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SYNTHESIS OF 17-OXOELLIPTICINE 

Mark G Saulnler and Gordon W Grabble* 

Department of Chemistry, Dartmouth College, Hanover, New Hampshire 03755 

Summary A synthesis of the Strychnos dlnklagel alkaloid 17-oxoelllptlclne (2) 1s described that 
illustrates the versatlllty of ketolactam3 In the construction of dlsslmllar dlalkyl- 
substituted pyrldocarbazoles 

The 6H-pyrldo[4,3_b]carbazole alkaloids elllptlclne (la) and 9-methoxyelllptlcme (lb) have - - 

been Isolated from plants of the Ochrosla, Aspldosperma, Bleekeria, and Tabernaemontana genera 

of the family Apocynaceae. 
1 

These alkaloids possess conslderable antlcancer actlvlty* and a 

derlvatlve of lb has recently been commerclallzed for human use In Europe 
2d 

Therefore, It Is not - 

surprlslng that synthetic actlvlty In thxs area has been Intense for nearly 25 years 
3 

Our own 

work In this area recently culminated In a highly efficient synthesis of la (55% yield from - 

Indole) 
4a 

as well as in a synthesis of the lsomerlc "isoellipt~cine" (5,11-dlmethyl-lOH-py- 

rldo[3,4_b]carbazole) 
4b 

la, R q H - 
l_b, R= OCH, 

The recent lsolatzon and ldentlflcatlon of 17-oxellrptlclne (2) (alkaloid numbering) by 

Koch5 from the African tree Strychnos dlnklagel 1s of chemotaxonomlc and blogenetlc Interest, and 
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the structure advanced for this alkaloid 1s III concordance with the hypothesis of Potter and 

Janot' for the biogeneszs of elliptlclne and related alkaloids We descrrbe herein the frrst 

synthesis of 17-oxoelliptlcfne(?) that confirms the proposed structure and rllustrates the versa- - 

tlllty of our general approach4 to the synthesis of pyrldocarbazoles using the sequentral addltlon 

of alkylllthlum reagents to ketolactam 2 followed by reduction (1 e ,---_Z6) 

I R,LI 

m& t Qyp 
4 4 

4, R,=~Bu R2=Me 

5, R,=R2=“-BU 

5, R,=Me R,=n-Bu 

In order to be certain of our predlcted sequence of alkylllthrum addltlon to 2 (C-5 ketone 

C=O more reactive than C-12 amide C=O), we had to dlstlnwsh the methyl group signals In the 

1 
H NMR spectrum of elllptlclne (la) These peaks are well-separated at 2 8 and 3 3 ppm and It - 

seemed likely that the lower-field slnglet was due to the C-11 methyl group being In the deshield- 

ing region of the A-rrng This assignment was conflrmed by the following nuclear Overhauser 

effect (~0~1~ experiment Irradlatlon of the 3 3 ppm sIgna caused a 16% Increase In the lntenslty 

of the C-l proton slnglet at 9 7 ppm, while lrradlatlon of the 2 8 ppm slgnal caused a 10% en- 

hancement of the C-4 proton doublet at 7 9 ppm 
8 

Thus, In la the C-5 and C-11 methyl group protons - 

are unambiguously asslgned 2 8 and 3 3 ppm, respectively 
9 

Having this rnformatlon we could 

examine the sequential addltlon of two different alkylllthlum reagents to 3 _ 

In the event, treatment of ketolactam 3 4a with 1 equlv of I-butyllrthlum (-lOO'C, THF) followed - 

after 5 mln by 1 equlv of methylllthlum gave, after reduction of the IntermedIate dlol mixture 

(NaBH 4, EtOH, reflux) and flash chromatography, 5-g-butyl-11-methyl-6H-pyrldo[4,3b]carbazole 

(4) lo' l1 (70% yield) along with a lesser amount of 2 lo' l2 (18% yield) The structure of 4 1s 

secured as such, rather than as the alternatrve reglolsomer 6, by virtue of a single deshlelded 

methyl singlet at 3 28 ppm III the 
1 
H NMR spectrum 
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Having establxhed the reguxhemutry for the sequential addltlon of alkylllthzum reagents to 

2, we pursued the synthesis of 17-oxoelllptlclne (2) Treatment of 3 with 1 equlv of Z-lithlo-2- - 

trlmethylsllyl-1,3-dlthlane (1) 13' 14(-lOO'C, THF) followed after 20 mln by 1 equxv of methyl- 

llthlum afforded thloketene alcohol 8 This material _ 

reflux) to give dlthxoacetal 9 
15 

in 25% overall yield _ 

2 with sliver nitrate (2 equlv, aq acetone, 25"C, 48 

was reduced with sodium borohydrlde (EtOH, 

after flash chromatography Hydrolysu of 

h)16 gave 17-oxoelllptlclne (g)17 In essen- 

tlally quantltatlve yield, mp 266-268"C, ldentlcal (IR, UV, TLC, 
1 
H NMR, mass spec) with a sample 

of the alkaloid kindly furnzshed by Dr Koch 
5 

n 
1 s s 

x Li 7 Si Me3 

2 MeLi 

NaBH4 
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