\C,5,1.48167825,4,111.18547258,3,-46.41008065,0\C,5,1.47953399,4,107
.29770389,3,71.61588077,0\C,2,1.55718578,1,107.62700373,6,66.71118796,
0\C,4,1.55706916,3,113.57914803,2,-145.19780551,0\0,9,1.4209854,4,106.
05608118,3,-43.5176302,0\C,8,1.506138,2,113.72446994,1,179.33627084,0\
C,11,1.33376191,8,124.73842609,2,-115.47820424,0\C,9,1.52731516,4,110.
71163068,3,-162.93393832,0\C,13,1.42982391,9,124.68734312,4,-90.921232
82,0\C,14,1.43620448,13,118.71347906,9,178.62356074,0\N, 15,1.38521682,
14,119.56207377,13,-0.68943082,0\C,16,1.34231176,15,120.78264525,14,0.
9827534,0\C,17,1.38624203,16,121.6380724,15,-0.19582162,0\C,14,1.41845
642,13,122.89184448,9,-2.69435781,0\C,19,1.38492362,14,120.93565587,13
,-178.53504944,0\C,20,1.42104813,19,119.68122809,14,-0.58125007,0\C,21
,1.37147121,20,121.0754625,19,0.40263901,0\C,16,1.47737457,15,120.2740
1784,14,-179.37757512,0\0,20,1.34354854,19,125.8420168,14,179.36138532
,0\C,24,1.42965307,20,119.29784514,19,-1.13616712,0\H,3,1.09324243,2,1
12.13864743,1,-168.50421551,0\H,3,1.09632316,2,109.50281138,1,-50.7687
3486,0\H,4,1.09667986,3,108.25729561,2,97.8110555,0\H,8,1.09714754,2,1
07.18588523,1,60.6153237,0\H,7,1.09498946,5,107.7954619,4,-177.1032379
1,0\H,2,1.09438919,1,110.68970655,6,-173.66010919,0\H,6,1.09581388,5,1
07.293002,4,-173.53424025,0\H,6,1.09665446,5,108.6870055,4,-58.4500050
6,0\H,1,1.09613613,2,110.35311939,3,-174.54443409,0\H, 1,1.09618668,2,1
10.45713305,3,67.3623768,0\H,9,1.09675496,4,109.48889038,3,75.19503803
,0\H,18,1.08303816,17,119.3300242,16,178.70748586,0\H,19,1.07821234,14
,118.85207116,13,2.77427537,0\H,17,1.08312855,16,116.44537325,15,179.7
1970773,0\H,22,1.08216101,21,118.9608003,20,179.90894363,0\H,21,1.0850
1309,20,118.04563879,19,-179.75600769,0\H,10,0.97022385,9,109.12417627
,4,163.80587283,0\H,7,1.0956909,5,108.26680706,4,67.42269973,0\H,11,1.
0919257,8,116.66943277,2,64.89863572,0\H,12,1.08638248,11,121.84210123
,8,179.9970782,0\H,12,1.08818403,11,121.71975517,8,0.12227561,0\H,25,1
.08960024,24,105.53138323,20,-179.09587432,0\H,25,1.09632017,24,110.87
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807469,20,-60.45828144,00H,25,1.09569989,24,110.94868217,20,62.1233911
8,0\H,23,1.08896478,16,108.66247781,15,179.45725944,0\H,23,1.09215953,
16,109.91802537,15,-61.07962438,00H,23,1.09199289,16,109.85125434, 15,6
0.03851286,0\\V ersion=AM 64L -G03RevD.01\State=1-A\HF=-1069.3808994\RM SD
=3.782e-09\Thermal =0.\Dipole=3.6852571,2.3123462,0.3559025\PG=C01 [X(C
21H27N202)]\@

methyl adduct (CHz-1a, Ngy3):

