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Flexible Synthesis and Biological Activity of Uronic Acid-Type Gem-diamine 1-N-

Iminosugars: A New Family of Glycosidase Inhibitors

Yoshio Nishimura,* Eiki Shitara, Hayamitsu Adachi, and Tomio Takeuchi

Institute of Microbial Chemistry, 3-14-23 Kamiosaki, Shinagawa-ku, Tokyo 141-0021, Japan

X-ray Data of Compound 24




© 1999 American Chemical Society, J. Org. Chem., Nishimura jo982448c Supporting Info Page 10

/V\)\f‘)\- B—— /a,‘,)
A




© 1999 American Chemical Society, J. Org. Chem., Nishimura j0982448c¢ Supporting Info Page 11

i 4’
i
4

Ezperimental

Data Collection

A colorless prism crystal of Co3H3pN;0g having approximate dimensions of 0.35 x 0.20 x 0.20 mm was
mounted on a glass fiber. All measurements were made on a Rigaku AFCTR diffractometer with graphite
monochromated Cu-Ka radiation and a rotating anode generator.

Cell constants and an orientation matrix for data collection , obtained from a least-squares refinement
using the setting angles of 25 carefully centered reflections in the range 57.31 < 26 < 59.93° corresponded
to a primitive orthorhombic cell with dimensions:

a=11.610(2) A
b =18.201(2) A
c=11.521(2) A4
V = 2434.6(5) A°

For Z = 4 and F.W. = 462.50, the calculated density is 1.26 g/cm®. The systematic absences of:

h00: h # 2n
0kO: k # 2n
00: 1 # 2n

uniquely determine the space group to be:

P2,2:2; (#19)

The data were collected at a temperature of 21 4 1°C using the w-2 scan technique to a maximum 26
value of 120.1°. Omega scans of several intense reflections, made prior to data collection, had an average
width at half-height of 0.22° with a take-off angle of 6.0°. Scans of (1.52 + 0.30 tan 6)° were made at a
speed of 8.0°/min (in omega). The weak reflections (I < 10.00(l)) were rescanned (maximum of 5 scans)
and the counts were accumulated to ensure good counting statistics. Stationary background counts were
recorded on each side of the reflection. The ratio of peak counting time to background counting time was
2:1. The diameter of the incident beam collimator was 0.5 mm and the crystal to detector distance was 235
mm, The computer-controlled slits were set to 3.0 mm (horizontal) and 3.0 mm (vertical).

Data Reduction

A total of 2094 reflections was collected. The intensities of three representative reflection were measured
after every 150 reflections. No decay correction was applied.

The linear absorption coefficient, s, for Cu-Ke radiation is 8.0 cm™!. Azimuthal scans of several reflec-
tions indicated no need for an absorption correction. The data were corrected for Lorentz and polarization
effects.




‘The structure was solved by dircct methods! and expanded using Fourier techniques?. The non-hydrogen
atoms were refined anisotropically. Ilydrogen atoms were included but not refined. The final cycle of full-
matrix least-squares refinernent”® was based on 1926 observed reflections (I > 2.000(I)) and 298 variable

parameters and converged (largest parameter shift was 0.09 times its esd) with unweighted and weighted
agreement factors of:

R = X||Fo| - |Fc||/S|Fo| = 0.051

Ry = /(Zw(|Fo| = |Fc|)?/ZwFo?)] = 0.068

The standard deviation of an observation of unit weight® was 1.82. The weighting scheme was based
on counting statistics and included a factor (p = 0.060) to downweight the intense reflections. Plots of
Zw(|Fo|—|Fc|)? versus | Fo|, reflection order in data collection, sin /A and various classes of indices showed

no unusual trends. The maximum and minimum peaks on the final difference Fourier map corresponded to
0.21 and -0.32 ¢~ /A3, respectively.

