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General Procedures: 'H and °C NMR spectra were obtained on a JEOL-DELTA2 500 model
spectrometer operating at S00MHz. The spectra were recorded in DMSO-ds solution and the
chemical shifts were referenced with respect to tetramethylsilane. High resolution (ESI" mode)
mass spectra were obtained on Waters, Q-Tof Premier Micromass HAB 213 mass spectrometer,
Department of Chemistry, IIT Kanpur, India. Solvents were evaporated using rotary evaporator

under reduce pressure.

Synthesis of 9-Propyladenine: Experimental details for the synthesis of 9-Propyladenine
have been reported earlier.' A similar protocol was followed and the purity of product so
obtained was confirmed by spectroscopic analysis.

Synthesis of 9-Pr0pyladenine-N1-0Xide (1): 9-Propyladenine (2 g, 1 eq.) was dissolved in
hot glacial acetic acid (30 mL) followed by heating at reflux temperature under N, atmosphere
24 hours with constant stirring and progress of reaction was observed by TLC. After this acetic
acid was evaporated under high vacuum and compound was purified by column chromatography
eluting with methanol/Chloroform (2:98) to afford white powder. (1.5 g, 68.80% Yield). HRMS:
(M+1)" calculated: 194.1042, Found: 194.1041; M.P.211-216°C; 'H NMR (500 MHz, DMSO-
ds, 25°C ): 8(ppm) 0.78-0.81 (t, 3H, CH3), 1.75-1.81 (m, 2H, CH,), 4.07-4.09 (t, 2H, N-CH,),
8.27 (s, 1H, C8-H), 8.57 (s, 1H, C2-H); C NMR (125 MHz, DMSO-ds, 25°C): & (ppm) 11.42,

23.18,45.25,118.93, 142.68, 143.55, 144.50, 148.63.
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Synthesis and characterization of complex 1: In a 25 ml round bottom flask, wrapped with
aluminum foil, the ligand (0.02 g) was dissolved in methanol and to this added silver nitrate
solution in water drop wise with constant stirring. The white complex started precipitating out
with the addition of silver salt solution. Stirring was continued for another one hour. After this
time, the precipitate was filtered carefully to avoid direct light, washed with water (4x 5 mL) and
methanol (4 x 5 mL) to remove any traces of unreacted metal salt and ligand. The product so
obtained was dried under high vacuum. The yield was almost quantitative. HRMS: (M+Ag)"

calculated: 300.0015, 302.0011 Found: 300.0015, 302.0032 ; M.P. >260.

Synthesis and characterization of complex 2: In a 25 ml round bottom flask, wrapped with
aluminum foil, the ligand (0.02 g) was dissolved in methanol and to this added silver
tetrafluoroborate solution in water (prepared in situ by the 1:1 addition of silver carbonate and
HBF, in water) drop wise with constant stirring. The white complex started precipitating out
with the addition of silver salt solution. Stirring was continued for another one hour. After this
time, the precipitate was filtered carefully to avoid direct light, washed with water (4x 5 mL) and
methanol (4 x 5 mL) to remove any traces of unreacted metal salt and ligand. The product so
obtained was dried under high vacuum. The yield was almost quantitative. HRMS:
(M+Ag+MeCN)" calculated: 341.0280, 343.0277, Found: 341.0296, 343.0294; M.P. >260.

Synthesis and characterization of complex 3: In a 25 ml round bottom flask, wrapped with
aluminum foil, the ligand (0.02 g) was dissolved in methanol and to this added silver
hexafluorophosphate solution in acetonitrile (prepared in situ by the 1:1 addition of silver nitrate
and ammonium hexafluorophosphate in acetonitrile) drop wise with constant stirring. Stirring

was continued for another one hour. After this time, the solvent was evaporated under high
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vacuum by avoiding direct light; the white precipitate so obtained was washed with water (4x 5
mL) and methanol (4 x 5 mL) to remove any traces of unreacted metal salt and ligand. The
product so obtained was dried under high vacuum. The yield was almost quantitative. HRMS:
(M+Ag)" calculated: 300.0015, 302.0011 Found: 300.0021, 302.0019 (M+Ag+MeCN)"
calculated: 341.0280, Found: 341.0287, M.P. >260.

