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Abstract 
Despite extensive substitution, the dimensions of the pla- 
nar phenazine rings remain very close to those of the un- 
substituted molecule [Wo~xtiak, Kariuki & Jones (1991). 
Acta Cryst. C47, 1113-1114]. Typically, the molecules 
form stacks in which fluorinated rings overlap methylated 
tings of adjacent molecules. 

Comment 
The structure determination was undertaken to establish 
beyond doubt the identity of unexpected products en- 
countered during an extension (Banks & Madany, 1993) 
of studies on the trapping of thermally generated per- 
fluoroaryl nitrenes with 1,3,5-trimethylbenzene (Banks & 
Madany, 1985) and aniline (Banks & Prakash, 1974). For- 
mation of the azo compound (1) can be ascribed to trap- 
ping of the incipient singlet nitrene 4-CF3C6F4N by the 
electron-rich 2,4,6-trimethylaniline (Banks & Prakash, 
1974). The dibenzo[ 1,2]diazepine (2) is known to be pro- 
duced via the thermal intramolecular dehydrofluorination 
of (1) (Alty, Banks, Fishwick, Pritchard & Thompson, 
1984). However, just how the phenazine (3) arises is not 

F 
F~,~CF3 F 

Me ~ M e a l  3 ~ N-'N F 

Me v Me F Me 

(1) (2) 

Me F 

Me v "N" T "F 
I -  

(3) 

clear. Thermal oxidative cyclization of non-fluorinated 
azobenzenes to phenazines in the presence of ferrous oxa- 
late has been reported (Abramovitch & Davis, 1968), but 
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the mechanism proposed is not helpful to the understand- 
ing of how the fluorinated phenazine (3) arises. Further 
work will be needed to resolve this matter. 

LS. Molecu la r  graphics:  TEXSAN, ORTEPII (Johnson,  1976). 
Sof tware  used  to prepare  material  for  publ icat ion:  TEXSANFIN- 
ISH. 

<30--- (~ NaO 

)F a ~ > ~ ; -  11,  ~ 

E~ , CII VII:. 

Fig. 1. The title molecule, including atomic numbering scheme, drawn 
using ORTEPII (Johnson, 1976). 

Experimental 
Crystal data 

C15HsF6N2 Dx = 1.664 Mg m -3 
Mr -- 330.23 M o  Ka radiat ion 

Monoc l in ic  A --- 0 .71069 
C2/c Cell parameters  f rom 25 

reflections 
a --- 26.705 (4) ,4, 0 -- 8 . 67 -12 .92  ° 
b = 7.271 (1) ,/~ # --- 0 .1522 m m  -~ 
c --- 15.403 (4) .~ T--  296 K 
/3 -- 118.19 (2) ° Plate 
V-- 2636 (1) ,~3 0.40 x 0.20 x 0.05 m m  
Z--- 8 Colour less  

Data collection 
E n r a f - N o n i u s  C A D - 4  

di f f rac tometer  
w/20 scans 
Absorp t ion  correct ion:  

not  appl ied  
2570 measu red  reflections 
2524 independen t  reflections 
838 observed  reflections 

[I > 2~r(/)] 

Refinement 

Ref inement  on  F 
Final R = 0.067 
wR = 0.061 
S = 2.483 
838 reflections 
208 parameters  
H-a tom parameters  not re- 

fined 
Weight ing s cheme  based on 

measu red  e.s.d. 's  

Rint -- 0.059 
0max = 25.0 ° 
h - - 0 ~ 3 1  
k - - 0 ~ 8  
l - - - 1 6 - - ~  16 
3 s tandard reflections 

mon i to red  every 150 
reflections 

intensity variation: none  

(A/cr)m~x = 0.0034 
Apmax = 0.31 e A -3 

Apmin = -0 .30  e A -3 
Ext inct ion correction: not  

appl ied 
Atomic  scat tering factors 

f rom International Tables 
for X-ray Crystallography 
(1974, Vol. IV) 

Data collection: MSC/AFC Diffractometer Control Software 
(Molecular  Structure Corporat ion,  1988). Cell ref inement :  
MSC/AFC Diffractometer Control Software. Data reduc-  
tion: TEXSAN PROCESS (Molecular  Structure Corpora t ion ,  
1985). Program(s)  used to solve structure: TEXSAN, MITHRIL 
(Gi lmore,  1984). Program(s)  used to refine structure: TEXSAN 

