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Abstract

The crystal structure of 1-ethyl-14-dihydro-7-methyl-1,8-naphthyridin-4-one-3-carboxylic acid [Nalidixic
Acid] has been determined from single crystal x-ray diffraction study ; Ci2HpNeOs, monoclinic, P2/c, a=
89102 A, b=13145(3) A, c=9370()A, B=10006(2)° , V=1080.6A3, T=293K, Z=4, Cuka(A=15418A).
The molecular structure was solved by direct method and refined by full-matrix least squares to a final R=
0065 for 1565 unique observed [ Fo>4o (Fo)] reflecions and 166 parameters. The conformation of the
molecile is stabilized by an intramolecular O(17)-H(17)---0(14) hydrogen bond [ 2525(2) A, 144.3(10)° ]
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1-Ethyl-14-dihydro-7-methyl-1,8-naphthyridin-4~
one-3-carboxylic acid [ CiHiNOs, ; ©13F Nalidixic
Acid] £ naphthyridine®] 89l CoHs, 129 COOH, 13
0O, 39l CHz 7|7} A|3k=]o] = ACE(Scheme ) ¥
1}%} 23223, mp 229-230C, ¥: 14g/cm’o] ™,
nalidixic acid2 %#4 kM Nalidixic Acide] 2
A3z tg ®iuE 1976 Achari and Neidle©)
Weissenberg carmera 9} densitometer® AHEslY &
A 797709 £ 34 datacl 93] R=00968% H
g} glen}) B A4 Rigaku ARC-5% AH-
3l ARG 15665719 314 datad o] 83t R=0065
A =R SfHE o] F2E ThA R

(Scheme 1)
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2 Ao AHEe Al8+ ethanol/water2 833}

Aega, AR Z7)= 023 x 023 x 026mme]t}.
07 <0< 609 Atolel B9 FAukS =A3)
o a=8910Q2)A, b=13145(3)A, c=93703)A, a=7

0, B=100062)° °x, V=10806A"2 ZAAA=
monoclinic)& &okth AT T=203Ko|H o
T BR4E Z=4 o|t}. -10<h<Y, 0<k<15, -10<I
<10/tele] 328709} B-HolElE s om, 59

Table 1. Crystal data and structure refinement for nalidixic acid.

Present study
Chetical formula CrHiNeOs
Molecular weight 232.239g/mol
Temperature 293K
Wave length 15418A
Crystal system Monoclinic
Space group P2/
Diffractormeter RigakuAFC-5

a=8910)A a =%
Unit cell dimension
c¢=93703 A v =9

Unit cell volume 108064

VA 4

Density{calculated) 1428g/cm’

Absorption coefficient 825cm’*

F(O00) 483

Crystal size 023 x 023 x 0.26mm

Theta range for data

collection 15 to 65 deg.

ledex ranges -10=<h=90<k<15,
-10<1<10

Reflection collected 3258

Independent reflections 1556
Full-matrixleast-squares

Refinement method on F°

Data/restraints/parementer 1692/0/166

Goodness-of fit on F2 1158

Final R indices[FO>4 o (f0)]
R indices(all data)
Largest diff. peak and hole

Ri=006550, wR;=0.1445
Ri=0.0887, wRx=0.1397
0151 and -015%. A7

b=13145(3)A £ =10006(2)°

Achari & Neidle(1976)

Weissenberg camera
a=8913Q)A a=%"
b=131334)A B =99.75(4)
c¢=9371(3)A 7 =9

5g/ent’

R=0.0968
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sAvErE 15667)0] 1, AHg-g X-ray
diffractometer'= Rigaku AFC-5, 214 graphite® ©
A3 CuKa (4 =154184)°13 w/20 2 scandt$ich.
2% 34 doJel= Lorentz-polarization factors
BASG o FrRAL A gurh SA4E A
o[el=NE AEAMAE FARIY (W0l1=2n), (OkOk=
2n), (0L1=2n)¢u} 3d@o] doJuUA] & A=
BE] F7hEo] centrosymmetry$] P2/cyg gk
AR 725 MULTANSY S AHS3 QY oR WHo
o, SHELXL93"& AME3led full-matrix least-square

B}tﬂ Z—]U]:@}O], I;]— ]*}]:i%_x} 177H1_. H]CH}/H
LR FAaAA 1271E TEA LRIAE AR
}ME]'.

AdaALe: So(R-R)E A2s508 o
=1/ o*(E)+0.0827xP/+031 x P, P=[ Max(FRy) +
2 x Ffl /3013, 859 & 166700]th HF A
AR [Fo>do (Fo)lgl 1566719 59 3™ djoetel] of
3] R=0065, wR= 0.1520)t}. A&el tfgt Algla}
Table 2. Fractional atomic coordinates and equivalent

isotropic  displacement  parameters (A for

non-hydrogen atoms of nalidixic acid. Uleq) is
defined as one third of the trace of the

orthogonalized Ui} tensor. The esd's are in

parentheses

Uea= 3 Z ZUuai a aiay

Atom X y z Ueq

N 03572 008791 0742020  0.0347(4)
C2) 011272 0110602 062873  0.0627(6)
CE 0282 01230(1) 076602 003795
C@)  02110(2) 016%(2) 08832  0.0467(5)
CH 0372 017912) 0998720 004325
C)  0473%(2)  01444(1) 098652  0.03%6(4)
C(7 04892 O 0997(1)  0846(2)  0.0306(4)
N®  06315(2) 0628(1)  08%9(2)  0.0327(4)
CO 06092 0.0108(2) 06994(2)  0.0391(5)
C(10)  06690(2) 00848(2) 05798(2) 0047265
Ca1) 07mI82)  00/BA()  09417(2)  0.03374)
C2) 07412) 01208(1) 10722020  0.0340(4)
C(13)  06021(2) 01x48(1) 1103720  0.0332(4)
O(14)  05874(2)  01920(1) 122471 00M47(4)
O(15)  08878(2)  01304(2) 1179320  0.0407(5)
o18)  1.01072)  0102(1) L1592  00687(5)
0(17) 08718(2)  01737(1)  L3033(1)  0.0647(5)
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Table 3. Fractional atomic coordinates for hydrogen
atoms of nalidixic acid The esd’s are in
parentheses.