Synthesis and characterization of complex 4: In a 25 ml round bottom flask, wrapped with
aluminum foil, the ligand (0.02 g) was dissolved in methanol and to this added silver triflate
solution in water (prepared in situ by the 1:1 addition of silver carbonate and triflic acid in water)
drop wise with constant stirring. The white complex started precipitating out with the addition of
silver salt solution. Stirring was continued for another one hour. After this time, the precipitate
was filtered carefully to avoid direct light, washed with water (4x 5 mL) and methanol (4 x 5
mL) to remove any traces of unreacted metal salt and ligand. The product so obtained was dried
under high vacuum. The yield was almost quantitative. HRMS: (M+Ag+MeCN)" calculated:
341.0280, 343.0277, Found: 341.0296, 343.0295, M.P. >260.

Synthesis and characterization of complex 5: In a 25 ml round bottom flask, wrapped with
aluminum foil, the ligand (0.02 g) was dissolved in methanol and to this added silver perchlorate
solution in water (prepared in situ by the 1:1 addition of silver carbonate and perchloric acid in
water) drop wise with constant stirring. The white complex started precipitating out with the
addition of silver salt solution. Stirring was continued for another one hour. After this time, the
precipitate was filtered carefully to avoid direct light, washed with water (4x 5 mL) and
methanol (4 x 5 mL) to remove any traces of unreacted metal salt and ligand. The product so
obtained was dried under high vacuum. The yield was almost quantitative. HRMS:

M+Ag+MeCN)" calculated: 341.0280, 343.0277, Found: 341.0293, 343.0298, M.P. >260.
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Crystal structure refinement details for 1, 2 and 3: Single Crystal of 1, 2, 3, 4 and 5 were
coated with light hydrocarbon oil and mounted in the 100 K dinitrogen stream of a Bruker
SMART APEX CCD diffractometer equipped with CRYO Industries low-temperature apparatus
and intensity data were collected using graphite-monochromated Mo KR radiation. The data
integration and reduction were processed with the SAINT software.”> An absorption correction
was applied.® Structures were solved by the direct method using SHELXS-97 and refined on F2
by a full-matrix least-squares technique using the SHELXL-97 program package.’ Non-hydrogen
atoms were refined anisotropically. In the refinement, hydrogens were treated as riding atoms
using the SHELXL default parameters. Crystal structure refinement parameters are given in
Table S1 whereas H-bonding parameters are provided in Table S2. CCDC contains the
supplementary crystallographic data for this paper with a deposition number of CCDC 943526,
943527, 943528, 943529 and 943530 for complexes 1, 2, 3, 4 and 5 respectively. Copies of this
information can be obtained free of charge on application to CCDC, 12 Union Road, Cambridge

CB21EZ, UK. [Fax: +44-1223/336-033; E-mail: deposit@ccdc.cam.ac.uk].

In the crystal lattice of 2, 3 and 4, and 5 water molecules are present and hydrogen atoms are not
located on Fourier map due to which ‘A’ level alerts appears, quoting “isolated oxygen atoms”,
in the check-cif report. We have included the hydrogen atoms corresponding to water molecules
during refinement which causes few ‘C’ level alerts quoting “Calc. and Reported SumFormula
Strings Differ” and “Reported FOOO Differs from Calcd (or Missing)” in the check-cif report.
Other alert indicates that “coordinates do not form properly connected set” which is common for

coordination polymers.
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Table S1:

Identification Code Complex 1 Complex 2 Complex 3 Complex 4 Complex 5

Empirical Formula Ci6H2sAgN; 105 Ci6H24AgBF4N (04, Ci6H24AgF¢NO5P Ci7H26AgF3N,004S Ci6HasAgoCLN; o013

Mr 610.36 615.13 657.29 679.41 855.12

Data Collection 100(2) 100(2) 100(2) 100(2) 100(2)

Temperature (K)

Crystal system monoclinic monoclinic monoclinic monoclinic Monoclinic

Space group P21/ P2l/c P21/ P21/n P21

a/A 6.616(5) 6.720(5) 16.106(5) 20.150(5) 12.7023(17)

b/ A 11.643(5) 11.611(5) 6.901(5) 6.903(5) 9.2602(12)

o/ A 30.632(5) 30.232(5) 21.480(5) 20.342(5) 13.3792(17)

a/° 90.000 90.000 90.000 90.000 90.000

pr 95.291(5) 95.504(5) 93.470(5) 116.516(5) 117.315(2)

v/° 90.000 90.000 90.000 90.000 90.000

Volume/A® 2350(2) 2348(2) 2383(2) 2532(2) 1398.3(3)