1\1\GINC-NODE9\SP\RHF\6-31G(d)\C21H27N202(1+)\MAY 03\19-Dec-2008\0\\#P
HF/6-31G(d) scf=tight int=finegrid SCRF=(PCM,Read,Solvent=CH2CI2)\1,
1\C\C,1,1.53791054\C,2,1.53831112,1,108.06221723\C, 3,1.54332045,2,110.
12120772,1,70.70792697,0\N,4,1.5562907,3,107.69632879,2,-18.27469925,0
\C,5,1.53119829,4,111.33362182,3,-46.76658598,0\C, 5,1.52632007,4,106.5
8293285,3,71.07475448,0\C, 2,1.55153938, 1,108.29556848,6,67.92145316,0\
C,4,1.54543522,3,114.78356664,2,-146.95384838,0\0,9,1.42191413,4,107.7
5585777,3,65.50224368,0\C,8,1.50962657,2,114.0982293,1,-179.91734688,0
\C,11,1.33296423,8,123.85950350,2,-114.58641957,0\C, 5,1.49790218,4,112
:31038405,3,-169.51219909,0\C,9,1.52431279,4,109.79211534,3,-58.398428
46,0\C,14,1.43344784,9,120.96002524,4,-78.17860989,0\C, 15,1.43649924, 1
4,116.66986287,9,179.31195462,0\N,,16,1.36243688,15,123.41455011,14,0.6
0142974,0\C,17,1.31480445,16,117.90198538,15,0.21766561,0\C, 14,1.37853
251,9,120.51614862,4,102.0269779,0\C, 15,1.41417798,14,124.67177498,9, -
0.89724942,0\C,20,1.38811084,15,121.17806673,14,179.83268068,0\C, 21, 1.
4202473,20,120.03542438,15,-0.05607707,0\C,22,1.37554775,21,119.774021
46,20,0.38781984,0\0,21,1.35602947,20,115.93792838,15,179.94755854,0\C
24,1.42799455,21,119.16412876,20,-177.98399404,0\H,3,1.09245064,2,111
55051834, 1,-168.51607339,0\H,3,1.09380642,2,109.49174419,1,-50.159258
17,0\H,4,1.09326745,3,110.12167272,2,93.47304348,0\H,8,1.09576972,2,10
7.46017793,1,60.7637334,0H,7,1.09292229,5,105.98922157,4,-176.6699604
1,0\H,2,1.09312512,1,110.27576037,6,-172.62327755,0\H,6,1.0926485,5,10
5.83047787,4,-173.22518082,0H,6,1.08777874,5,105.76240612,4,-57.40036
939,0\H,1,1.094859,2,110.45573222,3,-174.01539303,0\H,1,1.09401234,2,1
10.37493308,3,67.63257448,0H,9,1.09832867,4,108.59678207,3,-175.96 706
542,0\H,19,1.08540019,14,120.76913452,9,0.06429864,0\H,20,1.08512267,1
5,121.97591057,14,-1.81013492,0\H,18,1.08851562,17,116.79525709,16,179
.59389809,0\H,23,1.08505777,22,121.12338985,21,179.55676668,0\H,22,1.0
83482,21,120.49575893,20,179.93792954,0\H,10,0.97183068,9,108.29387316
4,-173.46813504,0\H,7,1.09277662,5,106.70679997,4,68.17001594,00H, 11,
1.00097831,8,117.11126247,2,65.11197506,0\H,12,1.08583127,11,121.60788
533,8,179.22942834,0\H,12,1.08807618,11,121.9353532,8,-0.57978862,0\H,
25,1.09635161,24,111.38688626,21,-62.52708546,0\H,25,1.0960742,24,111.
32967009,21,60.32002061,0H,25,1.09046823,24,105.55448601,21,178.88746
676,0\H,13,1.09136534,5,108.44939319,4,-171.31062279,0\H,13,1.09168239
5,109.4575308,4,-51.95956136,00H,13,1.08954119,5,109.03604351,4,69.19
38472,0\Version=AM64L -GO3RevD.01\State=1-A\HF=-1069.3882001\RM SD=3.17
2e-09\Thermal =0.\Dipol e=-2.3374156,1.2260606,-3.1065784\PG=C01 [X (C21H
27N202)\@
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quinine (1a)