Neutral atom scattering factors were taken from Cromer and Waber® . Anomalous dispersion effects
were included in Fcalc?; the values for Af’ and AP’ were those of Creagh and McAuley”. The values for the
mass attenuation coefﬁcxents are those of Creagh and Hubbel®. All calculations were performed using the
teXsan® crystallographic software package of Molecular Structure Corporation.
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(3) Least-Squares:

Function minimized: Zw(|Fo|~ |Fcl)?
where w = ;2(#“—) = [62(Fo) + %QFOZ]‘1
oc(Fo) = es.d. based on counting statistics

p = p-factor

(4) Standard deviation of an observation of unit weight:

VEuw(|Fo| - [Fc])?/(No — Nv)
where: No = number of observations

Nv = number of variables
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EXPERIMENTAL DETAILS

A. Crystal Data

Empirical Formula
Formula Weight
Crystal Color, Habit
Cl;ystal Dimensions
Crystal System
Lattice Type

No. of Reflections Used for Unit
Cell Determination (26 range)

Omega Scan Peak Width
at Half-height

Lattice Parameters

Space Group
Z value
Dcalc

Fopo

p#(CuKe)

Diffractometer

Radiation

Attenuator

C23H3oN20s

462.50

colorless, prism

0.35 X 0.20 X 0.20 mrﬁ
orthorhombic

Primitive
25 (157.3-59.9°)

0.22°

11.610(2)A
18.201(2) A
11.521(2) A

o
o u

V= 2434.6(5)23
P2,2,2; (#19)

4

1.262 g/cm?
984.00

8.02 cm™1

B. Intensity Measurements

Rigaku AFCTR

CuKa (X = 1.54178 A)
graphite monochromated

Ni foil (factor = 9.38)
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Take-off Angle

Detector Aperture

Crystal to Detector Distance
Voltage, Current
Temperature

Scan Type

Scan Rate

Scan Width

20maz

No. of Reflections Measured

Corrections

6.0°

3.0 mm horizontal
3.0 mm vertical

235 mm

40kV, 80mA

21.0°C

w-260

8.0°/min (in w) (up to 5 scans)
(1.52 + 0.30 tan 6)°

120.1°

Total: 2094

Lorentz-polarization

C. Structure Solution and Refinement

Structure Solution
Refinement

Function Minimized

Least Squares Weig};‘ts
p-factor

Anomalous Dispersion

No. Observations (I>2.000(I))
No. Variables
Reflection/Parameter Ratio
Reéiduals: R; Rw

Goodness of Fit indicator
Max Shift/Error in Final Cycle

Maximum peak in Final Diff. Map

Direct Methods (SIR92)
Full-matrix least-squares
Sw(|Fo|— |Fc|)?

2
w= 02(15,0) = [af(Fo) + %—Foz]'1

0.0600

All non-hydrogen atoms ‘
1926

298

6.46

0.051 ; 0.068

1.82

0.09

0.21 e~ /A3
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Minimum peak in Final Diff. Map -0.32¢ /A3
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Table 1. Atomic coordinates and By,0/Beg

