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Abstract : Where88 the preaonca of electron raleaaing ~roupa(+r) on the 

aromatic part and/or hetaronitrogan atom ?aciliteta Bf3-Et20 mediated 

intermolecular coupling of pyranocarbazolea 2( ) thereby a??ording 

binary pyranocarbazolea 3((1-c) in T7-35% yield, electron uithdrauing 

group8 (-I) prevent such coupling undar similar experimental conditiona. 

Ronoaeric carbazolea OP various carbon akeletona have bean know 

since 1962’ *2. from the biominetic hydroxylation studies on J-methylcar- 

barole Chakraborty at al. 3.4 
-- predicted the occurrence OP dineric carba- 

zole alkaloids in plant8 which became a reality after the report o? tha 

isolation oP murraPoline from Plurrava euchraati?olia by furukaua et al.= -- 

murra?oline (la) contained a murrayazolidina unit in uhich a dihydro- 

Qirinimbine (upper half) unit waa attached at 6 position. Several bia- 

cerbazolea with a dihydrogirinimbina moiety attached at 6 or 8 position 

of another monomeric carbazole have bean reported by furukawa et al. The -- 
position 6 or 8 of the carbazole nucleus ia more nucleophilic than poai- 

tion S or 7. This led us to the idea that an elactrophilic centra ganera- 

tad at the bentylic position OF tha 2:2 dimethyl-b3-pyran system 

(Scheme-I) could provide the required alectrophile which after attecking 

at 6 or 8 position and subsequent ringclosure could aWord the bia-alka- 

loid with dihydrogirininbine unit attached at 6 or 0 position a8 tound 

in many natural bja-carbazola alkaloida. 
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Scheme-1 

$:R=Me 

b,: R= El- 

c_: P=cc 
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Prompted by this idae us designed the BF3-atharata mediated intarmo- 

lacular coupling raaction of N-substituted girinimbina 2(d), girinim- 

bine & and substituted carbatolaa 2h). In the present communication ua 

report the synthesis or bia-carbazola alkaloids built on the said monome- 

ric unite. 

In a typical experimental procedure N-mathylgiriniabine 2 in dry 

benzene or mathylenachlorida use treated with 0F3-Et20 (Table-l, expari- 

mental) at room temperature. After ten minutes ot stirring the reaction 

miatture, usual uork up end chromatography afforded an amorphous uhita 

solid 3a; m.p.:191° (decompose); UY:i!39, 293, 551, 349, vary similar to 2a; 

FlS:554(Fl+), 553(100$), 539, 278, 276, 263, 261. The ‘HNplR spectrum of 2 

contained signals attributed to two N-methyl groups ( 63.93 and 3.43), two 

aryl methyl groups (62.33 and 2.16). The signals for the ortho coupled H-5 

proton ( 67.86, J-6.9 Hz) and the neta coupled broad ringlet for H-5’ 

proton’ (67.75) together uith the sharp singlets Por H-4 and H-4’ protons 

atS7.58 and 7.46 account tar all the lou field aromatic protons 2 of H-5, 

H-5’ and H-4, H-4’ respectively. The data ahou that the protons at H-6’ is 

substituted. The oxygen linked B-proton signals at 61.41 together uith the 

two vinylfc proton doublets atb5.55 and 6.60 (3=9.9 HZ each) respectively, 

could explain the presence of a 2:2 dimethyl-&‘-pyran ring system in& 

uhila the signals at 61.29 and 1.40 (3H each) together uith methylanic 

proton signals at61.97 and 2.31 (IH each) and one benzylic proton multi- 

plat at 65.03 (lH,m) as evident from the spectra, could account for a 2:2 

dimethyl dfhydro pyran aystem in 2 in which one OP the banrylic protons 

has bean substituted. The data thareQcre aatablieh the linkage oP 8 giri- 

nfmbine unit end dihydrogirinimbine unit through 9 and 6’ position aa in 

2. In conformity uith the atructura, the mass apactral peaks at A/Z 270 

and 276 could arise from the upper and lower halves o? 2 respectively 

(Schema-I). 