Thermal
correction to :
Force-Field- EfléYP/& B3LYP/6- Enthalpy MP2(FC)/6- H298 delta to best Dipole delta Gsolv delta +
Number (d) sp 31G(d) opt B3LYP/6- 31+G(2d,p) (hartree) (kJ/mol) moment (kcal/mol) delta Gsolv
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)
51 -1036.416920 -1036.476349 0.432894 -1033.656662 -1033.223768 3.77 3.707 -3.68 -11.647
9 -1036.418363 -1036.476642 0.433203 -1033.655041 -1033.221838 8.85 1.317 -4.66 -10.680
43 -1036.420258 -1036.479073 0.433327 -1033.658530 -1033.225203 0.00 2.752 -3.53 -14.791
35 -1036.415568 -1036.472949
21 -1036.414983 -1036.473839
41 -1036.416611 -1036.474552 0.432806 -1033.655987 -1033.223181 5.32 3.816 -3.89 -10.982
66 -1036.415354
65 -1036.415070
19 -1036.412662
53 -1036.418357 -1036.477154 0.433264 -1033.656642 -1033.223378 4.80 2.863 -3.13 -8.318
2 -1036.416543
10 -1036.416415
54 -1036.418192 -1036.476618 0.433285 -1033.656051 -1033.222766 6.41 3.025 -3.58 -8.594
7 -1036.413106
22 -1036.413859
153 -1036.413863
29 -1036.415704
50 -1036.414964
37 -1036.413615
60 -1036.416934 -1036.47683 0.43344 -1033.658229 -1033.224789 1.09 4.634 -3.64 -14.165
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quinine (1a) (benzyl adduct, Nsp2)

Thermal
correction to :
Force-Field- EfléYP/& B3LYP/6- Enthalpy MP2(FC)/6- H298 delta to best Dipole delta Gsolv delta +
Number (dsp  31G(d)opt g ypg.  31*CRAP) e (kJ/mol) moment (kcalimol) ~ delta Gsov
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)
71 -1307.170784 -1307.238020 0.562618  -1303.636377 -1303.073759 0.00 6.513 -29.46 -123.437
189 -1307.172260 -1307.238740  0.562719  -1303.635714 -1303.072995 2.01 7.162 -29.78 -122.770
117 -1307.170840 -1307.237861 0.562495  -1303.635777 -1303.073282 1.25 5.552 -30.18 -125.201
22 -1307.170584
123 -1307.172552 -1307.238785  0.562845  -1303.635678 -1303.072833 2.43 6.444 -30.31 -124.564
1 -1307.170921 -1307.235995  0.562734  -1303.631249 -1303.068515 13.79 8.259 -31.3 -117.359
2 -1307.168913
17 -1307.170463
72 -1307.171249 -1307.236261 0.562347  -1303.635953 -1303.073606 0.40 6.144 -29.67 -123.915
12 -1307.168885
127 -1307.167006
4 -1307.170722
80 -1307.166626
130 -1307.167695
49 -1307.171548 -1307.23629 0.562305  -1303.635627 -1303.073322 1.15 5.210 -30.29 -125.766
251 -1307.147482
114 -1307.168544
7 -1307.166114
1786 -1307.146235
6 -1307.166912
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quinine (1a) (benzyl adduct, Nsp3)

Thermal
correction to :
Force-Field- Ef'éYP/ 6 B3LYP/6- Enthalpy ~ MP2(FC)/6- Hoos delta to best Dipole delta Gsolv delta +
Number (d) sp 31G(d) opt B3LYP/6- 31+G(2d,p) (hartree) (kJ/mol) moment (kcal/mol) delta Gsolv
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)
30 -1307.157340 -1307.237017 0.563485 -1303.644680 1303.081195 0.00 6.049 -28.91 -121.133
83 -1307.156635 -1307.236186 0.563546 -1303.644500 1303.080954 0.64 6.154 -28.75 -119.827
410 -1307.155712 -1307.235065 0.563478 -1303.643035 1303.079557 4.31 6.183 -29.48 -119.214
403 -1307.154801  -1307.235065 0.563480 -1303.643036 1303.079556 4.31 6.183
62 -1307.151971 -1307.232463 0.563714 -1303.642412 1303.078698 6.57 6.757 -29.14 -115.531
1 -1307.154753 -1307.235100 0.563448 -1303.643623 1303.080175 2.68 8.250 -29.29 -120.042
48 -1307.153921 -1307.234194 0.563414 -1303.643298 1303.079884 3.45 8.358 -29.38 -119.654
43 -1307.151078
429 -1307.149421
25 -1307.143920
38 -1307.144548
112 -1307.149958
60 -1307.150114
409 -1307.153131 -1307.233174 0.563445 -1303.641989 1303.078544 6.97 8.357 -29.91 -118.352
78 -1307.143078
431 -1307.142533
18 -1307.143940
37 -1307.143417
22 -1307.142626
113 -1307.142631
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quinine (1a) (benzhydryl adduct, Nsp2)

