
S. OZBEY, E. KENDi, S. iDE AND T. C. W. MAK 707 

Acta Cryst. (1995). C51, 707-709 

2-Methyl-2-(2-methylphenylazo)- 
1,3-indandione 

SOHEYLA (~ZBEY, ENGiN KENDi AND SEMRA IDE 

Department of Physics Engineering, 
Faculty of Engineering, Hacettepe University, 
06532 Beytepe, Ankara, Turkey 

THOMAS C. W. MAK 

Department of Chemistry, The Chinese University of 
Hong Kong, Shatin, New Territories, Hong Kong 

(Received 15 November 1993; accepted 25 July 1994) 

Abstract 
In the title compound, C17HI4N202, the 2-methyl-l,3- 
dioxoindan-2-yl and 2-methylphenyl groups are trans 
with respect to each other. The phenyl ring and the azo 
group are not coplanar and have a dihedral angle of 
15.4 (2) ° between their respective planes. Both benzene 
ring planes are almost planar within experimental error 
and the five-membered ring adopts an envelope confor- 
mation. 

Comment 
The study reported here is part of a project aimed at 
providing a better understanding of the stereochemistry 
of azo compounds. Azo compounds are used widely 
in the textile industry as synthetic colouring matters 
(Venkataraman, 1952). The structure determination of 
the title compound, (I), was undertaken in order to 
establish the configuration of the azo group and to 
compare the values obtained with reported structural 
results. 

o 

o 
(I) 

Previous studies involving 2-phenylazo-l,3-indan- 
dione and two compounds of the 2-methyl-2-(4- 
substituted phenylazo)-l,3-indandione series have al- 
ready been reported Ode, Kendi, 0zbey & Ertan, 1994; 
0zbey, Kendi, Hocao(glu, Uyar & Mak, 1993; 0zbey, 
Kendi, Hocao~lu, Uyar, Mak & Cascarano, 1994). 
The coupling reactions of aromatic diazonium salts 
with active methinyl compounds are known as Japp- 
Klingemann reactions and the products are aliphatic 
carbon-arylazo compounds (Phillips, 1959). 2-Methyl- 

2-(2-substituted phenylazo)-l,3-indandiones were ob- 
tained by the standard procedure of diazotization of 
the corresponding substituted anilines and subsequent 
coupling with 2-methyl-l,3-indandione. 2-Methyl-l,3- 
indandione was prepared as described in the litera- 
ture (Wislicenus & K6tzle, 1889). Recrystallization from 
ethanol gave yellow plate crystals (90-95% yield). The 
compound was characterized by UV, IR and NMR spec- 
troscopic methods. 

We report here the structure of 2-methyl-2-(2- 
methylphenylazo)-l,3-indandione (I). In the mol- 
ecule, the 2-methyl-l,3-dioxoindan-2-yl and 2-methyl- 
phenyl groups are trans with respect to each 
other, as found in analogous compounds, e..~. in 
2-(4-chlorophenylazo)-2-methyl- 1,3-indandione (Ozbey 
et al., 1993) and 2-methyl-2-(4-nitrophenylazo)-l,3- 
indandione (IDzbey et al., 1994). However, 2-phenylazo- 
1,3-indandione and its hydrazone form have been found 
to have a planar conformation in the solid state Ode et 
al., 1994). Bond lengths and angles of the title molecule 
agree with the mean values reported for these analogous 
compounds. 

c a  c 

Fig. 1. An ORTEPII (Johnson, 1976) view of the molecule showing 
the numbering scheme. Non-H atoms are shown with displacement 
ellipsoids drawn at the 50% probability level. H atoms are drawn 
with arbitrarily small displacement parameters. 

In the phenylazo group the benzene ring plane and the 
azo group are not coplanar and have a dihedral angle 
of 15.4 (2) ° between the two planes. The angles N 2 m  
N1---CI' and N1--N2---C2 are 114.2 (4) and 113.9 (4) °, 
respectively; the torsion angle N2mN1---CI ' - -C2 '  is 
164.4 (4) ° [in 2-phenylazo-l,3-indandione the values of 
these angles are 120.1 (2), 118.0 (2) and - 177.3 (2) °, 
respectively]. The N-~--N bond length is 1.221 (4)/~, in 
accordance with the expected value for aromatic azo 
compounds. The benzene ring planes in the phenylazo 
and indandione groups are essentially planar. 

