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Abstract
C27H36ClN2O9PS, monoclinic, C12/c1 (no. 15), 
a = 36.495(3) Å, b = 8.5574(4) Å, c = 20.487(4) Å, 
b = 101.18(2)°, V = 6276.8 Å3, Z = 8, Rgt(F) = 0.052, 
wRref(F

2) = 0.125, T = 295 K.

Source of material 
The prep a ra tion of the ti tle com pound was pre vi ously re ported in
[1]. Briefly, the syn thetic route starts from reductive amination of
(E)-4-chlorocinnamaldehyde with N-methyl-1-(2-nitrophenyl)-
methanamine. The ni tro group of the re sult ing (E)-3-(4-
chlorophenyl)-N-methyl-N-(2-nitrobenzylprop-2-en-1-amine) is 
re duced with zinc and am mo nium chlo ride to give the cor re -
spond ing an i line, which is in turn re acted with 4-methoxy-
benzenesulfonyl chlo ride to give KN-92. Fi nally, KN-92 is con -
verted into KN-93 by alkylation of its sulfonamidic ni tro gen with
an hydroxyethyl group. Sin gle crys tals suit able for X-ray dif frac -
tion study were ob tained by recrystallization from meth a nol at
room tem per a ture. 

Experimental details
Non-hydrogen at oms were re fined anisotropically. H at oms
bound to C23 and C27 were con strained to the par ent site and re -
fined in the rid ing-model ap prox i ma tion with iso tro pic dis place -
ment pa ram e ters set at 1.5 Ueq of the par ent atom. All re main ing H 

at oms were lo cated from a dif fer ence Fou rier map and re fined
isotropically.