atom x y 2 Be,

0(1) 0.3433(2) -0.0984(1) 1.0692(2) 4.08(5)
0(2) 0.1277(2) -0.1685(1) 1.0334(2) 4.18(5)
0(3) 0.0674(3) 0.1171(2) 0.8467(3)  5.43(7)
0(4) 0.2221(2) 0.1332(1) 0.9661(2) 4.36(6)
0(5) 0.4917(2) 0.0745(2) 1.0420(2) 4.54(6)
0(6) 0.3889(3) -0.0536(2) 0.7175(3) 6.08(7)
0(7) 0.4931(3) -0.1672(2) £ 0.9907(4) 7.15(9)
0(8) 0.0131(3) -0.1385(2) 1.1943(2) 5.83(7)
N(1) 0.2003(2) 0.0272(2) 0.8736(3) 3.53(6)
N(2) 0.4090(2) 0.0102(1) 0.8903(2) 3.25(6)
c(1) 0.1550(3)‘ 0.0955(2) 0.8925(3) 3.87(8)
C(2) 0.2949(3) -0.0017(2) 0.9424(3) 3.03(6)
C(3) 0.2765(3) -0.0830(2) 0.9684(3) 3.32(6)
C(4) 0.1475(3) -0.0965(2) 0.9889(3) 3.44(7)
C(5) 0.0884(3) -0.0874(2) 0.8742(3) 3.74(7)
C(6) 0.1347(3) 0.0248(2) 0.8021(3) 3.71(7)
C(7) 0.0119(5) -0.134.6(3) 0.8331(4) 5.8(1)
C(8) 0.1913(4) 0.2087(2) 1.0024(4) 4.87(9)
C(9) | 0.2820(5) 0.2238(3) 1.0938(5) 6.2(1)
C(10) 0.2008(7) 0.2592(3) 0.9005(5) 8.2(2)
c(11) 0.0723(5) 0.2101(3) 1.0569(5) 7.0(1)
C(12) 0.4995(3) 0.0440(2) 0.9509(3) 3.41(7)
'C(13) 0.6041(3) 0.0312(2) 0.8798(3) 3.73(7)
C(14) 0.7172(3) 0.0527(2) 0.8987(4) - 4.65(9)
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\ v
Table 1. Atomic coordinates and B;,,/B., (continued)

atom X y Z B,
C(15) 0.7991(3) 0.0307(3) 0.8175(4) 5.9(1)
C(16) 0.7680(4) -0.0115(4) 0.7229(5) 6.9(1)
c(17) 0.6539(4) -0.0309(3) 0.7030(4) 6.4(1)
C(18) 0.5742(3) -0.0085(2) 0.7832(4) 4.44(8)
C(19) 0.4475(3) -0.0214(2) 0.7864(4) 4.25(8)
C(20) 0.4012(4) -0.1665(2) 1.0631(4) 5.7(1)
C(21) 0.5967(6) -0.1426(4) 1.0402(9) 9..6(2)
C(22) 0.1117(4) -0.1715(3) 1.1555(4) 5.33(10)
C(23) -0.0887(5) -0.1711(4) 1.1542(5) 7.4(1)
H(1) 0.2939 ‘ 0.0234 1.0143 2.9989
H(2) 0.1184 -0.0606 1.0421 3.3706
H(3) 0.3036 -0.1125 0.9053 3.3054
H(4) 0.1087 -0.2226 1.1796 5.6940
H(5) _ 0.1758 -0.1494 1.1937 5.6940
H(6) 0.4280 -0.1798 1.1407 6.3200
H(7) 0.3475 -0.2042 1.0404 6.3200
H(8) 0.7399 0.0822 0.9631 4.6498
H(9) 0.8763 0.0436 0.8229 6.5916
H(10) 0.6331 -0.0593 0.6362 6.7244
H(11) 0.8256 -0.0276 0.6680 6.8659
H(12) -0.1535 -0.1460 1.1844 8.1395
H(13) -0.0896 -0.1727 * 1.0739 8.1395
H(14) -0.0913 | -0.2215 1.1844 8.1395
H(15) 0.6210 -0.1736 1.1039 10.8211
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Table 1. Atomic coordinates and Bi,o/Be, (continued)

atom X y z B,

H(16) 0.6595 -0.1423 0.9848 10.8211
H(17) 0.5898 - -0.0935 1.0701 10.8211
H(18) 0.2761 0.1898 1.1557 6.5088
H(19) 0.3570 0.2225 1.0618 6.5088
H(20) 0.2702 0.2729 1.1261 6.5088
H(21) 0.0569 0.2599 1.0833 7.6312
H(22) 0.0177 0.1952 1.0050 7.6312
H(23) , 0.0733 0.1795 1.1249 7.6312
H(24) ©0.2766 0.2580 0.8659 | 8.6318
H(25) ©0.1480 0.2427 0.8384 8.6318
H(26) 0.1816 0.3083 0.9175 | 8.6318
H(27) 0.0725 -0.0004 0.7622 3.8122
H(28) 0.1845 -0.0447 0.7399 3.8122
H(29) . -0.0104 -0.1778 0.8771 5.8150
H(30) -0.0237 -0.1285 0.7583 5.8150

