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Abstract - Four new acridone alkaloids, glyfollne 12a). 

glycocltrlne-I 14). -11 15a) and its 0-methyl ether lib) were 

1~0lated from the root- and stem-bark of Glycosmls cltrlfolla, 

and characterized. 

Glyfollne (2a) 1 s  the most oxygenated acridone alkalold i r m  

natural sources. 

ID PI~VLOUS we have reported the flrst isolation of m0noterpeno;d 

acrldane alkaloid glycofolrne 111 from Glycosmls cltrlfollalWllld.) Llndl. 

collected in Talwan. contlnulng the investlgatlon of the constituents of the 

same plant, four new acrldone alkalo~ds named glyfolme, glycocrtrlne-I, -11, and 

0-methylglycocltrino-I1 were lsolated from the root- and stem-bark and 

character~zed for the structure 2a. 4, 5a, and 5b. rcspectlvely. 

Glyfollne 12a1, orange plates, m.p. 215-217'lfrom acetone). The molecular 

formula C I 8 H l 9 h 0 ,  W a 5  f l x ~ d  an  the basls of the elemental analysis. The UV 

spcrtrum I A max(Me0Hl llog E ) :  i231sh. 4.171. 261 Iih, 4.501. 27214.561, 

33314.12) and 40913.83) nml showed the typical absorption associated wlth 

9-acridone nucleuaZ. The bathochromic shifts of UV band wlth NaOCH3 or A1C13, IR 

bands at 3400 and 1610 cm-', and 'H-n.m.r. s ~ g n a l ?  at 6 14.10 and 8.76 

ldlsappeareci on D 0 )  mdicated the presence of two phenollc hydraxyl groups in 2 

glyfol~nr, and at least one of them chelated wlth 9-carllonyl malet).. Ir: the 

nromatx proton regLon of the 'H-n.rn.r.  spt'ctrum oi g ~ y f o ~ l n e ,  only two-protons 

s~gnals at E 6.90 and 7.93 leach IH douhlet, J=IORz) e - c o u p l e d  each  othcr 

were observed. The lower slgnal at 6 7.93 was char;lcter~st>c to t i - 8  deshleldcd 

by 9-carbony1 molcty in an acridone system. other slgrlals i n  'H-n.rn.r. spectrum 

of glyfollne appeared at 6 3.78. 3.81, 3.84, 3.89, and 4.09 leach 3E singlet) 

were naalgnod to four methony!~ and an N-methyl group. These data, coupled with 

the emplrlral formula of glyfollne :nd~cated the structure of glyfollrrf would be 

hexa-oxygenated N-methyl-9-acridone. 



The foiegomg evidence suggested the assignment of structure 2a for 

qlyfoline. 

The mass spectrum of glyfollne showed fragment peaks at m/z 361 (H+, 13%). 

346 173%). 316 1100%l, and 204 (75%). The fragment peak at m/z 204 could be 

asslgned to the ion 3 which resulted from the cleavage of rzng C nnd associated 

transfer of a hydrogen. This fregnentatlon 1s known as the characterratic of 

the 1.2.3.4-tetra-0-subst~tutcd acridane alkahds3. 

The lacatlon of a hydroxyl group at C-6 (not at C-51 was confirmed by the 

following evidence. Treatment of Za with chloromethylmethyl ether and N ~ O H  i n  

the presonce of phase-transfer catalyst (Adogen 464 from ~ l d r l c h l ~  afforded 2b as 

orange needles, m.p. 105-109~. c ~ ~ I I ~ ~ N o ~ .  'H-n.m.r. 6 7.14 (IH, d, J = ~ H Z ,  B - 7 ) .  

8.0411H. d, J=9Hz, H-8). 13.8911H. 5 .  C1-OH), 3.RO. 3.82, 3.91, 3.96, and 

4.15r15H. 5s. 4 0Cl13 & N-CH3). In addltlon of these slgnals, the methonymethyl 

s~qnals appeared at 6 3.57(3H, s )  and 5.36(2H, s ) .  The NOE experiment of this 

compound waz carrled 0•‹C and 12% enhancement oi thc signal at 6 7.14 (H-71 on 

irradiation at the frequency corresponding to the methylene protons of the 

rnethoxymcthyl ether n~olety at 6 5.36 was observed. 

I 2a  R=H 

2b R=-CH OCH 
2 3 m j z  204 

On the result of thls, the locatlon of a phenollc hydroxyl gronp at C-6 ~n 

qlyfoline was established. Consequently, glyfollne ~iluuld be represented by the 

structure of 2n. 



HETEROCYCLES, Yo1 19, No 6, I982 

Clyfollne 12al is the flrst base hav~ng hexa-0-substltuents in El-methyl- 

9-acrldone to be isolated from Nature. 