Discussion 
Calmodulin-de pend ent pro tein kinase II (CaMKII) phos phory -
lates a va ri ety of sub strates. It is im pli cated in reg u lat ing many
aspects of cel lu lar func tion in re sponse to Ca2+ sig nal ling, in clud -
ing the reg u la tion of car bo hy drate, amino acid and lipid me tab o -
lism, ion chan nel/re cep tors, neu ro trans mit ter syn the sis and
re lease, tran scrip tion and trans la tion, cytoskeletal or ga ni za tion
and cal cium ho meo sta sis [2,3]. More over, CaMKII can mod u late
opioid tol er ance via its ac tion on learn ing and mem ory. Re cently,
it has been re ported that suf fi cient in hi bi tion of CaMKII is
capable of re vers ing chronic in flam ma tory pain, and that
CAMKII is in volved in car diac re mod el ling sec ond ary to patho -
log i cal stresses such as hy per ten sion or myo car dial in farc tion, as
well as en do the lial cell pathophysiology. Gen er ally, the stud ies
about CaMKII ac tiv ity are car ried out by us ing a se lec tive
CaMKII in hib i tor, KN-93, and its sec ond ary amidic in ac tive an a -
logue KN-92, which is used as a neg a tive con trol and dif fers from
KN-93 only for the ab sence of the hydroxyethyl substituent [4].
Look ing for a pos si ble ex pla na tion for the dif fer ence in ac tiv ity of 
these two com pounds, we stud ied the crys tal struc ture of KN-93
dihydrogen phos phate meth a nol monosolvate. 
In the ti tle crys tal struc ture, the 2-propen-1-amine N is protonated 
and one phos pho ric OH group is deprotonated. An intramolecular 
N1–H×××O1 hy dro gen bond gen er at ing an S(9) ring is ob served.
The crys tal struc ture ex hib its a strong O–H×××O hy dro gen bond
be tween meth a nol and the dihydrogen phos phate an ion. This is
why the O9—H8 bond is lon ger than the usual OH bonds. There -
fore H8 hy dro gen is al most equally shared be tween O9 and O8.
The cinnamyl res i due is folded over the sulfonamide group. The
crys tal pack ing is sta bi lized by intermolecular p–p in ter ac tions
be tween benzenesulfonamide moi eties. As an tic i pated on the ba -
sis of syn thetic chem is try con sid er ations, spec tro scopic ev i -
dences, and quan tum chem i cal cal cu la tions [1], the cinnamyl
moi ety pres ents E configuration.
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P(1) 8f 0.50057(2) 0.11938(8) 0.35544(3) 0.0381(4) 0.0529(4) 0.0441(4) -0.0027(3) 0.0073(3) -0.0040(3)
S(1) 8f 0.32415(2) 0.65546(9) 0.30142(4) 0.0343(4) 0.0776(5) 0.0583(5) 0.0067(3) 0.0083(3) -0.0165(4)
Cl(1) 8f 0.26660(3) 0.7942(1) 0.61378(5) 0.0765(6) 0.1154(7) 0.1033(7) 0.0216(5) 0.0409(5) 0.0204(6)
O(1) 8f 0.40982(6) 0.2997(2) 0.32646(9) 0.044(1) 0.052(1) 0.057(1) 0.0053(9) 0.002(1) -0.0087(9)
O(5) 8f 0.46707(5) 0.1389(2) 0.30065(8) 0.041(1) 0.079(1) 0.046(1) 0.0092(9) 0.0076(8) -0.0035(9)
N(2) 8f 0.35816(5) 0.5461(2) 0.2823(1) 0.034(1) 0.045(1) 0.051(1) -0.0027(9) 0.0128(9) -0.0037(9)
