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Absrracr Two novel nitrogen umtainmg metabolstes were d a t e d  from cultured cells of 

Asprdospemo guebracho-blanco Their structures were elucidated as I I -  

hydroxytubotalwme and 1.6-propan-3-ethylldeno-I .4-piperazine-2.5-dlone. 

Asprdospemm quebracho-blonco (Apocynaceae) attracts the contsnurng mterest of nahlral product chemists because of its 

importance as the folk medicine employed in South American countries and its prductlon of a nch varlcty of monoterpenoid 

indole a lka lo~ds .~  The importance of this plant species stimulated us to develop tmue  and cell suspension cultures. We 

succeeded in estabhshing a cell strain which shows steady growth as a fine cell suspensmn in liquid medm2 

In our prewous paper2 we described the isolation and structure determtnatton oftwo new monoterpenoid mdole alkaloids from 

these cultured cells. Asptdochibine (1) war found to be a now type of Asptdorperma alkalold which is consldcred to be 

biosynthes~zed from a member of quebracham~nc class of alkaloids through omdation at C-5, hydrolytic clcavagc of the 

resultmg amde  linkage between C-5 and Nb, and macrocychc lactone format~on between the C-5 carbowlic acid and the 

hyroxyl group on G14 The stereachem,str). and the contormat,on of this molecule were also studied. Another new 

compound was 14,15dehydro-3-ox-rhaz1nilam (2). an alkaloid with a highly advanced amdat~on level and belongmg to a 

very small group of alkalotds (rhazinilamsr 
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In our further studies on the metabolites of the cultured cells of Aspidospemw quebraclto-hlnno we have now isolated two 

new nitrogen containing metabolites and determined their structures 

The compound AQC-20 (3) (2.2 mg) was ~solated from a basic fraction of the methanol extract obtained from the lyophil~zed 

cultured cells of the named plant. The production yield of 3 was almost comparatlve to those of 1 and 2 in the cultured cells 

The h~gh  resolution ms revealcd the molecular formula of 3 to be C20H24N203 The uv spectmm showed the absorption 

maxima at 255 and 328 nm which clearly indicated the presence of the P-an~l~noacrylic ester chromophore The fragmentatm 

pattern of E l m s  of 3 strongly suggested that the molecule is a membcr of tubotaiwme group of compounds3 having one 

addittonal oxygen to the molecule of tubotawine (5). 

The comparison of the I3c-nmr spectra of AQC-20 with that of tubotaiwme4 (5) revealed their close smilarlty The signals of 

the carbons of the non-aromatic part of 3 were almost ~u~erimposable on those of tubotaiwme This obsewation clearly 

md~cated that the additional oxygen is locatod on the aronlatlc rmg as a phenolic hydroxyl group Next the location of the 

hydroxyl group was claritied In the l ~ - n m r  spectrum an aromatic proton was observed at 6 6.46 as a singlet The 

correspondrng carbon showed the chemical shift of S 95.9 ppm, a shlH positmn which mdlcates a strongly shlelded aromatjc 

ring carbon. The location of the oxygen at C-l l 1s in olcellcnt agreement with such a shieldmg effect to the neighbormg 

positton. Moreover, close similarity of the aromatic carbon shins of 3 w ~ t h  the descrtbed carbon shifts for I I -  

methokytytubota~wine~ (6) strongly supported this struclural asslgnmcnt. 

5 

R = O H  (3) 

l4 R  = H  (5) 

12 
C0,Mc R = OMe (6) 

17 22 

Tubataiwlne has been found to be a constttuent of many Apocynaceous plants and has also been d a t e d  from some cell 

suspension cultures. It was found m suspension cultures of S l e m d e n i a  lomenlosa Grenman var, plmeri,6 

Tabentaenzonla,~a divaricafa (L ) R. Br ex Roem el Schult . and T iboga ~ a i l l . ~  The stereochemtstry of the molecule, in 

particular the configuration of the chiral center at C20 was unsettled for many years From a broad survey of described 

isolations of tubataiwne and by means of NOE, I 3 c - ~  couplmg constants and protonatmn shifts it was concluded that all 

natural tubotawinos possess S configuration at C-20.4 Close stmdarity of the shift values and coupling constants of the 

carbons and protons around C-20 together with the b ~ g  dexirorofatory [aID value strongly indicated that AQC-20 (3) belongs 

to the same stereochemical group as the known natural tubotaiwines. All nmr-data were in complete agreement with the 

structure (3) as dlustratcd 

The CHC13 eluant from S102 column purification of the basic fraction and further purification by mplc (medium pressure 

liquid chromatography) gave the second cellular metabolite, AQC-14 (4). Hlgh resolutron ms moasurement ~ndicated that the 

molecular formula was CgHI2N2O2. The I ~ - n m r  disclosed the presence of an ethylidcne group by the doublet for the methyl 



group at S 1.75 (J= 7 4 Hz) and a quartet for the vinyl H at S 6.13 (J= 7.4 Hz). Furthermore a series of seven protons on four 

sequential carbons was observed. The last proton, which was found at S 7.45 as a broad singlet, was exchangeable wlth D 2 0  

T h ~ s  proton was reasonably ascribable to an amide NH These obscrvatlons are cansgstent with the dioxopperanne structure 

(4) as  shown. 