~lycocltrlne-I 141, m.p. 210-212'. C 2 0 ~ 2 1 ~ ~ 4 ,  was isolated a s  oranqe ycllow 

needles from CHC13 solution. The spectral data of this alkalold were listed in 

Table 1. The UV and IR spectra enhlbrted bands characteristic l-hydroxy- 

9-acrldone system. Thls was also supported by the presence of one-proton sharp 

smglet at S 14.23 w h ~ c h  was assqned to the strongly hydrogen-bonded phenallc 

protor at C-1. In the aromatlc proton reglan. ABX-pattern slgrlals and one- 

proton sharp snlglet were observed. Amonq them, one proton double-doublet 

at 6 7.72, X-port of the ABX-type slgnals was attr~buted to C-8 proton. This 

desh~eldlnq i s  expected because the proton lies in p u - p o s l t m n  to the 

9-carbonyl qroup. The presence of a prenyl molety in glycocltrine-I was 

1 
suggested by H-n.m.r. signals shown in  able 1, and M 6  fragments at M+-15, M+-55 

and M+-68 together wrth 13c-n.m.r. lCDC13+o~~o-d6~ slgnals at 6 25.7iql. 18.0(ql, 

26.3 It), and 93.4 Id). In 13c-n.m.r. spectmm of glycocltrme-I. N-methyl carbon 

signal was observed at 6 48.09. Thls lower chemlcal shlft l a  characterlstlc of 

N-methyl carbon hav~ng substltuents at both p=-pos~t~ons (C-4 h C-5) in 

9-ncridone nucleus6. Thus, a sharp singlet at 6 6.37 in '~-n.rn.r was asslgned to 

5 a lone arornatlc proton of H-2 . Furthermore, appearance of the methylene carbon 

signal at 6 26.27 in 13c-n.rn.r. was suggestrve of the locatlan of a prenyl rnolety 

at C-46. In NOE experlrnent on irradiation at the frequency correspond~nq to the 

methoxy group at 6 3.93, 24% enhancement of the slnqlet slgnal at 6 6.37lH-2) was 

UV h max nm I log E I 
~n MeOH 

IR vmaxiKBr) cm-I 

Table 1. ~ ~~ ~~ .- ~~~~ ~ ~ - ~ -  ~~ 

Glycocitrine-I 141 Glycocltrlne-I1 15a) 
~ -- 

22814.171.26814.57l. 226l4.271,25114.48~,2681sh.4.541, 
3221sh.4.011.337l4.07). 27514.74),30414.121,33413.95). 
41513.58) 405l3.771 

3.93 . . . . . . . . 
7.7211H.dd. J=2 h 8Hz) 8.1811H.dd. J = 2  & 8HZl 
7.1ZllH.t. J=BHzI 7.2011H.t. J=BHzI 
7.28 11H,d, J=8Hzi 7.7011H.t. J=8Hz) 
. . . . . . . . . 7.5411H.d. J=BHz) 

.. . 6.3711H.s) 6.24llH,sI 
Prenyl 1.6813H,s1, 1.771311,s) 1.70l3H.s1, 1.76 11H,s) 

3.47l2H.d. J=7HzI 3.4712H.d. J=7Hzl 
5.3011H,ml 5.26lIH.ml 



observed. However, on the lrrndlatmn to the Wrnethyl group at 6 3.65, no NCE 

enhancement was observed at any nromatlc protons, expectedly. 

On the basla of these spectral data, coupled wlth the facts of a posltlve 

C l b b s '  reactlo" and glvlnq no cyclizatlon product wlth acids, the structure 4 

was proposed for glycoc~tr~ne-I. 

Glycocltrlne-I1 15.31, orange needles from acetone, m.p. 168-169". ClgH19N03, 

showed a deep green color reactlon with €&I3. The UV and I R  spectra, and 

'H-n.m.r. slgnal at 6 14.63 (Table 11 revealed a typlcal 1-hydroxy-9-acrldone a s  

similar in 4. Furthermore, four aromatic protons signals coupled each other due 

to the protons i n  non-substituted A ring, and a one-proton singlet assrgned at 

e ~ t h e r  11-2 or H-4 were observed5. In additlon, the presence of a prenyl molety 

:n glycocltrlne-I1 as in glycocltrlne-I I41 was also suggested by '~-n.m.r. and 

MS spectra shown in Table 1. Treatment of glycoc~trlnc-I1 wlth dlazomethone or  

CH31/K2C03 in acetone afforded a mono-methyl ether as orange needles, m.p. 

134-125' lacetonel, C2, , t l2 ;NOj.  'H-n.m.r.lacetonc-d 1 6 :  3.8613H.s. N-Ct131, 6 

3.93I3H,sr 0Ct131, 6.34(1H.s. H-21, 7.2111H.t, J=8lir, H-71, 7.52(1H.d. J=8Hz, 

H-51. 7.7011H.t. J=8Hz, H-61. 8.18(1H,dd, J=2 & 8Hz. H-81. 14.7O(lH.s, C1-OH); 

1.7213H.sl, 1.761311,slr 3.42(2H.d, J=7H?.l, 5.30(111.m1: prenyl. Thls compound w a s  

also isolated from the same plant and identified by comparisons of 'H-n.m.r., 

MS. and IR spectra, and m u e d  m.p. The.l3c-n.m.r. spectrum of thls compound 

showed the signals at E 43.8 and 27.1 asslgned to an N-methyl carbon and a 

mrthylene carbon of the prenyl molety, respectively. The chernlcal  shlft values 

of t h ~ s e  carbons Suggested the locatlon of the prenyl moiety at C-4'". The 

structure of glycocltrine-11, and its 0-methyl ether can thus be assqned to 

formula 5a9 and 5b, respcctlvely. 
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