The five-membered ring of the indandione moi- 
ety has an envelope conformation with the C2 atom 
'out-of-plane'. The angle between the least-squares 
plane through the atoms C3, C4, C9 and C1 and 
the least-squares plane through C3, C2 and C1 is 
13.2 (3) ° [13.9 (4) ° in 2-(4-chlorophenylazo)-2-methyl- 
1,3-indandione (Ozbey et al., 1993)]. 
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Fig. 2. A stereoscopic packing diagram (PLUTO; Motherwell & Clegg, 
1978) of  the molecule viewed along the b axis. 

Experimental 

The  c o m p o u n d  was  prepared  accord ing  to the p rocedure  
descr ibed  by  Phil l ips  (1959).  

Crystal data 

C17H14N202 
Mr = 278.3 
Monoc l i n i c  
P21/a 
a = 8.205 ( 2 ) / ~  
b = 14.321 ( 5 ) / ~  
c = 12.838 ( 4 ) / ~  
/3 = 107.73 (2) ° 
V = 1436.9 (8) /~3 
Z = 4  
Dx = 1.287 M g  m -3  

M o  K s  rad ia t ion  
A = 0 . 7 1 0 7 3 / ~  
Cel l  parameters  f rom 15 

ref lect ions  
0 = 6 - 2 0  ° 
# = 0.08 m m - 1  
T = 293 K 
Plate  
0.44 x 0.44 x 0.22 m m  
Yel low 

1079 obse rved  ref lect ions  
[F > 4tr(F)]  

0m~x = 22.5 ° 
h = 0---~ 8 
k = 0 ---~ 15 
l = - 1 3  ---* 13 
2 s tandard  ref lect ions  

f requency :  125 min  
in tens i ty  decay:  0 .5% 

Data collection 
Nicole t  R3m/V di f f rac tom-  

eter  
w - 2 0  scans  
Absorp t ion  correct ion:  

empi r ica l  

Tmin = 0.959,  Tmax = 
0.986 

1174 m e a s u r e d  ref lec t ions  
1174 independen t  ref lec t ions  

Refinement 

R e f i n e m e n t  on  F 
R = 0 .0529 
wR = 0.0565 
991 ref lect ions  
232 parameters  
On ly  coord ina tes  o f  H a toms  

ref ined 

w = 2.7065/[ t r2(F)  
+ 0 .000846F  2] 

(A/or)max = 0.186 
Apmax = 0.16 e / ~ - 3  
Apmin = - 0 . 2 1  e / ~ - 3  
A t o m i c  scat ter ing factors  

f r o m  International Tables 
for X-ray Crystallography 
(1974,  Vol. IV) 

CI 0.1308 (6) 0.2032 (3) 0.4055 (4) 
C2 0.0615 (5) 0.1186 (3) 0.3303 (3) 
C3 0.1350 (6) 0.0364 (3) 0.4065 (4) 
C4 0.2679 (6) 0.0724 (3) 0.5040 (4) 
C9 0.2634 (6) 0.1700 (3) 0.5035 (4) 
C 1 , 0.1708 (6) 0.1307 (3) 0.0792 (4) 
C2 t 0.0745 (7) 0.1251 (3) -0.0296 (4) 
C5 0.3879 (7) 0.0254 (4) 0.5889 (4) 
C6 0.5001 (7) 0.0757 (4) 0.6697 (5) 
C7 0.4913 (7) 0.1728 (4) 0.6695 (5) 
C8 0.3734 (7) 0.2206 (3) 0.5874 (5) 
CI0 -0.1301 (6) 0.1179 (4) 0.2813 (5) 
CII -0.1170 (10) 0.1239 (4) -0.0637 (6) 
C31 0.1678 (13) 0.1172 (4) -0.1072 (5) 
C41 0.3421 (13) 0.1166 (5) -0.0737 (6) 
C5' 0.4344 (9) 0.1255 (4) 0.0355 (5) 
CC 0.3502 (7) 0.1321 (3) 0.1100 (4) 