The reaction wee consistent with substrataa 2( ) uhan binary pyra- 

nocarbazolea 3( ) were obtained under similar experimental condition 

(Table-l, Schem-I, Experiwantal). Howclvar in all cases oP 3(~), coupling 

ha8 been found to occur through 6’ and 9 positions (Schema-I) as has been 
5 

envisaged by furukawa at al. , -w unlike that of naturally occuring binary 

pyranocarbazoles e.g. murraf’oline-C(lc), -B(lb). 
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The name rtrategy uaa extended to attempt intermolecular coupling 

betueen girininbina 3 and aurrayanine (I-aethoxy-3-tormylcarbazole) 26 

under similar experimental condition , uith a viau to syntheaiafng an ana- 

loguo of murre?oline-B(s). Unfortunately no couplad product except &(26$) 

could be isolated from the reaction products. Attempted coupling betuaen 

& and& alao remained unaucceaeful producing only ,3c(20%). (Scheme-II) 

Scheme-II 

Table-l 

Run 2k.P) BF 3-Et2O T ime Productb 

(ml) S(.%vield”) (rn.P) 

‘tgH6 CH2C12 

1 a%42’) O.Snl 10 mint8. &30)(191°-decon.) (32) 

2 b6( 128-29’) 0.6ml 10 minta. q(35)(161°-decom.) (27) 

3 c’(l710) O.Sml 10 ninta. E( liquid) (17) (21) 

a= 

b= 

yields are referred to the amount o? homogeneous product obtained by 

column chromatography. 

) ara neu and gave aatiafactory microanalytical data 

in support of their structurea. 
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It is thus evident that electron ralaaaing groups (CH3, OCH3) on the 

aromatic part and/or hetaronitrogan atom o? the carbatole system ?acilitata 

l lectrophilic attack atticiantly and ragioaalactivaly on the electron rich 

C-6 position ot the attacking entity. On the other band the presence of alec- 

tron uithdrauing groups dacraaaaa the nuclaophilicity ot the C-6 or C-8 

position preventing tacila coupling as has been observed uith our ~aaa 

(Schema-II). This tact also provides eons rationale Cor the non-availability 

ot bia-alkaloids uith dihydrogirininbina unit attached at 5 or 7 position OP 

the second monomeric unit in nature or during Nation 117 induced coupling 

reactions reported by Furukaua at al. -- 
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EXPER IIIENTA L 

All fl.pa. are uncorrected and uara determined on a Toahniual malting point 

apparatua. 1 H NM spectra ware recorded in a Brukar CXP 300 PlHt instrument 

using CDCl3 as the solvent and TM aa the internal standard. UV spectra 

uara recorded in spectroscopic grade ethanol (QS$) by a UV-160 Shimadtu 

apectrophotonatar. fleas spectra ware obtained uith a AEIMS 30 mesa apactro- 

meter. N-alkyl Qirininbinaa uara prepared by the method raported6. 