T a b l e  1. Fractional atomic coordinates and equivalent 
isotropic thermal parameters (tk 2) 

l . . . .  * * . . Ueq = ~ E,EjVva i aj a,.aj. 

x y z Ueq 
Cl 0.6485 (4) 0.594 (1) 0.7178 (7) 0.0464 
c2 0.6927 (4) 0.562 (1) 0.7013 (7) 0.0457 
c3 0.6902 (4) 0.576 (1) 0.6082 (7) 0.0390 
c4 0.6391 (4) 0.621 (1) 0.5320 (7) 0.0419 
C4a 0.5906 (4) 0.661 (1) 0.5436 (7) 0.0381 
N5 0.5420 (3) 0.7108 (9) 0.4635 (5) 0.0363 
C5a 0.4978 (4) 0.750 (1) 0.4791 (6) 0.0308 
C6 0.4453 (4) 0.808 (1) 0.3984 (6) 0.0395 
C7 0.4018 (4) 0.852 (1) 0.4174 (7) 0.0422 
C8 0.4056 (4) 0.840 (1) 0.5129 (7) 0.0428 
C9 0.4552 (4) 0.781 (1) 0.5901 (7) 0.0446 
C9a 0.5024 (4) 0.736 (1) 0.5757 (7) 0.0387 
NI0 0.5518 (3) 0.685 (1) 0.6557 (5) 0.0409 
C10a 0.5948 (4) 0.650 (1) 0.6376 (6) 0.0360 
C 11 0.7422 (4) 0.537 (2) 0.5989 (8) 0.0555 
C12 0.4400 (3) 0.816 (1) 0.2978 (6) 0.0507 
C13 0.3554 (4) 0.893 (1) 0.5261 (7) 0.0583 
F1 0.6528 (2) 0.5813 (8) 0.8075 (3) 0,0628 
F2 0.7428 (2) 0.5167 (8) 0.7792 (4) 0.0635 
F4 0.6324 (2) 0.6344 (8) 0.4403 (4) 0.0578 
FI 1A 0.7351 (2) 0.5416 (10) 0.5095 (4) 0.0928 
F11B 0.7643 (3) 0.375 (1) 0.6354 (5) 0.0999 
F11C 0.7832 (2) 0.6596 (9) 0.6508 (5) 0.0918 

T a b l e  2. Geometric parameters (,4,, o) 

C1--C2 1.34 (1) C5a--C6 1.43 (1) 
CI--C10a 1.44 (1) C5a--C9a 1.44 (1) 
C2--C3 1.41 (1) C6--C7 1.36 (1) 
C3--C4 1.35 (1) C7--C8 1.43 (1) 
C4--C4a 1.42 (1) C8--C9 1.36 (1) 
C4a--N5 1.35 (1) C9--C9a 1.42 (1) 
C4a--C 10a 1.40 (1) C9a--Nl0 1.36 (1) 
N5--C5a 1.341 (9) N10--C10a 1.328 (9) 

C2--C1--C10a 119.8 (9) C5a--C6--C7 117.9 (8) 
C1--C2--C3 124 (1) C6--C7--C8 123.6 (8) 
C2--C3--C4 116 (1) C7--C8--C9 119.0 (9) 
C3--C4--C4a 123.1 (9) C8--C9--C9a 120.3 (9) 
C4a--N5--C5a I16.1 (8) C9a--N10--C10a 115.3 (8) 