0.056 (3) 
0.055 (2) 
O.O59 (3) 
0.051 (3) 
0.054 (3) 
0.058 (2) 
0.078 (2) 
0.063 (3) 
0.073 (3) 
0.076 (3) 
0.065 (3) 
0.075 (2) 
0.113 (3) 
0.104 (4) 
0.107 (4) 
0.092 (3) 
0.067 (2) 

Table 2. Selected geometric parameters (/~, o) 
02--c1 1.212 (5) c5---c6 1.364 (7) 
01---c3 1.205 (5) c6----c7 1.392 (8) 
N2--NI 1.221 (4) C7---C8 1.376 (7) 
N2---C2 1.493 (6) C9----C8 1.381 (7) 
N l---C1 ~ 1.436 (7) C1'----C6 ~ 1.403 (7) 
C1---C2 1.546 (6) C2~---C11 1.497 (10) 
C1----C9 1.469 (6) C2t----C3 t 1.434 (12) 
C2---C3 1.532 (6) C9---C8 1.381 (7) 
C2---C10 1.505 (6) C3'----C4 ~ 1.362 (14) 
C3---C4 1.479 (6) C4'----C5 ~ 1.382 (9) 
C4----C9 1.398 (6) C5'----C6' 1.343 (10) 
C4---C5 1.400 (6) C1 '---C2 ~ 1.382 (6) 

N 1--N2----C2 113.9 (3) C4----C5----C6 119.4 (5) 
N2--N1---CI ~ 114.2 (4) C3----C4----C5 130.8 (4) 
O2----C 1---C9 127.6 (4) C3---C4----C9 109.4 (4) 
O2---C1----C2 123.9 (4) C9---C4----C5 119.7 (4) 
C2---C1---C9 108.5 (4) C1--C9---~4 109.8 (4) 
N2--C2---C1 105.4 (3) C4----Lx)----C8 120.7 (5) 
C 1-----C2----C 10 113.9 (4) c1--C9---C8 129.5 (4) 
C1---C2---C3 101.8 (4) N 1---C1'----C6' 123.3 (4) 
N2---C2---C10 115.8 (4) N 1----C1'----C2' 115.8 (5) 
N2---C2---C3 103.6 (4) C2'---C1'--426' 120.9 (5) 
C3---C2---C10 114.8 (4) C1'----C2'---C3' 116.4 (6) 
O1---C3----C2 124.9 (4) CI'---C2'---C11 121.5 (6) 
C2----C3----C4 108.5 (4) C11----C2'--C3' 122.1 (5) 
O1---C3---C4 126.6 (6) C3'----424'------C5' 121.2 (9) 
C5----C6----C7 120.2 (6) C4'----C5'---C6' 119.2 (7) 
C6---C7---C8 121.5 (5) C1~--C6~---C5 ~ 121.4 (5) 
C9----C8----C7 118.4 (5) C2'---C3~---C4 ~ 120.8 (6) 

C2--N2--N1---CI' - 179.4 (4) C2---C1----C9----C4 -7.9 (5) 
N2--NI---CI'---C2' - 14.5 (6) C1---C9--C4--C3 -0.9 (5) 
N2--N 1----C1'---C2' 164.4 (4) C9---C4--C3--C2 9.5 (5) 
N1--N2----C2----CI --113.7 (4) C4-----C3----C2----CI -13.3 (5) 
N1--N2---C2---C3 139.7 (4) N1--N2----C2---C10 13.2 (5) 
C3---C2---C1--C9 12.8 (5) C6~---C1~---C2~---C11 -179.8 (5) 

Data  col lec t ion ,  cell  r e f inement  and  data  reduct ion:  Nico le t  
R3m/V sof tware .  P rog ram used  to solve structure:  SHELXS86 
(Sheldr ick  1990). P rog ram used to refine structure:  SHELX76 
(Sheldr ick,  1976). Sof tware  used  to prepare  mater ia l  for  
publ icat ion:  PARST (Nardel l i ,  1983). Molecu la r  graphics:  
ORTEPII ( Johnson,  1976); PLUTO (Mothe rwe l l  & Clegg ,  

1978). 