B, = —g-ﬂ'z(Uu(aa“)2 + Ua(bb*)? 4 Usa(cc*)? 4 2U12aa” bb* cosy + 2U13aa" cc” cos B + 2Ua3bb" cc™ cos a)

10
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Table 2. Anisotropic Displacement Parameters

atom Ui Uss Uss Use Uis Uzs
0(1j 0.055(1) C o.0451) 0.055(1) 0.009(1) -0.010(1) 0.000(1)
0(2) 0.064(2) 0.047(1) 0.047(1) -0.009(1) 0.006(1) 0.004(1)
0(3) 0.058(2) 0.059(1) 0.090(2) 0.014(1) -0.022(2)  0.001(2)
0(4) 0.048(1) 0.040(1) 0.078(2) 0.004(1) -0.006(1) -0.010(1)
0(5) 0.052(1) 0.070(2) 0.050(1) -0.008(1) -0.001(1) -0.019(1)
0(6) 0.061(2) 0.112(2) 0.058(2) -0.021(2) 0.006(1) -0.040(2)
o(7) 0.067(2) 0.094(2) 0.111(3) 0.022(2) -0.008(2) -0.020(2)
0(8) 0.076(2) 0.090(2) 0.056(2) -0.019(2) 0.018(2) -0.014(2)
N(1) 0.040(1) 0.041(1) 0.053(2) -0.002(1) -0.005(1) -0.001(1)
N(2) 0.039(1) 0.047(1) 0.038(1) -0.005(1) 0.002(1) -0.007(1)
C(1) 0.044(2) 0.041(2) 0.062(2) 0.001(2) -0.002(2) 0.005(2)
C(2) 0.039(1) 0.039(2) 0.037(1) 0.002(1) -0.001(1) -0.003(1)
c(3) 0.042(2) 0.040(2) 0.044(2) 0.004(1) 0.002(2) -0.006(1)
C(4) 0.047(2) 0.041(2) 0.042(2) -0.004(1) 0.003(1) -0.003(1)
C(5) 0.049(2) 0.047(2) 0.046(2) -0.006(2) -0.003(2) -0.002(1)
C(6) 0.048(2) 0.047(2) 0.046(2) -0.005(1) -0.008(2) 0.001(2)
C(7) 0.085(3) 0.076(3) 0.061(2) -0.036(3) -0.018(2) 0.010(2)
C(8) 0.074(3) 0.038(2) 0.073(3) 0.009(2) 0.004(2) -0.005(2)
C(9) 0.085(3) 0.061(2) 0.091(3) 0.001(2) -0.005(3) -0.021(2)
C(10) 0.187(7) 0.049(2) 0.075(3) 0.006(3) 0.009(5)  -0.001(2)
C(11) 0.073(3) 0.088(3) 0.105(4) 0.027(3) 0.003(3)  -0.018(3)
C(12) 0.041(2) 0.046(2) 0.042(2) -0.001(1) -0.003(2) 0.000(2)
C(13) 0.040(2) 0.051(2) 0.051(2) 0.001(2) 0.001(2) 0.002(2)
C(14) 0.042(2) 0.073(2) 0.061(2) -0.007(2) -0.002(2) 0.000(2)
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Table 2. Anisotropic Displacement Parameters (continued)