The uv spectrum possess~ng an absorption maximum at 224 nm also strongly supports the depicted structure which carrler a 

conjugated anude chromophore All the nmrdata, includmg the l3~-values,  clearly support the deduced structure. It t u  most 

likely that this molecule has been formed through wndensat~on of L-proline and L-threonine followed by elirninatton of one 

molecule of  water In accord to his wew the absolute wnfiguratmn at C-6 is safely posturated as shown The configuratmn of 

the double bond remains to be determined At this moment, however, we can not exclude the possibility that 4 is a secondary 

prodnat resultmg from fondensattan of the correspondmg ammo ac~ds  under the  sola at ton cond~ttons 

EXPERIMENTAL 

The nmr spectra were run on a JEOL JNMASOO or a JNM-GSX400 mstrument in CDC13 wlth tetramctbyls~lane as an 

internal standard. The mass spectrometer used for the measurements of El- and FAB-ms was a JEOL JMS HX-I 10. For 

measurment of FAB-ms nrn~trobenzyl alcohol was used as the matnx. Adsorbent for open column chromatography was shca  

gel G, Merek. For flash column chromatography silica gel 60, Me& 230-400 mesh, was used. A prepacked column Si-5, 

Kuwno Kagnku K t h  Co. was used for medium pressure lquid chrometogmphy Plant cell suspenswn culturers were 

porformcd in the LS and 4X- medlum as prewously dencnbcd 

Isolation ofAQC-20 (3) and AQC-I4 (4) 

Extraction of the cultured cells (98.2 g) with hot methanol (2 1, 1.5 1, 1.5 1) for each 24 h gave the crude cxlract (25.4 g), 

which was then dissolved i s  IN-HCI After being washed wtth AcOEt the aqueous layer was bas~fied wlth conc NH4OIl. 

Extractmn with CHC13 gave a crude resldue (129 mg) Flash column chromatography separation of the resldue gave a syrup 

on elutton wlth CHC13. Repeated separation of the syrupy residue gave AQC-14 (4) as a homogeneous materlal (3 mg) 

Fractions eluted from the above open column wlth 2 0 4 0  % MeOH tn CHCI3 were combmed. Scparatmn of the restdue wcth 

repeated m e & m  pressure liquid chromatography aiforded A s - 2 0  (3) (2 2 mg) as a homogeneous syrup. 

AQC-20 (11-kIydroxyhlbotaI~e)  (3): An amorphous powder, C20R24NZ03 High resolution FAB-ms, Found mix, 

341.1872; Calcd for C2~Hz5N203  (M + H)+; mlz 341 1865 Uv hmax (EtOH), 255 (log s 3 78) and 328 (lug s 3.87) nm. 

Amax (EtOII + NaOH), 285 nm. [aID +207' (c=O 04, EtOH) E lms  d z  (96); 340 (Mf, l l ) ,  283 (5), 245 (11). 196 (I]) ,  

183 (a), 167 (51, 154 (6). 115 (151, 95 (33), 83  (391, 71 (LOO). I H - N ~ ~  (400MHz, Cl?€13) S ,2  94 (ddd, .I= 12.1, 12 1, 5.0 
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Hz, H-3). 360(m,  H-3), 3.16 (ddd, J= 11.5,73, 2.4 Hz, H-51, 360(m,  H-5). 2.19(m, H-6),2.76 (ddd, J =  14.1, 11.5, 7.5 

Hz, Hd),  7.02 (d, J= 8.4 Hz, H-9). 6 46 (d, J =  8 6 Hz, H-lo), 6 46 (s, H-12), 1 97 (m, H-14), 2.15 (m, H-14), 3 23 (br s, H- 

15h0.69 (3H, dd, J=7.2, 7 2 Hz, 18-Me), 0 85 (211, m, H-19),2.19 (m, H-20), 4.43 (br s, H-21), 3.80 (3H, s, COOMe), 8.75 

(s, NH), 12.4 (br s, OH). 13c -~rn r  (100 MHz, CDC13) 6 ,  160.0 (C-2),43 9 (C-31, 53 7 (C-5), 45.2 (C4), 54.4 (C-7), 128 7 

(C-8), 120 2 (C-9). 107.5 (C-10). 156 2 (C-l I), 98.4 (C-12). 144 9 (C-13), 28.4 (C-14), 30.8 (C-15), 95.9 (C-16), 170.9 (C- 

17), 11.6 (C-18), 23 8 (C-19), 41 2 (C-20), 65.3 (C-21), and 51 1 (C-22). 

AQC-I4 (1,6-Propano-3-ethylideno-1,4-piper~~ine-Z,5-dione) (4). An smorphous powder. C9Hl2N2O2. Htgh resolution 

EI-ms; Found 180.090, Calcd for C9H12N202 (M'); 180 090 Uv Xmax (EtOH); 224 nm. I H - N ~ ~  (500 MH& CDC13) 6; 

1.75 (3H, d, J=7.4 Hz, 11-Me), 6.13 (q, J =  7.4 Hz, 10-H), 4.19 (dd, J =  10.2, 6.6 Hz, 6-H), 3.58 (ddd, J=124, 93 ,  3.0 Hz, 

7a-H), 3.7 (ddd, J= 12 5, 8.3, 8.3 Hz, 7b-H), 1 9 - 2 1 (3H. m, 8a, 8b, 9b-H), 2 44 (dd, J =  10.4, 6.4 Hz, 9a-H), 7 45 (br s, 

NH). 1 3 c - ~ m r  (lOOMHz, CDC13) S: 158.0 (C-2), 128.8 (C-3), 166.1 (C-5). 59.0 (C-6), 45.3 (C-7), 21.8 (C-8), 28.9 (C-9), 

1133(C-lo), 11 O(C-11). 
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