Supporting Information

CONFORMATIONAL PROPERTIES AND M1 ANTI
MUSCARINIC ACTIVITY OF
4-SUBSTITUTED PIRENZEPINE/TELENZEPINE
ANALOGUES

Yuki Kanase,* Kosho Makino,® Takashi, Yoshinaga,® Hidetsugu Tabata,? Tetsuta Oshitari,?
Hideaki Natsugari,® Hideyo Takahashi*,

¥Faculty of Pharma Sciences, Teikyo University, 2-11-1 Kaga, Itabashi-ku, Tokyo 173-8605,
Japan.

®Faculty of Pharmaceutical Sciences, Tokyo University of Science, 2641 Yamazaki, Noda,
Chiba 278-8510, Japan.

°Global Cardiovascular Assessment, Eisai Co., Ltd., 5-1-3 Tokodai, Tsukuba, Ibaraki
300-2635, Japan.

dFaculty of Pharmaceutical Sciences, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku,
Tokyo 112-0033, Japan.

Contents

1. Stereochemical stability of ax5 (E/Z-amide) in 1a and 1b. S2
2. Physicochemical properties of atropisomers of 1a and 1b. S4
3. Ca?* assay. S6
4. H-, 13C-, HH-COSY-, and HMQC-NMR Spectra in CDCls S7

S1



1. Stereochemical stability of ax5 (E/Z-amide) in 1a and 1b.
Compound 1a.

E:Z=17:1(ind-DMSO)

Tc: >110 °C

AG *110 ¢ : 86 ki/mol
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Compound 1b

Stability of axis 5
E:Z2=23:1(ind-DMSO)
Tc:90 °C

AG *99c 1 84 ki/mol

VT-NMR spectra
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2. Physicochemical properties of atropisomers of 1a and 1b.

To examine thermal stability of enantiomers, time-dependent conversion rate (%) was estimated from chiral
HPLC analysis of a solution of the enantiomer in toluene after allowing to stand at designated temperatures.

Conversion of (-)-1a to (+)-1a.
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Conversion of (-)-1b to (+)-1b.
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3. Ca2* assay
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4. 1H-, 3C-, HH-COSY-, and HMQC-NMR Spectra in CDCls
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5.0

X : parts per Million : Proton

abundance

o] .
8o
§ A
EESE
3+ |
< | |
C!
SE
o 3
=E
o . = N
o3 @
=
B —
E COS
5 - N osy
o CH; 1b
° 3
o Dim Units [ppm] (ppm]
24 Dimensions X ¥
Ed ite IJNM-ECA600
Spectrometer = DELTAZ_NMR
CE Field_Strength 14.09636928(T) (600 [MHz])
w0 X_Acq Duration 0.113664 ]
X_Domain 1
Crreq 600.1723046 [MEz]
o X Offset 5(ppm]
<7 X Points 1280
X Prescans 4
X_Resolution 8.79786036 [Hz]
o X Sweep 11.26126126 [kBz]
= = X_Sweep_Clipped 9.00900901 [kHz]
- ? ¥_Dom: 1
Y Freq 6001723046 [Miz]
Y otfset 5 (ppn]
o3 Y Points
« . Y Prescans 0
Y Resolution 35.17242932 [Hz]
¥ Sweep 5.00414191 [kiz]
! IFr_Domain Proton
So Tre Freq 600.1723046 [MHz]
g Trr offset 5 [ppm)
& TziDomain roton
o TriFreq 600.1723046 [MHz]
c o Tri Offset 5 [ppm]
L2 Clipped FALSE
= cans 16
So Total_Scans 1096
Pk
a— Relaxation Delay = 1.5[s]
2 Recvr Gain 6
£ 22.7(4c]
& X
go] X_90 Width :
] X_Acq_Time 0.113664 (5]
> Xatn :
T T T T T T T T T T T T T T T T T T X_Pulse 8.1[us]
120 110 100 90 80 70 60 50 40 30 20 10 0 10 30 50 |Y¥iAcq Time Z 2643136 (ms]
S TEx_Mod = ost
X : parts per Million : Proton abundance Fx_Mode
.
o] . pr—
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3 | L . N
| L4
e ‘ CH
21
S
. . 3
o L
=
« []
g N
=
&
o ll
> q I
S I
o] N~ HMQC
S
3 L
° — |
3 * CH; 1b
=} Dim Title Proton Carbonl3
1 Dim Units [ppml 5y
‘ Dimensions Xy
) . Site JNM-ECA600
2] X Spectroneter = beiTaz, MR
1]
, Field Strength 14.09636928[T] (600 [MHz])
o X_Acq_Duration 909312 [ms]
= X Domain 10
& X Freq 600.1723046 [MHz]
X_Offset 5(ppm]
o X_Points 1024
=8 X_Prescan: n
S X Resolution 10.99732545 [Hz]
X Sweep 11.26126126 [kHz]
= X_Sweep_Clipped 9.00900901 [kHz]
=B “Domain 13¢
= . “rreq 150.91343039 [MHz]
o Y Offset 5 [ppm]
2 Y Points
&7 ' Y_prescan o
~—< . Y Resolution 100.26309035 [Bz]
N o \' ' i Y_Sweep 25.66735113 [kHz]
== H ' =3 T7i_Domain Proton
_g 2} A I C Tri_Fre 600.1723046 [MHz]
£ - Tri Offset 5 [ppm]
So " Clipped FALSE
o N Scans 16
s3 Total_Scans = 1096
=o Relaxation_Delay 1.5[s]
s 2] Recve. Gain %
o] Temp_Get 23(4c)
g X_Acq_Time 90.9312[ns]
29 Xatn .
g2 X Gamma 12576375
83 X Pulse .
o Y Acq_Time 9.97376[ms]
> N Y_Atn 1
T T T T T T T T T T T T t T T Y Gamma 10705836.9
120 110 100 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 10 0 1.0 -20 | 01 03 05 0.7 y_pulse 11.1[us]
Izr_Atn Dec = 30.918[dB]
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