atom Uy, Uss Uss Uss Uss Uzs

C(15) 0.038(2) 0.101(3) 0.083(3) -0.004(2) 0.009(2) -0.001(3)
C(16) 0.050(2) 0.126(4) 0.086(3) -0.001(3) 0.022(2) -0.021(3)
c(17) 0.063(3) 0.116(4) 0.066(3) -0.010(3) 0.022(2) -0.032(3)
C(18) 0.047(2) 0.066(2) 0.056(2) -0.005(2) 0.007(2) -0.012(2)
C(19) 0.048(2) 0.064(2) 0.050(2) -0.008(2) 0.008(2) -0.014(2)
C(20) 0.075(3) 0.057(2) 0.086(3) 0.025(2) | -0.007(3) 0.009(2)
C(21) 0.086(4) 0.097(4) 0.182(7) -0.009(3)  -0.049(5) 0.017(5)
C(22) 0.080(3) 0.073(2) 0.050(2) 20.015(2) 0.000(2) 0.011(2)
C(23) 0.082(3) 0.120(4) 0.077(3) -0.028(3) 0.026(3) -0.026(3)

The general temperature factor expression:

exp(—27r2(a"2U11h2 + b‘ZUzgk?‘ + C"‘2U33I2 + 2a*b* Uy hk 4 2a*c” Urzhl + 2b*c* Ustl))

12
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Table 3. Bond Lengths(A)

atom atom distance - atom atom distance

o(1) C(3) 1.425(4) o) C(20) 1.411(5)
0(2) C(4) 1.426(4) 0(2) C(22) 1.421(5)

0(3) C(1) 1.211(5) 0(4) c(1) 1.340(4)
0(4) C(8) 1.481(4) | 0(5) C(12) 1.191(4)

0(6) Cc(19) 1.199(5) o) C(20) 1.355(6)

o(7) c(21) 1.404(7) 0(8) C(22) 1.368(6)

0(8) C(23) 1.402(6) N(1) C(1) 1.368(5)
N(1) C(2) 1.453(4) N(1) C(6) 1.468(4)

N(2) C(2) 1.470(4) N(2) C(12) 1.403(4)

N(2) C(19) 1.402(5) cE) C(3) 1.525(4)

C(3) C(4) 1.536(5) C(4) C(5)  1.498(5)

C(5) C(6) 1.509(5) C(5) c(7) 1.324(6)
c(8) C(9) 1.515(7) | C(8) C(10) 1.494(7)

C(8) -oc(1) 1.517(7) C(12) C(13) 1.482(5)

C(13) C(14) 1.388(5) C(13) C(18) 1.371(6)

C(14) C(15) 1.393(6) C(15) C(16) 1.381(8)

C(16) C(17) 1.390(7) c(17) C(18) 1.370(6)

C(18) C(19) 1.489(5)

13
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Table 4. Bond Lengths(4)

atom atom distance atom atom - distance
c(2) T 0.94 C(3) H(3) 0.96
C(4) H(2) 0.96 ce6) H(27) 0.96
C(6) H(28) 0.99 () H(29) 0.97
(1) H(30) 0.96 C(9) H(18) 0.95
c(9) H(19) 0.95 : c(9) H(20) 0.98
C(10) H(24) 0.97 C(10) H(25) . 0.99
C(10) H(26) 0.94 cai) H(21) 0.97
cau) H(22) 0.91 ca1) H(23) 0.96
c(14) H(8). 0.95 C(15) H(9) 0.93
C(16) H(11) 0.97 c(17) H(10) 096
C(20) H(6) 0.98 C(20) H(T) 0.96
Cc(21) H(15) 097 c(21) H(16) 097
C(21) H(17) 0.96 C(22) H(4) 0.97
C(22) H(5) 0.95 C(23) H(12) 0.95
ce3)  H(3) 0.93 C(23) H(14) 0.98