Table 1. Fractional atomic coordinates and equivalent 
isotropic displacement parameters ( ]~ 2) 

. .  * * . Ueq = (1/3)2i~jUqa i a) a,.aj. 

x y z Ueq 
02 0.0821 (4) 0.2828 (2) 0.3834 (3) 0.074 (2) 
O1 0.0899 (5) -0.0437 (2) 0.3887 (3) 0.086 (2) 
N2 0.1614 (4) 0.1170 (3) 0.2506 (3) 0.060 (1) 
N1 0.0758 (4) 0.1331 (2) 0.1564 (3) 0.060 (2) 

The authors thank Dr N. Ertan for supplying the 
crystals. 

Lists of structure factors, anisotropic displacement parameters, H- 
atom coordinates and bond distances and angles involving H atoms 
have been deposited with the IUCr (Reference: HR1008). Copies may 
be obtained through The Managing Editor, International Union of  
Crystallography, 5 Abbey Square, Chester CHI 2HU, England. 
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824-827]. The present low-temperature results are in 
close agreement with the previous results, the few mi- 
nor differences being attributable to crystal-packing dif- 
ferences around the ester and hydroxyl groups. 

Comment 
The two extracts, 7-hydroxy-5-methoxy-6-methylphthal- 
ide, (I), and 4-methoxycarbonyl-fl-orcinol, (If), from a 
flax plant, were obtained as part of a concerted study 
to identify the active ingredients used for curing vari- 
ous ills by New Zealand's Maori people. Neither could 
be identified uniquely by the usual spectroscopic meth- 
ods [details of their antifungal properties are reported 
elsewhere (Harvey & Waring, 1987)]. 

C H 3 0 / . ~ ~  O C H 3 ~ O H  

CH3" T N~O CH3~'O'Y Y "CH3 
OH 0 OH 
(I) (II) 

The structure of (I) (Fig. 1) consists of four indepen- 
dent hydrogen-bonded molecules (H. . .O 2.02-2.29/~; 
Table 3). Each of the molecules also has a longer intra- 
molecular hydrogen bond (H. • .O 2.30-2.69,~,). 
Comparison of the four molecules confirms the definite 
planarity of the five- and six-membered rings; the inter- 
planar angles are in the range 1.8-2.0 °, except for that of 
molecule 2, which has a significantly weaker intramolec- 
ular hydrogen bond of distorted geometry resulting in 
the two fused rings being coplanar. 

Small but significant deviations from the phthalide 
ring planes are observed for the carboxyl O [O(nl)] 
and methyl C atoms [C(nl0) and C(n9), where n is the 
number of the molecule]. Ranges of equivalent bond 

Abstract 
7 - H y d r o x y - 5 - m e t h o x y - 6 - m e t h y l p h t h a l i d e ,  C10H1004,  
and the/3-orcinol compound methyl 2,4-dihydroxy-3,6- 
dimethylbenzoate, CIOH1204, were obtained from 
the hexane extracts of air-dried powdered roots of 
Phormium cookianum Le Jolis by column chromatog- 
raphy and repeated recrystallization from hexane/ether 
solution [Harvey & Waring (1987). J. Nat. Prod. 50, 
767-776]. X-ray analysis at low temperature (133 K) 
showed that crystals of the phthalide contain four in- 
dependent hydrogen-bonded molecules, each of which 
has one intramolecular hydrogen bond. The five- and 
six-membered fused rings are planar with an average 
interplanar angle of 1.9 ° for three of the molecules, the 
rings being coplanar in the fourth, which has a weaker 
intramolecular hydrogen bond. The structure of methyl 
2,4-dihydroxy-3,6-dimethylbenzoate at room tempera- 
ture has been reported previously [Brehm, Stoeckli- 
Evans, Tabacchi & B0rgi (1983). Helv. Chim. Acta, 66, 
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Fig. 1. View of the independent molecule in compound (I) (SHELXTL; 
Sheldrick, 1990). Atom labels in Tables 1 and 2 are based on those 
shown with a molecule number prefixed, e.g. C(21) is atom C(I) 
in molecule 2. 
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