V4 4 4 4 4 2

Dx /Mg m™ 1.726 1.740 1.832 1.777 2.031

F(000) 1248 1240 1320 1368 852

1/ mm! 0.926 0.937 1.002 0.961 1.673

6 range for data 2.20-24.16 1.35-26.00 1.27-26.00 2.24-26.00 2.85-26.00

collection/ ©

Limiting indices -6<=h<=7, -8<=h<=8, -19<=h<=19, -27<=h<=24, -11<=h<=15,
-13<=k<=12, -11<=k<=14, -8<=k<=7, -8<=k<=8, -11<=k<=10,
-35<=1<=35 -37<=1<=37 -26<=]<=21 -20<=1<=25 -l6<=l<=16

Reflections collected 14286 12938 12514 16832 7677

Unique reflections 3771 4587 4671 4996 4884

R(int) 0.0317 0.0438 0.0605 0.0741 0.0273

Completeness to 6 99.8 % 99.3 % 99.6 % 100 % 99.2 %

Tvax ! Tmin 0.8813-0.8365 0.8646—0.8065 0.8724-0.8247 0.8614-0.8022 0.7756-0.7308

Data/restraints/ 3771/4/349 4587/0/325 4671/0/334 4996 /0 /360 4884/0/389

parameters

Goodness-of-fiton F° | 1.048 1.044 1.099 1.039 1.081

R1 and R2 [I>20(1)] 0.0278, 0.0583 0.0574, 0.1546 0.0701, 0.1750 0.0588, 0.1349 0.0400, 0.1039

R1 and R2 (all data) 0.0408, 0.0627 0.0816, 0.1939 0.1013,0.2180 0.949, 0.1551 0.0416, 0.1059
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Largest diff. peak and | 0.400—0.258 1.843-1.232 2.887-1.537 2.811-1.065 2.043-0.650

hole/e. A

CCDC No. 943526 943527 943528 943529 943530

Table S2:
D—H...A Symmetry for A H..A | D..A |[D—H..A
Complex-1
N6A —H6A1...01A | = - 2.25 2.603(3) 104
N6A—H6AL...01B x,1+y,z 2.08 2.816(4) 144
O2W—HIW2...01C | = ---=-——-- 2.05(4) | 2.837(4) 154(3)
O2W—H2W2...02C -1+x,y,2 2.54(4) | 3.221(4) 147(3)
O2W—H2W2...03C -14x,y,2 2.244) | 29134 145(4)
N6A —H6A2...01W | - 1.96 2.766(4) 156
OIW—HIWI...O1A | 1-x,-1/2+y,1/2-z 1.88(3) | 2.675(3) 168(3)
OIW-H2W1...01C | = ----eem- 2.02(3) | 2.883(3) 169(3)
N6B —H6BI1 ...01A X,-1ty,z 2.03 2.765(3) 142
N6B—H6B1..0IB | = - 2.25 2.604(3) 105
N6B —H6B2. ..03W 1-x,-1/2+y,1/2-z 1.94 | 2.751(4) 156
O3W —H1W3..01B -1+x,1+y,z 1.91(3) | 2.707(4) 160(3)
O3W—H2W3..02W | = —-eeeeee- 2.05(3) | 2.808(4) 166(4)
C2B—H2B...02C x,-lty,z 241 [33154) 164
C9B—H9B1..03C | = - 2.51 3.154(4) 124
C8A—HSA...0IC 1-x,-1/2+y,1/2-z 2.57 3.313(4) 137
C8A—HSA...O3W 1-x,-1/2+y,1/2-z 2.47 3.065(4) 122
C8B —HS8B..O1W | = - 2.48 3.083(4) 123
Complex-2
N6A—H6AL...01 x,1+y,z 2.06 2.795(7) 142
N6A—H6AL1..O1A | = e 2.26 2.610(6) 104
N6A —H6A2. ..02W 1-x,1/2+y,1/2-z 1.97 2.783(7) 157
N6—H6A..0O1 | = e 2.23 2.580(6) 104
N6—H6A...01A X,-1ty,z 2.08 2.828(7) 145
N6—H6B...01W 1+x,1+y,1+z 2.00 2.782(7)) 150
C2—H2..F4 1-x,-1/2+y,1/2-2 2.28 3.130(12) 151
C8 —HS8...F3 1-x,1/2+y,1/2-z 2.53 3.335(9) 144
C8—H38...02W 1-x,1/2+y,1/2-2 2.57 3.158(8) 121
C8A—HSA..OIW |  —emeeeeee 2.46 3.052(8) 122
C10A —HI10B...F4 1+x,y,z 2.44 3.333(13) 152
Complex-3