Thermal
correction to :
Force-Field- 3B 13 IéYP/G' B3LYP/6- Enthalpy MP2(FC)/6- H298 delta to best Dipole delta Gsolv delta +
Number (dysp  31G(d)opt  pgg ypjg.  31*CRAD)  oiree) (kJ/mol) moment (kcalimoly ~ defta Gsolv
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)

55 -1538.201378 -1538.288014 0.64807 -1534.044981 1533.396911 0.00 4.512 -23.34 -97.795

65 -1538.202616 -1538.288829 0.648429 -1534.044313 1533.395884 2.70 4,988 -23.79 -96.980

74 -1538.201508 -1538.287847 0.648007 -1534.044259 1533.396252 1.73 3.872 -23.79 -97.947
6 -1538.201086

64 -1538.203332 -1538.288888 0.648394 -1534.044257 1533.395863 2.76 4.429 -24.06 -98.056

1 -1538.201605 -1538.286083 0.648187 -1534.039759 1533.391572 14.04 6.440 -24.98 -90.627
2 -1538.199487
15 -1538.200671
10 -1538.199609

88 -1538.201446 -1538.286146 0.647789 -1534.04401 1533.396221 1.82 4.229 -23.65 -97.277
4 -1538.201263

67 -1538.202001 -1538.286243 0.64786 -1534.04424  -1533.39638 1.40 3.572 -23.94 -98.911
102 -1538.200453
75 -1538.194514
71 -1538.194345
7 -1538.194469
92 -1538.196153
89 -1538.195932
20 -1538.194303
86 -1538.200585
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quinine (1a) (benzhydryl adduct, Nsp3)

Thermal
correction to :
Force-Field- g’f"éYP/ G- B3LYP/6- Enthalpy ~ MP2(FC)/6- Haos delta to best Dipole delta Gsolv delta +
Number (d) sp 31G(d) opt B3LYP/6- 31+G(2d,p) (hartree) (kd/mol) moment (kcal/mol) delta Gsolv
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)
2 -1538.171084 -1538.273364 0.649477 -1534.046466 1533.396989 1.48 5.214 -22.73 -93.761
41 -1538.169975 -1538.272110 0.649211 -1534.046762 1533.397551 0.00 5.296 -22.72 -95.197
668 -1538.169455 -1538.271008 0.649227 -1534.044487 1533.395260 6.02 5.330 -23.21 -91.226
547 -1538.169966 -1538.271413 0.649645 -1534.043884 1533.394239 8.71 5.112 -23.67 -90.470
81 -1538.169495 -1538.272200 0.649606 -1534.044614 1533.395008 6.69 5.079 -22.64 -88.176
27 -1538.166689
12 -1538.168166 -1538.269343 0.64907 -1534.041442 1533.392372 13.62 5.591 -22.04 -78.731
9 -1538.167142
331 -1538.164964
659 -1538.165733
133 -1538.166358
13 -1538.168361 -1538.271647 0.649583 -1534.040101 1533.390518 18.49 5.382 -24.09 -82.445
22 -1538.156262
64 -1538.165961
1 -1538.165165
435 -1538.163699
96 -1538.165354
981 -1538.164379
128 -1538.167782
35 -1538.157322
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quinine (1a) (methyl adduct, Nsp2)