14
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Table 5. Bond Angles(°)

atom atom atom angle atom  atom ~ atom angle

C(3) 0(1) C(20) 113.0(3) C(4) 0(2) C(22) 114.4(3)
) 0(4) C)  120.9(3) C20) o) c(21)  115.0(5)
C(22) 0(8) C(23) 114.3(3) cQ) N(1) C(2) 122.2(3)
c(1) N(1) C(6) 118.4(3) C(2) N(1) C(6) 117.8(3)
c@  N@©) o1 122503 c N2 C9)  1251(3)
C(12) NGE) C(19) 111.4(3) 0(3) c(1) O(4) 126.7(3)
0(3) c(1) N(1) 123.3(4) 0(4) C(1) N(1) 110.0(3)
N(1) C(2) N(2) 113.9(3) N(1) C(2) C(3) 110.6(3)
N(2) C(2) C(3) 110.4(3) 0(1) C(3) C(2) 105.9(3)
o(1) C(3) C(4) 111.9(3) C(2) C(3) C(4) 108.8(3)
0(2) C(4) C(3) 111.1(3) o) | C(4) C(5) 110.2(3)
c(3) C(4) C(5) 107.0(3) C(4) C(5) C(6) 114.0(3)
C(4) C(5) C(7) 123.4(3) C(6) C(5) C(7) 122.1(3)
N(1) C(6) C(5) 111.2(3) 0(4) C(8) C(9) 101.4(3)
0(4) C(8) C(10) 109.3(4) 0(4) c(8) C(11) 110.6(4)
C(9) C(8) C(10) 112.5(4) C(9)  C(8) C(11) 110.0(4)
C(10) C(8) C(11) 112.5(5) 0(5) C(12) N(2) 125.8(3)
0(5) C(12) C(13) 128.5(3) N(2) C(12) C(13) 105.7(3)
C(12) C(13) C(14) 130.1(4) C(12) C(13) C(18) 108.9(3)
C(14) C(13) C(18) 121.0(4) 0(15) C(14) C(15) 117.4(4)
C(14) C(15) C(16) 120.7(4) C(15) C(16) C(17) 121.4(4)
C(16) C(17) C(18) 117.2(4) C(13) C(18) c(17) 122.2(4)
C(13) C(18) C(19) 108.2(3) c(17) C(18) C(19) 129.5(4)
0(6) C(19) N(2) 125.8(3) 0(6) C(19) C(18) 128.4(4)

15
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Table 5. Bond Angles(°) (continued)

atom atom atom angle atom atom atom angle
N(2) c(19)  C(8)  105.7(3) o1y  C@20)  O(7) 114.5(4)
0(2) C(22)  O@®)  114.6(4) |

16
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Table 6. Bond Angles(°)

atom atom atom angle atom atom atom angle
N(1) c(2) - HQ 107.1 N(2) c2) H(1) 107.3
Cc(3) c2) H(1) 107.1 0(1) C(3) H(3) 109.3
C2) C(3) H(3) 110.5 c@) - CB) H(3) 1104
0(2) C4) H(2) 109.9 C(3) C(4) H(2) 109.5
C(5) C(4) H(2) 109.1 N(1) C(6) H(27) 1111
N(1) C(6) H(28) 109.8 cB) O H(27) 110.1
C(5) C(6) H(28) 109.3 H(27) c(6) H(28) 105.1
C(5) c(7) H(29)  121.2 C(5) () H(30) 1222
H(29)  O(7) H(30) 1166 C(8) C(9) H(18) 1108
C(8) C(9) H(19) 111.4 C(8) C(9) H(20) 109.4
H(18)  C(9) H(19) 1101 H(18)  C(9) H(20) 1075
H(19) C(9) H(20) 107.5 C(8) C(10) H(24) 112.2
C(8) C(10)  H(25)  109.6 C(8) C(10)  H(26) 1137
H(24)  C(10)  H(25)  105.1 H(24) ~ C(10)  H(26) = 108.8
H(25)  ©(10)  H(26)  107.0 Cc(8) c(ll)  H(21) 1082
C(8) C(11) H(22) 110.9 C(8) C(11) H(23) 108.5
H(21) c(11) H(22) 110.7 H(21) c(11) H(23) 106.6
H(22) C(11) H(23) 111.8 C(13) C(14) H(8) 122.8
C(15)  C(14)  H(8) 119.8 C(14)  C(5)  H(9) 122.8
C(16)  C(5)  H(9) 116.5 C(5)  CU6)  H(11) 1202
c(17) C(16j H(11) 118.3 C(16) c(17) H(10) 120.7
C(18) C(17) H(10) 122.2 0(1) C(20) H(6) 108.8
o(1) C(20) H(7) 109.4 0(7) C(20) H(6) 108.0
o(7) C(20)  H(7) 109.6 H(6) C(20)  H(7) 106.1