N6A—H6AL1..O1A | = - 2.26 2.608(8) 104
N6A—H6A2...01 1-x,1/2+y,1/2-z 1.92 2.770(8) 168
N6—H6A..01 | e 2.28 2.625(6) 104
N6—H6A...O1W 1-x,-1/2+y,1/2-z 2.04 2.838(8) 154
N6—H6B...01A 1-x,1-y,1-z 1.97 2.821(6) 171
C2A—H2A..01W X,3/2-y,1/2+z 243 3.343(9) 166
C8—H8..F5 x,3/2-y,1/2+z 231 | 3.135(11) 148
C8A—HSA...F3 X,3/2-y,1/2+z 2.54 2.992(10) 110
C8A— HBA...F6 1-x,1/2+y,1/2-z 2.31 3.213(9) 164
C10A—HI10B...F4 X,1ty,z 2.44 3.324(11) 151
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CI2—HI12A..F1 -X,-1/2+y,1/2-z 245 3.375(15) 161
CI2—HI2C.N9 | = e 2.59 2.914(13) 100
CI2A—HI12F..F5 | = =m-mmeeee- 2.51 3.417(14) 158
Complex 4
N6A—H6A2..01 | = —mememeee 2.27 2.611(7) 104
N6A—HG6AL...01W X,1+y,z 2.07 2.858(8) 153
OIW—HIW..0l | = e 1.93(11) | 2.721(7) 175(13)
N6A—H6A2...01 -X,2-Y,-Z 1.95 2.807(7) 171
O1W—H2W...04 1/2-x,-1/2+y,1/2-z 1.94(10) | 2.791(9) 169(8)
N6—HO6A..01 | e 2.27 2.613(7) 104
N6 —H6A...N7 1/2-x,1/2+y,1/2-z 2.59 3.229(8) 132
N6—H6B...01A 1/2-x,-1/2+y,1/2-z 1.91 2.751(7) 165
C2—H2..01W -X,1-y,-z 243 3.338(9) 166
C2A—H2A..03 | = - 2.54 3.260(9) 135
C8A—HS8A...02 1/2-x,1/2+y,1/2-z 2.26 3.174(8) 166
CI2A —HI2F..O2W | -1/2+%,3/2-y,-1/2+z 2.31 3.17(2) 150
Complex 5
N6A—H6AL..OIA | = e 2.28 2.6260 104
N6A—H6AL..02 1-x,1/2+y,1-z 2.54 3.0776 122
N6A—H6A1...03 1-x,1/2+y,1-z 2.26 3.0411 151
N6A —HO6A2..01W | = —-mememeee 2.11 2.9660 174
N6—HO6A..Ol |  —emememeee 2.25 2.6124 105
N6 —H6A...04 1-x,-1/2+y,1-z 2.09 2.8916 156
N6 —H6B...O2W | —ememeeeee 2.12 2.9787 174
C2—H2 .04 | = - 2.50 3.4262 172
C2A—H2A...03 X,y,-11z 2.57 3.4418 157
C8A —HBSA...09 X,-1+y,z 243 3.1547 135
CI10A—HI10A...09 x,-1ty,z 247 3.3443 150
C10A —HI10B...03 1-x,-1/2+y,1-z 2.55 3.3078 135

Figure S1: Tetrahedral coordination environment of silver (a) in complex 3 (b) in complex 4

d
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Figure S2: Intermolecular hydrogen bonding of exocyclic amino group with perchlorate and water
oxygen

Figure S3: Ortep diagram of complex 1 drawn at 50% ellipsoid probability.
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Figure S4: Ortep diagram of complex 2 drawn at 50% ellipsoid probability.
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Figure S6: Ortep diagram of complex 4 drawn at 50% ellipsoid probability.
®O1w

Figure S7: Ortep diagram of complex 5 drawn at 50% ellipsoid probability.