Thermal
correction to .
Force-Field- 5 13 léYP/6' B3LYP/6- Enthalpy MP2(FC)/6- H298 delta to best Dipole delta Gsolv delta +
Number (dsp 31G(d)opt  pga ypg.  31*CRAP) e (kJ/mol) moment (kcalimol) ~ delta Gsowv
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)
1 -1076.137306 -1076.185863 0.476597 -1073.233162 1072.756565 0.00 9.690
5 -1076.137741 -1076.185863 0.476596 -1073.233161 1072.756565 0.00 9.690 -32.66 -136.845
19 -1076.138559 -1076.186592 0.477051 -1073.232838 1072.755787 2.04 10.696
15 -1076.139139 -1076.186592 0.477051 -1073.232838 1072.755787 2.04 10.694 -32.68 -134.886
44 -1076.136927
38 -1076.137325 -1076.183768 0.476896 -1073.228343 1072.751447 13.46 12.535 -33.75 -127.957
30 -1076.135412
37 -1076.135731
42 -1076.137110
8 -1076.137957 -1076.184303 0.476502 -1073.232822 1072.756320 0.64 9.444
57 -1076.137689 -1076.183157 0.476415 -1073.230314 1072.753899 7.01 11.190 -33.15 -131.889
18 -1076.138506 -1076.184303 0.476502 -1073.232825 1072.756323 0.64 9.443 -32.82 -136.880
51 -1076.136515
59 -1076.137022
75 -1076.137509 -1076.185542 0.477152 -1073.231838 1072.754686 4.94 10.179
33 -1076.136007
63 -1076.138176 -1076.185542 0.477152 -1073.231836 1072.754684 4.95 10.180 -31.88 -128.632
46 -1076.136383
60 -1076.137290 -1076.184800 0.477064 -1073.230916 1072.753852 713 10.497 -32.51 -129.084
27 -1076.131896
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quinine (1a) (methyl adduct, Nsp3)

Thermal
correction to :
Force-Field- EfléYp/G_ B3LYP/6- Enthalpy MP2(FC)/6- H298 delta to best Dipole delta Gsolv delta +
Number (dsp  31G(d)opt  pg v 31*GRAP) o iree) (kJ/mol) moment (kcallmol) ~delta Gsolv
(hartree) (hartree) 31G(d) sp (hartree) (debye) (kJ/mol)
(hartree)
16 -1076.125253 -1076.185640 0.477506 -1073.242470 -1072.764964 0.00 8.744 -33.58 -140.700
6 -1076.122430 -1076.183547 0.477439 -1073.240881 -1072.763442 4.00 10.829 -33.96 -138.290
17 -1076.112812 -1076.175081 0.477066 -1073.232406 -1072.755340 25.30 6.828
13 -1076.113233 -1076.175678 0.476966 -1073.233942 -1072.756976 21.00 6.165
9 -1076.112301 -1076.175334 0.477358 -1073.233008 -1072.755650 24.49 6.890
10 -1076.119378 -1076.181190 0.477719 -1073.236461 -1072.758742 16.36 9.360 -34.85 -129.664
11 -1076.112788
19 -1076.111473
2 -1076.110648
7 -1076.111133
1 -1076.110244
5 -1076.111743
4 -1076.117592 -1076.180145 0.477533 -1073.2366  -1072.759067 15.50 11.668 -35.87 -134.792
8 -1076.118441 -1076.174521 0.477288 -1073.232967 -1072.755679 24.41 8.899 -35.16 -122.909
18 -1076.117717 -1076.179631 0.477367 -1073.23338 -1072.756013 23.53 8.966 -35.13 -123.660
20 -1076.108857
12 -1076.116254 -1076.178741 0.477214 -1073.233162 -1072.755948 23.70 11.213 -35.99 -127.093
3 -1076.106386
15 -1076.099931
14 -1076.099057
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(naphthylmethyl)quinuclidine (1f)