Reaction ot 1(5-c) with BF3,Ety0 : Subatrataa la( 1 .O gm; 3.61 nnola), 

lb(l.O gn; 3.43 nnole) and l&l.0 QC; 3.80 mmola) ware dissolved in dry 

benzene and methylens chloride aaparataly (SO ml in each run) in 100 ml 

round bottom Plaaka under aaparate experimental sat up. Distilled EF3-Et20 

(0.5 ml in each run) was added to the experimental aolutiona with mechani- 

cal stirring at room temperature. The mouths oP the Plaaka ware protected 

uith CaC12 guard tubas. Immediate green coloration ot the experimental 

solutions use obaarvad. The stirring uaa continued tar 10 minutea in each 

run. The reaction products ware than uaahad uith 10s aqueous sodium bicar- 

bonate solution. During uaahing the deep green colour of the reaction 

products diaeppaared quickly. They ware then extracted with nethylane 

chloride. The concentrated extracts ware than chronatographad over columns 

of silica gal L-60-120 mash; flarck_7. Elution ot columns uith n-haxane- 

benzene (4:l) yielded binary carbaroles 2(s). Identical product Porma- 

tion uas observed in each case uith the bane substrate in both the solvent 

system (Table-l). 
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m : (n-haxane-benzene; 4:1) anorphou8 eolid; m.p.:191° (decom- 

poao); lJvt239, 293, 331, 349, ’ ‘H NAR 6(ppm):l.29(3H,a), 1.40(3H,e),, 1.41 

(~H,E), 1.97(lH.m), 2,16(3H,8), 2.31(1H,m), 2.33(3HH,8), 3.43(3H,8), 3.93 

(3H,e), S.O3(lH,m), 5.55(lH,d,J-9.9 Hz), 6.55-6.58(3H,m), 6.60(lH,d,J- 

9.9 HZ), 6.61-6.63(2H.m), 7.46(lH.r), 7.56(1H,bs), 7.75(lH,ba) and 7.66(lH, 

dJa6.9 Hz); RS; m/z(rel. int.):554(R+) (9b), 553(100), 539(46), 536(95), 

496(48), 495(32), 278(60), 276(20), 263(60), 261(40), 244(49), 243(47). 

for 3a: C36H36N202; cal; C:82.31%, H:6.85%, N:5.05% and 0:5.77%; Found: 

C:83.01%, H:6.81%, N:5.15% and 0:5.72%. 

Product 3b : (n-hexane-benzene; 4:1) amorphous solid; m.p.:lBl” (decompo8e); 

UV:240, 291, 333, 349; ‘H NMR 6(ppa):1.33-1.45(6H,n), 1.53(3H.r), 1.50 

(3H,s), 1.57(3H,r), l.SB(SH,a), l.gl(lH,m), 2,08(lH,m), 2.45(3H,e), 2.41 

(3H,s), 4.3304.45(4H,n), 4.93(1H.m), 5.50(1H,d,J-10.1 Hz), 6.51.6.79(3H.m), 

6.85(lH,d,J=lO.O Hz), 6.90-7.06 (ZH,m), 7.48(1H,a), 7,56(1H,8), 7.73(lH,s), 

and 7.87(lH,d,Ja7.lHz); RS:m/z(rol. int.); 582(fl+) (go), 561(100), 567(95), 

553(40), 538(20), 292(40), 290(35), 277(18), 263(60). For 2: C40H42N202i 

Cal; C:82.47%, H:7.21%, N:4.81% and 0:5.49%; founds C:82.46%, H:7.19%, N: 

5.01% and 015.44%. 

Product SC : (n-hexana-benzene; 4:l) liquid; UV:239, 292, 329, 348; ‘H NM 

6 (ppm):l.36(3H,e), 1.40(3H,a), 1.45(3H,a), 1.50(3H,r), 2,00(lH,n), 2.25 

(lH,m), 2.41(6H,a), 4.93(1H,m), 5.60(lH,d,3-10.0 Hz), 6.79(1R,d,J-9.9 Hz), 

7.13(lH,8,020 exchengaable), 7.20.7.41(5H,a), 7.48(lH,e), 7.58(lH.s), 7.75 

(lH,s), 7.86(lH,a,020 exchangeable), and 7.93(1H,d,J-8.4 Hz); RS:mjz 

(tel. int.):526(R+) (99), 525(100), 511(50), 496(30), 264(50), 262(30), 

249(65), 247(60). For 2: CS6HS4N202; cal; C:S2.12%, H,6.46%, N:5.32% 

and 0:6.08%; Found; C:82.03%, H: 6.46%. N:5.40% and 0:6.10%. 
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