Perf luoro-4-azidotoluene  (Banks  & Prakash,  1974) (2 .0g ,  
7.7 m m o l )  was hea ted  with an excess  of  2 ,4 ,6- t r imethylani l ine  
(9 .5g ,  7 0 m m o l )  at 4 5 3 K  under  dry n i t rogen for 11 h. 
The  dark-coloured  product  was  di luted with diethyl e ther  
(30 cm 3) and the mix ture  washed  with 2M hydrochlor ic  acid 
( 2 × 1 5 0 c m 3 ) .  The  organic  layer was dr ied (MgSO4),  the 
ether r e m o v e d  (rotary evaporator)  and the solid res idue sub- 
j ec ted  to d ry -co lunm flash ch romatography  (silica e luted wi th  
60/80 pe t ro leum ether  and pe t ro leum e the r -d i ch lo rome thane  
mixtures) .  This  p rov ided  the k n o w n  products  heptaf luoro-4-  
(2 ,4 ,6- t r imethylphenylazo) to luene  (1) (Alty, Banks ,  T h o m p s o n ,  
Vellis & Fishwick,  1988) and 1,3,4-tr if luoro-7,9-dimethyl-2- 
t r i f luoromethyl -11H-dibenzo[c , f ] [1 ,2]d iazep ine  (2) (Alty, 
Banks ,  Fishwick,  Pf i tchard & T h o m p s o n ,  1984), plus greenish 
ye l low (mustard)  needles  (after recrystal l ization f rom aqueous  
ethanol)  o f  the new c o m p o u n d  1,2,4-tr i t luoro-6,8-dimethyl-3- 
t r i f luoromethylphenazine  (3) (0.8 g, 2.4 mmol ,  31% yield); m.p.  
419-421  K, m/z 330 (M +°, 100%). 
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Lists of structure factors, anisotropic thermal parameters and H-atom co- 
ordinates have been deposited with the British Library Document Supply 
Centre as Supplementary Publication No. SUP 71383 (21 pp.). Copies 
may be obtained through The Technical Editor, International Union of 
Crystallography, 5 Abbey Square, Chester CH12HU, England. [CIF ref- 
erence: LI1060] 
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Cerat io l in  f rom Ceratiola ericoides 
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Abstract 
The title compound, 3-phenyl-l-(2,4,5-trihydroxy- 
3,5-dimethyl-6-oxo-l,5-cyclohexadienyl)_l_propan_ 
one, was confirmed to be a dihydrochalcone contain- 
ing a fully substituted cyclohexadienone ring. This 
ring has a flattened half-chair conformation, with the 
dione C atom 0.203 (1)/~ out of the diene plane and 
the tetrahedral C atom 0.184 (1)A to the opposite 
side of the plane. The hydroxy substituent on the 
tetrahedral C atom forms an intramolecular hydro- 
gen bond to the carbonyl O atom of the cyclohexa- 
dienone, having an O...O distance of 2.658 (1) A and 
an angle at H of 116 (2) °. One of the other hydroxy 
substituents forms an intramolecular hydrogen bond 
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with the carbonyl O atom of the fl-phenylpropionyl 
group, having an O...O distance of 2.414 (2)A and 
an angle at H of 160 (2) °. 

Comment 
The title compound is an external leaf constituent of 
false rosemary (Ceratiola ericoides, Empetraceae), 
which is endemic to the Florida scrub. There exists 
strong evidence that the ecological role of the non- 
active ceratiolin lies in its photochemical decomposi- 
tion into fl-phenylpropionic acid, which is a potent 
selective allelopathic agent for native Florida grasses 
(Fischer, Tanrisever & Williamson, 1988). The struc- 
ture of ceratiolin was initially inferred from NMR, 
mass spectral and chemical data (Tanrisever, 
Fronczek, Fischer & Williamson, 1987). Although its 
structure was later verified by total synthesis (Obara, 
Onodera, Yusa, Tsuchiya & Matsuba, 1989), the 
initial structure elucidation was based partially on 
biogenetic considerations, which left some" structural 
uncertainties. This fact, together with the presence of 
the unusual cyclohexadienone moiety in ceratiolin, 
led us to determine its crystal structure. 

The conformation of the fl-phenylpropionyl sub- 
stituent is described by three torsion angles. That 
about the central C8--C9 bond is anti, while the 
C9--C8--C7--O5 torsion angle is more nearly 
orthogonal [102.4 (2)°], as is that defining the confor- 
mation of the phenyl group relative to the propionyl 
group, C8--C9--C10--Cl l  [69.8(2)°]. The first 
intramolecular hydrogen bond described in the 
Abstract, O2--H...O1, is actually bifurcated, the 
second component being intermolecular, and also 
with carbonyl O1 (at - x ,  1 - y ,  1 - z )  as acceptor. 
The O...O distance in this contact is 2.875 (1)/~ and 
the angle about H is 147 (2) °. Another intermolecu- 
lar O---H...O hydrogen bond exists, with 03 as 
donor and hydroxy 02 (at 1 -  x, 1 - y ,  1 -  z) as 
acceptor. This contact has an O...O distance of 
2.677(1)/~ and an angle at H of 151 (2) ° . This 
hydrogen bond may also be considered to be 
bifurcated, with an intramolecular component, 
03.. .02 2.719 (1) A, O---H...O 107 (2) "°. 

cs T c7 ~ <5 

% ) 0 s  

Fig. 1. ORTEP (Johnson, 1965) drawing of the title compound, 
with thermal ellipsoids drawn at the 40% probability level. 
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