Atom X y z
H(2)a 0.1516(2) 0.0775(2) 05615(3)
H@)b 0.0734(2) 0.1763(2) 0.5968(3)
HQ) 0.0327(2) 0.0702(2) 0.6561(3)
H4) 0.1142(2) 0.1933(2) 0.8901(2)
HG) 0.3103(2) 0.2086(2) 1.0845(2)
H(9a 0.5641(2) -0.0333(2) 0.6682(2)
H(Ob 0.7415(2) -00315(2) 04941(2)
H(10)a 06773(2) 0.0480(2) 0.6094(2)
H(10)b 0.7520(2) 0.1277(2) 0.5697(2)
H(10)c 05746(2) 0.1258(2) 0.7178(2)
H(1D 0.8459(2) 0.0618(1) 0.9258(2)
HA7) 0.7823(2) 0.1706(1) 1.3138(1)

Acharish Neidle(1976)¢] dlo]e'E w]w3}e] Table 1
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Fig. 1. A view nalidixic acid of showing the atomic numbering and 50% themal elipsoids. The hydrogen bonding

is indicated by a thin line.
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Fig. 2. A stereoscopic view of the packing for
nalidixic acid. The b-axis is vertical and the
a-axis horizontal.
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Table 4. Bond lengths (A) and angles(" )for Table 5. Distances (in A) of atoms from the lest

non-gydrogen atoms of nalidixic acid The esd’s squares planes for various parts of the molecule.
are in parenthese. Atoms marked with an asterisk have been included
Achari & in the calculation of the plane,
This study  Neidle(1976) Atom  D(A) D(A)

ND €O LB 13259 (Ring A) (Ring B) (Ring C)
N C 134002 1.353(8) N1 0007« ~0.007* -0.046 012%
CEZ; - ES; 1-49923; 1-522211; 2 0,082+ 0.009 -0.142 0316
c@3 -C(4 13093 1406(11
4 €6 1360) 1.361(10) 3 003« 0001 0089 0230
G ~Cle) 1400 1418(10) A 0033« 0006+  -008 0.1
ce) 7D 14000 14079) 5 -0015%  -0.007+ -0,033 0174
CEG% —C((l.’;) 1.44922; 1.44529; 6 -0,080% 0000% 0006+ 0.0
7 NG 13002 13879
N® 0O 14872 L478(10) 7 004« 0005« 0018 0066
N®) o1 13370 1316(9) N8 -0.041% 0.002 0021x 0036
cgg)) —cgog 1.50523; 1.490211; 9 005+ -005% 0,069 0115
c1)  -C12) 1300 13%4(11 B
C12) a3 1480 1435(10) Clo 1271 1290 L7 1235
c1?) €05 14810 1.461(9) Cll 0012« 0064 0000« -0049
Cc13) ~0(14) 1.262(2) 1.261(8) Cl12 0.009+ 009  0-0.023+ ~0.001*
C(15) -0(16)  12063) 1.230(10) Cl3 -0.051* 0,017 0.025% 0.016*

c®  NO 0w 1750 1171(6) Cl5 0050« 0178 008  -0013«

N(l; €@ O 116.821; 116.4(;; 016 0,092+ 0239 0086 -0.037

ND €O -9 126Q 1232 » ¥

cO €@ - 1206(1) 1203(7) gg 0047 0.8 04 850;(7)

c® -9 B 11930 1194(7) :

c@) €6 -C) 119601 1194(7)

B € - 167 1161(6) " N ,

C(S; e -C1d 1200 121.9(6; 7 HEREL, KB, THREE, B S TRHEAR,

cn  Ce  -cay 1212 12266 g

ND G 06 12420) 1245(6) (Fa#a4ME, Japan, (1989), 9L

ND  -C) -N® 1621 1166(6)

ce <O -N® 1960 11895)

cn N® €O 12081 120765)

C)  N®  -Ca) 119401 119.7(6)

CcO -N® -Cca) 11981 1196(6)

N® -CO  -C10 11240 1127(6)

N®  -Cl) 12 12410 153(7)

cay  -C1»  -Cca®  12000) 1188(8)

cay  -Cca2  Cas  1184Q) 1202(6)

C1d -1 €15 12160 1210(6)

ce -1y -c12 11550 1152(6)

e €1 -Ccad 121601 1219(6)

C12 -C1d -C1 1290 1229(6)

Cc1 €15 -C1)  1891) 1240(7)

C12 -1y -1 1491 116.7(7)

016 -C15 -cun  12121) 1193(6)

Programs for the Automatic Solution of Crystal
Structures from X-ray Diffraction Data, 1987.

6. Sheldrick, GM.,, SHELXI.93, Program for Crystal
Structure  Determination, Univ. of Cambridge,
England, 1993.,
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