O(2) 8f 0.33949(5) 0.8084(2) 0.3142(1) 0.045(1) 0.075(1) 0.112(2) 0.010(1) -0.002(1) -0.047(1)
O(8) 8f 0.50137(5) 0.2168(2) 0.41650(9) 0.073(1) 0.051(1) 0.048(1) -0.0073(9) 0.014(1) -0.0097(8)
O(6) 8f 0.53677(5) 0.1585(3) 0.3287(1) 0.044(1) 0.107(2) 0.048(1) -0.019(1) 0.007(1) -0.006(1)
O(7) 8f 0.50295(5) -0.0565(2) 0.3750(1) 0.071(1) 0.047(1) 0.061(2) -0.0012(9) 0.003(1) -0.005(1)
C(10) 8f 0.42417(8) 0.7239(3) 0.3377(1) 0.037(2) 0.040(2) 0.064(2) -0.003(1) 0.007(1) -0.010(1)
N(1) 8f 0.44453(6) 0.5793(3) 0.3665(1) 0.036(1) 0.043(1) 0.062(2) -0.006(1) 0.007(1) -0.013(1)
C(4) 8f 0.37191(8) 0.6943(3) 0.5366(1) 0.053(2) 0.064(2) 0.038(2) 0.004(1) 0.005(1) 0.006(1)
C(25) 8f 0.34872(8) 0.3776(3) 0.2717(2) 0.040(2) 0.052(2) 0.060(2) -0.010(1) 0.004(2) 0.002(1)
C(16) 8f 0.37921(6) 0.6182(3) 0.2368(1) 0.040(1) 0.040(1) 0.050(2) -0.002(1) 0.015(1) -0.004(1)
C(11) 8f 0.41060(7) 0.7082(3) 0.2639(1) 0.043(2) 0.041(1) 0.055(2) -0.005(1) 0.012(1) -0.002(1)
C(12) 8f 0.42970(9) 0.7817(4) 0.2202(2) 0.062(2) 0.065(2) 0.079(3) -0.022(2) 0.017(2) 0.006(2)
C(17) 8f 0.28805(7) 0.6647(3) 0.2310(1) 0.036(1) 0.053(2) 0.059(2) 0.005(1) 0.009(1) -0.005(1)
C(22) 8f 0.25826(7) 0.5645(4) 0.2246(2) 0.039(2) 0.073(2) 0.066(2) -0.004(1) 0.008(2) 0.006(2)
C(26) 8f 0.38194(8) 0.2810(3) 0.2680(2) 0.050(2) 0.045(2) 0.063(2) -0.004(1) -0.000(2) -0.007(1)
C(7) 8f 0.40667(9) 0.6701(4) 0.5116(2) 0.055(2) 0.064(2) 0.048(2) -0.002(2) 0.001(2) -0.004(2)
C(3) 8f 0.3713(1) 0.8047(4) 0.5855(2) 0.061(2) 0.063(2) 0.049(2) -0.001(2) 0.005(2) 0.002(2)
C(15) 8f 0.36835(9) 0.5997(3) 0.1688(2) 0.056(2) 0.056(2) 0.053(2) -0.014(1) 0.015(2) -0.007(1)
O(3) 8f 0.31057(5) 0.5726(3) 0.3524(1) 0.049(1) 0.149(2) 0.053(1) 0.012(1) 0.021(1) 0.002(1)
C(24) 8f 0.48106(9) 0.5603(4) 0.3455(2) 0.042(2) 0.053(2) 0.100(3) 0.001(2) 0.023(2) -0.008(2)
C(18) 8f 0.28970(9) 0.7711(4) 0.1808(2) 0.053(2) 0.061(2) 0.097(3) -0.010(2) -0.003(2) 0.010(2)
C(9) 8f 0.44894(9) 0.5682(4) 0.4412(2) 0.053(2) 0.063(2) 0.059(2) 0.003(2) 0.000(2) -0.012(2)
C(21) 8f 0.23036(9) 0.5678(4) 0.1688(2) 0.047(2) 0.070(2) 0.085(3) -0.012(2) 0.001(2) 0.000(2)
C(2) 8f 0.3391(1) 0.8359(4) 0.6092(2) 0.076(2) 0.063(2) 0.054(2) 0.013(2) 0.014(2) 0.005(2)
C(8) 8f 0.41227(9) 0.5794(4) 0.4630(2) 0.054(2) 0.066(2) 0.055(2) -0.001(2) 0.005(2) -0.005(2)
C(6) 8f 0.30681(9) 0.6434(4) 0.5357(2) 0.054(2) 0.092(2) 0.055(2) -0.005(2) 0.003(2) 0.011(2)
C(1) 8f 0.30716(9) 0.7544(4) 0.5842(2) 0.063(2) 0.078(2) 0.053(2) 0.013(2) 0.011(2) 0.021(2)
C(14) 8f 0.3885(1) 0.6711(4) 0.1264(2) 0.089(3) 0.084(2) 0.052(2) -0.014(2) 0.019(2) 0.005(2)
C(20) 8f 0.23229(9) 0.6707(4) 0.1187(2) 0.060(2) 0.072(2) 0.075(2) 0.006(2) -0.013(2) -0.004(2)
O(4) 8f 0.20649(8) 0.6824(3) 0.0609(1) 0.098(2) 0.117(2) 0.096(2) -0.001(2) -0.038(2) 0.005(2)
C(5) 8f 0.33880(9) 0.6141(4) 0.5121(2) 0.065(2) 0.086(2) 0.043(2) -0.002(2) 0.003(2) -0.004(2)
C(23) 8f 0.1759(1) 0.5751(6) 0.0505(2) 0.091(3) 0.160(4) 0.129(4) -0.011(3) -0.049(3) -0.033(3)