Thermal
Force-Field-  B3LYP/6-31G(d)  B3LYP/6-31G(d) Cog]etﬁg‘l’;yt" 51 J',\AGFE%F;)/ 6- o Hase (hariree) delta to best
Number sp (hartree) opt (hartree) B3LYP/6-31G(d) (hart’ree) (kJ/mol)
(hartree)
4 -753.2651427 -753.3165755 0.368887 -751.1535243 -750.7846373 0.00
6 -753.2642904 -753.3154701 0.368842 -751.1527055 -750.7838635 2.03
3 -753.2633652 -753.3144444 0.368701 -751.1512879 -750.7825869 5.39
(naphthylmethyl)quinuclidine (1f) (benzhydryl adduct)
Thermal
Force-Field-  B3LYP/6-31G(d)  B3LYP/6-31G(d) Coéftﬁgfg‘yto 51 J'rV'GPégF;)/ 6- o Hase (hariree) delta to best
Number sp (hartree) opt (hartree) B3LYP/6-31G(d) (hart,ree) (kJ/mol)
(hartree)
5 -1255.017648 -1255.112466 0.585263 -1251.5419699 -1250.9567069 2.83
8 -1255.011623 -1255.109377 0.585095 -1251.5426503 -1250.9575553 0.60
9 -1255.018632 -1255.113615 0.585369 -1251.5431541 -1250.9577851 0.00
(naphthylmethyl)quinuclidine (1f) (benzyl adduct)
Thermal
Force-Field-  B3LYP/6-31G(d)  B3LYP/6-31G(d) C°é:1‘3tﬁgcl’g‘yt° 21 l\”GFzgngC))/ 6- o Hase (hariree) delta to best
Number sp (hartree) opt (hartree) B3LYP/6-31G(d) (hart,ree) (kd/mol)
(hartree)
8 -1023.996961 -1024.072854 0.49929 -1021.141637 -1020.6423467 0.00
4 -1023.996823 -1024.072892 0.499323 -1021.1404771 -1020.6411541 3.14
2 -1024.002144 -1024.075018 0.499381 -1021.1407586 -1020.6413776 2.55
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(hydroxymethyl)quinuclidine (1k)

Thermal
. correction to MP2(FC)/6-
For\rlce-FleId- B3LYP/6-31G(d) B3LYP/6-31G(d) Enthalpy 31+G(2d,p)  sp Haos (hartree) delta to best
umber sp (hartree) opt (hartree) B3LYP/6-31G(d) (hartree) (kJ/mol)
(hartree)
6 -443.8296309 -443.8355403 0.239482 -442.6063017 -442.3668197 0.00
1 -443.8229025 -443.8281132 0.23892 -442.5997007 -442.3607807 15.88
3 -443.8204851 -443.8257981 0.238772 -442 5972547 -442.3584827 21.92
(hydroxymethyl)quinuclidine (1k) (benzhydryl adduct)
Thermal
. correction to MP2(FC)/6-
Forl”lce-FleId- B3LYP/6-31G(d) B3LYP/6-31G(d) Enthalpy 31+G(2d,p)  sp Haes (hartree) delta to best
umber sp (hartree) opt (hartree) B3LYP/6-31G(d) (hartree) (kJ/mol)
(hartree)
10 -945.5759989 -945.6290945 0.455626 -942.9853885 -942.5297625 1.25
5 -945.5787217 -945.6285398 0.455506 -942.9857450 -942.5302390 0.00
6 -945.5771193 -945.6283938 0.455453 -942.9838872 -942.5284342 4.75
(hydroxymethyl)quinuclidine (1k) (benzyl adduct)
Thermal
. correction to MP2(FC)/6-
For\rlce-FleId- B3LYP/6-31G(d) B3LYP/6-31G(d) Enthalpy 31+G(2d,p)  sp Hoes (hartree) delta to best
umber sp (hartree) opt (hartree) B3LYP/6-31G(d) (hartree) (kJ/mol)
(hartree)
3 -714.5597291 -714.5876988 0.369333 -712.5855074 -712.2161744 6.19
6 -714.5621748 -714.5906121 0.369853 -712.5883835 -712.2185305 0.00
2 -714.5597783 -714.5880062 0.369735 -712.5860423 -712.2163073 5.85
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Thermal Thermal Thermal

correction correction correction
MP2(FC)/6- to free MP2(FC)/6- to free MP2(FC)/6- to free Delta G
Base 31+G(2d,p) Enthalpy Cation 31+G(2d,p) Enthalpy Adduct 31+G(2d,p) Enthalpy (kJ/mol)

sp (hartree) B3LYP/6- sp (hartree) B3LYP/6- sp (hartree)  B3LYP/6-

31G(d) 31G(d) 31G(d)