O3w




HI : uonpy aad sped @ X

eee s » Fed bhp N »®

33z b W W mmw - m

gEE  RBZE 2 g &3 &
0 4\0— <o.~ 0t _ % 0s 09 ohi o.k 06 0ot
1 1 1 i 1 T f 1 1 1 1

) < - T
[oplg-€z = _ 306 dwey
[8)9G8LT¥LZS = ewr3 uor3jyiedey
[8]z = Aerep uorawxwIey
9y = uteb xa0ey
[s]1 = J¥eM TRFIFUI
asTvd = jesexd ejueq
330 = epow_TIL
330 = epow I
[sn]5z9 9 = estnd X
[aples-c = u3e x
[Bep) sy = srbue X
[s)9s8LIVLZ € = euty boe ¥
[sn]sz €T = YIPTA 06 X
- -
9T = sueds T[e305 I Z .olu;
9T = sueog =3 »
T - uIn3ex poW w
FSTEL = peddrrd b g
(wddjo's = 388330 Iy 2
[ZHW] TZST66ST 005 = bex3 tiy
HT = uyewop FIL
(wddjo's = 38330 211
[ZHR] TZST66ST 005 = bexy a1
HT = uyewop 11
[ZHX] T¥900800° 0T = deems x
(2H]ZTOZPSOE" O = uot3nTosex x
T - suessexd x
89LZE = s3urod x
[wdd] 0°5 = 383330 X
[ZHK] TZST66ST 005 = bei3 x
HT = urewop X
=
-

:o«u-ksvuuolln
y3bueazs pretd

[s)9s8LIVLZ €
HWI 00S) [L16LSELVL TT

AN ZVLTEQ = aejewo13oeds
005 X3 = 315

X = suoysuewtq

(wdd] = s3Tun_wrq

HT = ©T1373_wig

¥1Z9Z = ez1s wig
XETdROD AT = JewIoy w3eq

ewty juexan)
swy3_uoysTAeY
eut3 uorjvesd

SP:G0:ZT E€T0Z-NOL-LT
PI:60:ZT €T0Z-ROAL-LT
LZ:00:TT E€T0Z-NOL-V

90-0SHad 3ueatos

68895 VHS Py erdues
zxe-esnd e1buts JuewtIedxy
pouyy "N Ioyny

IPL S-HT avoud eweueTTd

'"H NMR spectra of N9-propyladenine.

Electronic Supplementary Material (ESI) for CrystEngComm
Figure S8

This journal is © The Royal Society of Chemistry 2013

091 01 OFL O€L 071 011 00I 06 08 oL 09 os or 0t 0T o1
PuUEpUNgE

oLt




HI & uonm Jod spred : X

ooo st w Bas ® ®
282 AP 2 S%3 5 3
g8g 238283 E  g& d 8
0 [y 0T e 0§ 09 oL 08 0’6 (9
1 1 1 1 T 1 1 1 1 1
B Y v
[ople ez = _ 3eb dweg
[81968LTbLZ S = ewr3 uorjtiedey
[s]z = Aerep uorjexeIey
zZ5 = ureb xavey
[s]t = 3ITes TBTITUL
gsTed = jesead ejueq
330 = epow_TIL
330 = epow I3 N N
[sn]sz9'9 = estnd x -
[apl66°€ = uje ¥ g
[Beplsy = e1bue ¥ ”
[81958LIVLZ € = eur3 boe x . o
[sn]gz €T = Y3IPTM 06 X iy =
= ¥
9T = sueos [e30]
9T = sueos
T = uanjex poW I
FSTYd = peddrrd *
[wdd]o°g = 3es330_TaL
[ZHW] TZST66ST 005 = beaz” tay
HT = utewWop TIL
[wdd]o°s = 3es33o_aar
[ZHW] TZST66ST 005 = bexy a1
HT = utewop III
[ZHX] TP900800° 0T = deems_x
[zH]ZTOZVPSOE O = uoranTosex x
1= sueosead ¥
89LZ€E = squrod x
[wdd]o°g = 3es330 X
[ZHW] TZST66ST 005 = bexy x
HT = urewop X

uot3eanp boe X
y3bueiys pretd

[s]oss8LIVLZ €
HA] 00S) [L]16LSELVL TT

AAN ZYLTEA = ae3ewo30eds
00§ X0& = 8315

X = suotsuewrq

[wdd] = s3Tun_wrq

HT = ©T3T3_uwrd

¥1Z9Z = ®z1s wrq
X3TdHOD AT = jewio; e3eq

ewty jueIn)
owr3 uoTsTASY
ewr3 uorIEeI)