Ta ble 3. Atomic co or di nates and dis place ment pa ram e ters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

H(23A) 8f 0.1613 0.5895 0.0066 0.204
H(23B) 8f 0.1606 0.5938 0.0829 0.204
H(23C) 8f 0.1853 0.4701 0.0550 0.204
H(27A) 8f 0.4153 0.0715 0.5132 0.153
H(27B) 8f 0.4321 0.0038 0.4543 0.153
H(27C) 8f 0.4156 0.1735 0.4497 0.153
H(10A) 8f 0.4032(7) 0.741(2) 0.364(1) 0.042(6)
H(25A) 8f 0.3296(7) 0.366(3) 0.232(1) 0.054(7)
H(3) 8f 0.3922(7) 0.856(3) 0.601(1) 0.049(8)

Ta ble 2. Atomic co or di nates and dis place ment pa ra m e ters (in Å2).

Atom Site x y z Uiso

H(7A) 8f 0.4271(8) 0.723(3) 0.533(1) 0.057(8)
H(25B) 8f 0.3398(8) 0.351(3) 0.311(2) 0.07(1)
H(2) 8f 0.3397(8) 0.908(4) 0.642(2) 0.08(1)
H(26A) 8f 0.3744(7) 0.174(3) 0.262(1) 0.053(7)
H(9A) 8f 0.4655(8) 0.647(3) 0.458(1) 0.061(8)
H(1A) 8f 0.4316(6) 0.510(3) 0.354(1) 0.029(7)
H(9B) 8f 0.4608(8) 0.470(4) 0.452(1) 0.065(8)
H(8A) 8f 0.3932(8) 0.515(3) 0.441(1) 0.067(9)
H(5) 8f 0.3393(8) 0.542(3) 0.483(2) 0.064(9)
H(1) 8f 0.4274(8) 0.254(3) 0.323(1) 0.06(1)
H(10B) 8f 0.4412(7) 0.805(3) 0.348(1) 0.056(7)
H(6A) 8f 0.2850(8) 0.578(3) 0.522(1) 0.070(9)
H(12) 8f 0.4525(8) 0.847(3) 0.239(1) 0.062(8)
H(15) 8f 0.3501(7) 0.539(3) 0.154(1) 0.046(7)
H(26B) 8f 0.3914(7) 0.310(3) 0.226(1) 0.057(8)
H(13) 8f 0.4315(9) 0.816(4) 0.124(2) 0.09(1)
H(14) 8f 0.3807(8) 0.654(3) 0.079(2) 0.08(1)
H(22) 8f 0.2567(8) 0.501(4) 0.260(2) 0.07(1)
H(18) 8f 0.3092(9) 0.836(3) 0.186(2) 0.075(9)
H(21) 8f 0.2099(9) 0.493(4) 0.166(1) 0.078(9)
H(19) 8f 0.262(1) 0.850(5) 0.093(2) 0.11(1)
H(24A) 8f 0.4923(7) 0.466(4) 0.366(1) 0.061(8)
H(24B) 8f 0.4956(9) 0.648(4) 0.360(2) 0.076(9)
H(24C) 8f 0.476(1) 0.545(4) 0.297(2) 0.10(1)
H(6) 8f 0.5342(9) 0.148(4) 0.288(2) 0.08(1)
H(7) 8f 0.510(1) -0.077(4) 0.420(2) 0.10(1)
H(8) 8f 0.483(2) 0.168(7) 0.459(3) 0.21(2)

Ta ble 2. Con tin ued.

Atom Site x y z Uiso
Crystal: colorless block, 

size 0.25 ´ 0.32 ´ 0.40 mm
Wavelength: Mo Ka radiation (0.71073 Å)
m: 2.8 cm-1

Diffractometer, scan mode: Bruker Nonius KappaCCD, j/w
2qmax: 55.26°
N(hkl)measured, N(hkl)unique:  28250, 6907
Criterion for Iobs, N(hkl)gt: Iobs > 2 s(Iobs), 3760
N(param)refined: 492
Programs: EVAL-14 [5], SHELXS-97, SHELXL-97

[6], OLEX2 [7]

Table 1. Data collection and handling.
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C(19) 8f 0.2619(1) 0.7745(4) 0.1246(2) 0.080(3) 0.078(2) 0.092(3) -0.005(2) -0.006(2) 0.032(2)
C(13) 8f 0.4186(1) 0.7634(4) 0.1524(2) 0.086(3) 0.088(2) 0.083(3) -0.028(2) 0.034(2) 0.017(2)
O(9) 8f 0.46420(7) 0.1555(3) 0.5084(1) 0.081(2) 0.094(2) 0.057(1) 0.005(1) 0.017(1) 0.007(1)
C(27) 8f 0.4290(1) 0.0964(5) 0.4791(2) 0.110(3) 0.123(3) 0.075(3) -0.027(3) 0.026(2) 0.012(2)

Ta ble 3. Con tin ued.

Atom Site x y z U11 U22 U33 U12 U13 U23