(hartree) (hartree) (hartree)
quinuclidine (1e) -328.3435491 0.16569 benzyl -269.8592704 0.088482 quinbenzyl  -598.3280801 0.282532 -254.8
-328.3435491 0.16569 benz -500.2934716 0.163807 quinbenz -828.7281023 0.356855 -167.5
hydroxymethylquinuclidine -442.6063017 0.196412 benzyl -269.8592704 0.088482  quinohbenzyl -712.5883835 0.312921 -249.2
(1k) -442.6063017 0.196412 benz -500.2934716 0.163807  quinohbenz5 -942.985745 0.387371 | -154.7
methoxyquinoline (1h) -515.0510466 0.134309 benzyl -269.8592704 0.088482 meochinbenzyl -785.0225453 0.248393 -227.8
-515.0510466 0.134309 benz -500.2934716 0.163807 meochinbenz -1015.431864 0.323032 -164.1
lepidine (1g) -440.004028 0.131093 benzyl -269.8592704 0.088482 chinbenzyl -709.9745664 0.245215 -225.1
-440.004028 0.131093 benz -500.2934716 0.163807 chinbenz -940.3835649 0.320036 -160.2
Naphthylmethylquinuclidine -751.1535243 0.310536 benzyl -269.8592704 0.088482 QNPbenzyl -1021.141637 0.426734 -265.9
(1f) -751.1535243 0.310536 benz -500.2934716 0.163807 QNPbenz  -1251.543154 0.503717 | -175.6
methoxylepidine (1) -554.2496712 0.160415 benzyl -269.8592704 0.088482 MeOLbenzyl -824.2244984 0.274682 -236.0
y -554.2496712 0.160415 benz -500.2934716 0.163807 MeOLbenz  -1054.633668 0.349189 -172.4
hydroxymethylquinoline  -515.0604377 0.134282 benzyl -269.8592704 0.088482 LepOHbenzyl -785.0299946 0.248524 -222.2
(1i) -515.0604377 0.134282 benz -500.2934716 0.163807 LepOHbenz -1015.438933 0.322869 -158.4
-1033.658530 0.361712 benzyl -269.8592704 0.088482 QNNbenzyl -1303.644680 0.478024 -260.4
-1033.658530 0.361712 benz -500.2934716 0.163807 QNNbenz -1534.046762 0.553760 -174.9
uinine (1a) -1033.658530 0.361712 benzyl -269.8592704 0.088482 QNLbenzyl -1303.636377 0.475580 -245.0
g -1033.658530 0.361712 benz -500.2934716 0.163807 QNLbenz -1534.044981 0.549733 -180.8
-1033.658530 0.361712 Me -39.3523833 0.014216 QNNMe -1073.242470 0.403624 -536.0
-1033.658530 0.361712 Me -39.3523833 0.014216 QNLMe -1073.233162 0.400982 -518.5
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Thermal Thermal Thermal

correction correction correction
Base I:\S/I1P+2<(3I220d)ls)- to Enthalpy  _.. |1\3A1F-)+2((3|:2Cd)/§) to Enthalpy Adduct |:\3/I1P+2C(;|;20d)/g to Enthalpy | Delta H
sp (ha me'e) B3LYP/6- sp (ha mée) B3LYP/6- sp (ha mée) B3LYP/6- | (kJ/mol)

P 31G(d) P 31G(d) P 31G(d)