17
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Table 6. Bond Angles(®) (continued)

atom atom atom angle atom atom atom angle
0(7) C(21) = H(15) 111.8 o(7) C(21) H(16) 112.3
o(7) C(21)  H(17T) 1118 | H(5) (1) HQ6) 1065
H(15) C(21) H(17) 107.1 H(16) C(21) H(17) 107.0
0(2) C(22)  H(4) | 109.0 0(2) c(22)  H() 109.7
0(8) C(22)  H@) 107.3 0(8)  C(22)  H() 108.4
H(4) C(22)  H(5) 107.5 0(8) C(23)  H(2) 1102
0(8) C(23)  H(13) 1106 0(8) C(23)  HQ4)  107.8
H(ﬁ) C(23)  H(13) 1120 H(12)  C(23)  H(14) 1073

H(13) C(23) H(14) 108.9

18
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Table 7. Non-bonded Contacts out to 3.60 A

atom atom distance  ADC atom atom distance ADC
o(1) 0@3)  3.378(4) 2 o(1) G(6) 3.506(4) 2
0(2) O(7) ~  3.384(4) 44703 0(2) C(21)  3.558(7) 44703
0(3) C(20) 3.409(6) 55402 ' 0(3) C(15) 3.505(5) 45501
0(4) 0(6) 3.485(4) 2 0(5) C(6) 3.457(4) 2
0(5) C(7) 3528(5) 2 0(6) C(11)  3.426(7) 55402
o(7) C(23) 3.514(7) 54703 0@8)  CU18) 3.039(5) 2
0(8) C(19) 3.130(5) 2 5(8) C(13)  3.199(5) 2
0(8) N(2) 3.372(4) 2 0(8) c(12) 3.423(4) 2

C(18) C(23) 3.596(7) 55402
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\

The ADC (atomn designator code) specifies the position of an atom in a crystal. The 5-digit ﬁumber
shown in the table is a composite of three one-digit numbers and one two-digit number: TA (first digit)
+ TB (second digit) + TC (third digit) + SN (last two digits). TA, TB and TC are the crystal lattice
translation digits along cell edges a, b and c. A translation digit of 5 indicates the origin unit cell. If TA = 4,
this indicates a translation of one unit cell length along the a-axis in the negative direction. Each translation
digit can range in valuc fromn 1 to 9 and thus +4 lattice translations from the origin (TA=5, TB=5, TC:5)

can be represented.

The SN, or symmetry operator number, refers to the number of the symmetry operator used to generate

the coordinates of the target atom. A list of symmetry operators relevant to this structure are given below.

For a given intermolecular contact, the first atom (origin atom) is located in the origin unit cell and its
position can be generated using the identity operator (SN=1). Thus, the ADC for an origin atom is always
55501. The position of the second atom (target atom) can be generated using the ADC and the coordinates
of the atom in the parameter table. For example, an ADC of 47502 refefs to the target atom moved through
symmetry operator two, then translated -1 cell translations along the a axis, +2 cell translations along the

b axis, and 0 cell translations along the ¢ axis.

An ADC of 1 indicates an intermolecular contact between two fragments (eg. cation and anion) that

reside in the same asymmetric unit.

Symmetry Operators:
(1) X, Y, v/ (2) 1/2-X,  -Y, 1/2+Z

(3) 1/24X,  1/2-Y, -2 - (4) X, 1/2+Y, 1/2-Z
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