8€:9Z:TT £T0Z-NOL-LT
ZE*GZTTIT €T0Z-NOL-LT
VZ:LS:TT €T0Z-NOL-V

90-0SKd 3ueAtos

LY906V#S pr erdues
zxe-estnd erburs JuewtIedxy
_ PoWu¥°'N aoyany
FpL°S-HT TONA¥OUd eweueTTd

'"H NMR spectra of N9-propyladenine N’-oxide.

03PV

Electronic Supplementary Material (ESI) for CrystEngComm
Figure S9

This journal is © The Royal Society of Chemistry 2013

RuUepuUnqe

oor 06 08 0L 09 oS or 0t 0T o1

oI




me.

D€ : uony 1od sped : X

9L
ILLTET
sL10'0r
L810°SY
wLT6IL
w6t IrL
9560°0S T
9698°TS1T
L8LYIST

00T 00t

<
S

S
ER.
§—
S
5]
8
=)
g
=3

S
| —
E
S
oS
v,
-

00§ 009 00L 008 006 000L O0OILL 0091 00LL 0°08T 006L 000T
1 N I | N T I 1 1 1 1 1

:onucksvuwuc X
y3bueys pretd

[slvosLeszs -0
HW] 00S) [L)6LSELPL TT

b
[PIT 1z = _ 388 dweg
[81v05LE8Z8 T = ewr3_uorjrjedey
[s]T = Aerep uot3exerey
9§ = ureb zavey
[s]lt = euwry ®ON
dndL = _ ©oN
[s]T = 3TeM TET3TUI
JndL = Burtdnodeq
ZLTYM = estou aar
[apls 1z = ®ou_uje_Ia]
[apls 6T = oep uje aar
[sn] 9999902 € = estnd ¥
(gelt-c = u3e_x
[Bep) o€ = e1bue_x
[slvosLEBZB 0 = ewr3 boe ¥
[sn]z9°6 = Y3IPTA 06 X
000z = sueos Te30]
000z = suedg
T = uanjex poW
FSTYd = peddT1d
[wdd]o°g = 3es3jo_aal
[ZHW] TZST66ST 005 = beay aar
HT = utewop IIx
[ZHY) €0296955°6€ = deems_x
[ZH]89Z8TLOZ'T = uoranTosex x
v = sueosead x
89LZE = sjurod_x
[wdd] 00T = 3es330 %
[ZHW] 89L6259L°S2T = bea3z x
DET = utewop X

YWN ZYL13a = aejewoxjoeds
00§ Xo3 = e31s

X = suotsuewrq

[wdd] = s3Tun_wrq

DET = eT13T3_uwrd

vizoz = ©z1s wrd
X3TdWOD AT = jewIoy e3eq

SP:TT:ZT E€TO0Z-NOL-LT
TP:0T:ZT €T0Z-NOL-LT
T0:¥Z:00 €T0Z-NOL-S

ewt3 juexan)
ewr3 UOTSTASY
ewr3 uorjesId

=
90-0SHa = Jueatos
_ 6LTTI8SHS = Pt erdues
oep estnd etburs = juewtIedxy
POUY N = Ioyany
3L €-DET avodd = eweusTTd

3C NMR spectra of N9-propyladen

03PV

Electronic Supplementary Material (ESI) for CrystEngComm
Figure S10

This journal is © The Royal Society of Chemistry 2013

PuUEpUNqe

ro

§0

90




C NMR spectra of N9-propyladenine N'-oxide.
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HRMS of N9-propyladenine N'-oxide.

Figure S12
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HRMS of complex 1.

Figure S13
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HRMS of complex 2.

Figure S14
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HRMS of complex 3.

Figure S15
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HRMS of complex 4.

Figure S16
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HRMS of complex 5.
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