(hartree) (hartree) (hartree)
quinuclidine (1e) -328.3435491 0.203617 benzyl -269.8592704 0.124198 quinbenzyl  -598.3280801 0.333253 | -315.0
-328.3435491 0.203617 benz -500.2934716 0.211046 quinbenz ~ -828.7281023 0.419896 | -225.7
hydroxymethylquinuclidine -442.6063017 0.239482 benzyl -269.8592704 0.124198  quinohbenzyl -712.5883835 0.369853 -306.7
(1k) -442.6063017 0.239482 benz -500.2934716 0.211046 quinohbenz ~ -942.985745  0.455506 | -213.0
methoxyquinoline (1h) -515.0510466 0.178973 benzyl -269.8592704 0.124198 meochinbenzyl -785.0225453 0.308705 | -280.5
-515.0510466 0.178973 benz -500.2934716 0.211046  meochinbenz -1015.431864 0.394112 | -218.9
lepidine (1g) -440.004028 0.173267 benzyl -269.8592704 0.124198 chinbenzyl  -709.9745664 0.302897 | -278.3
-440.004028 0.173267 benz -500.2934716 0.211046 chinbenz  -940.3835649 0.388434 | -215.5
Naphthylmethylquinuclidine -751.1535243 0.368887 benzyl -269.8592704 0.124198 QNPbenzyl  -1021.141637 0.499290 | -322.4
(1f) -751.1535243 0.368887 benz -500.2934716 0.211046 QNPbenz  -1251.543154 0.585369 | -238.5
methoxylepidine (1j) -554.2496712 0.208592 benzyl -269.8592704 0.124198  MeOLbenzyl -824.2244984 0.338287 | -289.4
y -554.2496712 0.208592 benz -500.2934716 0.211046 MeOLbenz  -1054.633668 0.423731 -227.2
hydroxymethylquinoline  -515.0604377  0.17925 benzyl -269.8592704 0.124198 LepOHbenzyl -785.0299946 0.308885 -275.7
(1i) -515.0604377 0.17925  benz -500.2934716 0.211046  LepOHbenz -1015.438933 0.394268 | -213.1
-1033.658530 0.433327 benzyl -269.8592704 0.124198 QNNbenzyl -1303.644680 0.563485 | -317.9
-1033.658530 0.433327 benz -500.2934716 0.211046 QNNbenz  -1534.046762 0.649211 -236.4
sinine (1a) -1033.658530 0.433327 benzyl -269.8592704 0.124198 QNLbenzyl -1303.636377 0.562618 | -298.4
g -1033.658530 0.433327 benz -500.2934716 0.211046 QNLbenz  -1534.044981 0.648070 | -234.7
-1033.658530  0.433327 Me  -39.3523833  0.035413 QNNMe -1073.242470 0.477506 | -585.8
-1033.658530  0.433327 Me  -39.3523833 0.035413 QNLMe -1073.233162 0.476596 | -563.7
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Thermal

correction delta Gsolv
F(_)rce- MP2(FC)/6- to free HE/6- Delta G Delta G
Field- 31+G(2d,p) sp Enthalpy 31G(d) > (hartree) (hartree) (kJ/mol)
Number (hartree) B3LYP/6- (kcal/mol)
31G(d)
(hartree)
Methyl -39.3523833 0.014216 -60.08 -39.43391232
Benzyl -269.8592704  0.088482 -38.25 -269.8317446
Benzhydryl -500.2934716  0.163807 -33.3 -500.1827323
Quinine (1a) 43 -1033.658530  0.361712 -3.53 -1033.302443
methyl adduct Nsp3 16 -1073.242470  0.403624 -33.58 -1072.89236 -0.156004226 -410.2
methyl adduct Nsp2 18 -1073.232825  0.401602 -32.82 -1072.883525 -0.147169871 -386.9
benzyl adduct Nsp3 30 -1303.644680  0.478024 -28.91 -1303.212728 -0.07854014 -206.5
benzyl adduct Nsp2 49 -1303.635627  0.475494 -30.29 -1303.208404 -0.074216143 -195.1
benzhydryl adduct Nsp3 41 -1534.046762 0.55376 -22.72 -1533.529209 -0.044033244 -115.8
benzhydryl adduct Nsp2 67 -1534.04424 0.549657 -23.94 -1533.532734 -0.047558467 -125.0
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