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Ahtract-A syothuis of the acridone alkaloid cvoxanthinc is repted. 

THB alkaloid evoxanthinc first isolated’ from the bark of E~XM&I xanrhoxylorife~ F. 
MueU was later q~nted**~ in several other species of Rutacea. It was assigned 
structure I (R = CHs) on the basis of dcgradative evidence. Evoxanthidine,’ isolated 
from the leaves of E. xmthoxyloides, was shown to be I6 (R = H) since it lacked a 
metbylimino group and was converted to evoxanthine by boiling with potassium 
carbonate and methyl iodide in acetone. A synthesis of these two alkaloids is now 
reported. 

The diphenylamine-2-carboxylic acid II was prepared in moderate yield by Ullmann 
condensation of 3-methoxy-4,5-methylcnedioxyanilinC with 2-bromobenzoic acid. 
Ring closure of II with phosphorus oxychloride can take place in two ways giving 
the I-methoxy III and/or the 3-methoxy-9chloroacridine (IV). As was revealed by 
TLC, a mixture of these 9chloroacridines was obtained and chromatography over 
alumina afforded A (m.p. 172-174”) and B (m.p. 218-220”) in the proportion 4:l. 
The orientation of these two isomers was in agreement with the previous findings’-@ 
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that in such cyclizations, the I-isomer has the lower m.p. and is formed in greater 
amount than the 34somer. By analogy,10 compound A with the lower m.p. was 
proved to be I-methoxy-9chloroacridine (III) since on hydrolysis the corresponding 
acridone had properties typical of a I-methoxyacridone” and its physical constants 
were in agreement with those reported for evoxanth.idinP and further the N-methyl 
derivative proved to be identical with natural evoxanthine. 

EXPERIMENTAL’s 

3’-Me~hoxy_4’.5’-mcthyle~~x~~~ny~~-~ar~xy~ic acid. A mixture of 3-mctboxy-4.S- 
mctbykncdioxyanilinc’ (I g), 2-bromobenzoic acid (@8 g). anhyd K,CO, (1.2 g). freshly pptd Cu 
pow&r (30 mg) and amyl alcohol (12 ml) was hated under gentle rcllux for 1 hr in an oil bath at 
1W. After being steam distilkd to remove amyl alcohol. the reaction mixture was clarifkd with 
charcoal, Altered hot and aciditkd with dil HCl under strong cooling. The resulting ppt was liltcmd, 
dried (1 g) and rccrystallimd from bcnrm+pet. ether (b.p. 4W.W) giving pak yellow stout tualks 
(0.8 g). m.p. 17%181’. (Found: C, 62.92; H. 4.61. C,,H,,O,N requires: C, 62.72; H, 4.53%) 

I-Merhoxy-2,3-methyler&oxy and Emcrkoxy-l,2-nurhylrrudioxy-9~l~~~~. The forc- 
going diphcnylaminc-2-carboxylic acid (@4 g) and POCI, (6 ml) were heated umkr gcotk r&x in 
an oil bath (130-135”) for 2 hr. After removal of the excess of POCl, In wcyo, crushed ice and cone 
NH,OH wcrc added, the resulting yellow ppt was colkctcd. washed thoroughly with ice-water and 
dried (0.4 g). This crude material (m.p. 146152”. TLC two spots) was dissolved in the minimum 
amount of chf (intense green fluorescence), adsorbed over a column of alumina (May & Baker) 
and clutcd with chf-ligroin (b.p. 6WW) (1:2). Fractions wcrc colkctcd and analyscd by TlC. 
The initial fractions which consisted of 3-mcthoxy-1.2~methykncdioxy-9chloroacridina wcm com- 
bined and rccrystallimd from MeOH giving deep yellow short needles (68 mg), exhibiting an intern 
green fluorcsocnce in chf, m.p. 218-W. rl,.. 240, 280, 365-370 (sh). 380,420 m/r (log S. 4.43.4.82, 
360, 3.88. 3.52). (Found: C, 6276; H. 3.74. C,,H,,O,NCi requires: C, 62.61; H. 348%.) The 
intcrmediatc fractions were mixtures and submitted for rcchromatography. The later fractions were 
combined and crystallized from EtOH to give I-mcthoxy-2.3~mcthylenedioxy-9chloroacridirk as 
yellow fibrous ncodks (@26g), m.p. 172-174”. 1,.x 240. 265. 37s rnp (log # 4.41, 4.78. 405). It 
showed a bluish-viokt fluorescence in chf. (Found: C, 59.17; H, 4.08. C,,H,,OINCi*H,O requires: 
C. 58.92; H. 3.93 %.) 

l-Merhoxy-fEmrfhyi~~x~clvdioxyoaidonc(~xonrhidinc). Asolnof l-mcthoxy-2,3_mcthyknedioxy- 
khloroacridinc (@2 g) in HCkq (1%; IS ml) was rcfluxed gently (oil bath, IS&lSS”) for 1 hr. 
The reaction mixture was cooled and basiticd with dil NH,OH. The resulting yellow ppt was colkctcd, 
washed thoroughly with water and dried. Rccrystalliratioo from alcohol afforded yellow ncodks 
(146 mg), m.p. 3lG312” (dac). Hughes et of.’ have rcportcd m.p. 312-313” for evoxanthidioc. It 
showed a blue fluorcscenoc in alcohol. 1.,.= 275. 305 (sh). 320 (sh). 38s. 39s m/r (log l 468, 3.36. 
3.11, 380.380). (Found: C. 66.81; H. 4.04. CUHIIO,N requires: C, 66.91; H, 4.09%) 

I-Hydroxy-2,3_me~hylmfioxyac&one (Norevoxanthidine). The dry hydrochloride of l-methoxy- 
2,3-mcthyknedioxyacridone, prepared by warming it with con. HCkq was held at 17&180’ (oil 
bath) for # hr and the product crystalliz& from alcohol giving d&p yellow nccdks. m.p. 325-3279 
(dot). Cannon CI 41.’ have mported m.p. 32P for norcvoxanthidine. It gave an intense green colour 
with alcoholic FcCl, and showed no fluorescence. A,.. 240.275. 31s. 330 (sh), 405 rnp (log 6 4.36, 
465, 3.59, 346. 3.74). (Found: C. 65.62; H, 3.91. C,,H,O,N requires: C, 6589; H. 3.SyW) 

I-Mefhox)cZEnurhylc~dioxy-lO_mcrhylacrldonr (Ecuxanthine). A mixture of I-methoxy-2.3- 
mcthykncdioxyacridon (0.1 g), ignited K&O, (4 g), Me1 (6 ml) and acetone (40 ml) was &uxcd 

lo Cairns and Kermack. J. C/urn. Sot. 1322 (1950). have reported muancxs where this generaliartko 
does oot hold. However, in the present case the orkntation of the isoma can bo furtbcr verified 
by conversion to the rupectivc acridones sina a 1-methoxyl group in ao aaidone has uniqua 
properties (Ref. 11). 
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“M.psareuncomxtedandtheWspcctrawcrc mcasuxd in 95% EtOH using a Beckman model 
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for 32 hr. After work up, the product was crystallbd from alcohol giving I-mcthoxy-2,3-mcthylm- 
dioxy-l(kntthylacridonc as yellow nccdks, m.p. 217-218’. A,., 240 (sh). 275. 320 (sh), 400~ 
(log l 4*26.4*70.3.W. 3.96). It was idcotkal in all rcqcts (m.m.p., IR, TLC) with a natural sample 
of cvoxanthinc (Found: C. 6754; H, 4.56. CIIHI,OIN requires: C. 67.84; H. 4*S9”/,) 
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