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2,3,5 -Tri-O-benzoyl-I-bromo-D-ribofuranose 11 j Trimethylsilylnaphth[ I ,2-dJimidazole 9 ~.;+-<>-II Jd.-"" .5J·1 :~I 

:0A WJb: '='.HAyi..b.:J.>. 0->.fo')! 

2',3',5' -Tri-O-benzoyl-I-a-D-ribofuranosylnaphth[ I ,2-dJimidazole 12 
2' ,3' ,5'-Tri-O-benzoyl-I-~-D-ribofuranosylnaphth[ I ,2-dJimidazole 14 

fi..J1 ~ I-Trimethylsilylnaphth[ I ,2-dJimidazole 9 :dJ4...11 o.J..C.l;J1 u.~ .L1Llj .5F-i a.;.,~ tL,:;~ .j;L..l1 '='.HAy'.JI..b.;W1 ~~ ~j 

a.;.,~ ('I..GL...I.)! IoU '='.HAy'.JI..b.;W1 J.cl? ~ .Triflate ~L.;.,hoj I-O-acetyl-2,3,5-Tri-O-benzoyl-~-D-ribofuranose 10 ~I 

~&o~ .>c';l<,JI..,...,py.:JI0A..l5j:o ~j .15 j 13~J~1 ~..I,!»KiJ1 ~ ~j.J-'j.i.,J1 ~~tlj:U~j ,(Chromatography) .;.,ul J....o...iJI 

.(UV,IH &13CNMR) ~4Jo'.J 1 ~4Jo'.J1 u,...1.",j CHN.J"""l...U.o. 

Abstract: The fusion reaction between 1-Trimethylsilylnaphth[ I ,2-dJimidazole 9 and 2,3,5-Tri-O-benzoyl-I-bromo-D­
ribofuranose 11 lead to an anomeric mixture of 2',3',5'-Tri-O-benzoyl-l-a-D-ribofuranosylnaphth[I ,2-dJimidazole 12 
and 2' ,3' ,5'-Tri-O-benzoyl-l-~-D-ribofuranosylnaphth[ I ,2-dJimidazole 14. 

The previous anomeric mixture was also prepared with another method i.e ., by treating I-Trimethylsilylnaphth[I,2­
dJimidazole 9 with I-O-acetyl-2,3,5-Tri-O-benzoyl-~-D-ribofuranose 10 in the presence of Triflate. Separation of the 
anomers was achieved by chromatographical means and debenzoylation yielded the corresponding nucleosides 13 and 
15. Structural proofs are based on elemental analysis, UV, lH and 13CNMR. 

Keywords: Anomeric mixture. nucleosides. imidazole, chromatography. 

J-l1~~ 

j~ I"I..G.....:......~ dJ~J 4~" .; ;:11 J"....e ~'.rl ~~i .:.G..i ~ 

Model 1118, Appl.Physics Corp. UV -Spectrophotometer 

13-u,.,.~1"~,,.....,.u~lU..l1 ",~I ~I ~l...:Joi w.:.G.iJ 

Bruker WM t~1 "'~ ~1..i..U1 ",..!J--i.ll ~I j~ I"I..G.:U..~ 

250 and Jeol JNM-MH-IOO high resolution spectrometer 
~I".... 0-'=-~" Tetramethylsilane ~I...ul ~.;--ll I"I~~" 

.(ppm) 0 l:JJ ~J..G I"I..G.:U..~ ~I.b"h> 

Silica gel ~I~~ <.S'p'"i ill ';"JJI ~~~~ Lei 

dJ.:L5J F 1550 LS 254 of Schleicher & Schull t~ 0-" 

cm. 2040 r4-j rl"Ji ~o~1 ~~j..l l .;"....ul ~I ~I~ 

Silica gel PF254 of MerckIDarmstadt 0--A ~.l..h...u. 

I"I~t ~~ ';"...J.JI J........::..ill J~ L..i .cm 0.2 ~ 

~ (0.063 - 0.2mm) ~I~I wi ~ Merch silica gel 60 

~ '-T""'J Tottoli j~~.~I w~.).1 J~l w4-JJ .:.G.i 

.~ 
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~l5:..., ~ ~.Y'J-A ~ 4..jl5:..., wl~".K.iJIJwlJ..:j".K.iJ1 G.l::...>1 

(Fox et al, 1966) (Dziewiszek etal, 1994)d.".:.\..b,;-l1 ~IJ-A'.rl ~ 


~" 4.:.'1 W' (Secrist III et ai, 1999) (Frame et ai, 1996) 


wl..."i..:w:... wI...L.:j~ ~'.rL.J wL.J~ Ll..4. i.;-;;G ~ 


(Seghal and Tamm, 1978) J"jl-'-:!A:'l~1 w~J J"jI-'-:!A:'~1 


..,.,1,,>. 4.....IJJ" '__ ." ~I 0-" ~..l..8-l1 0\$ IjJ . (Egyhazi, 1974) 


dJ~J Naphth[l ,2-d]imidazole .~WI~ 1"""':;":; wl...L.:j~ 


:~ ~'p'"i d.4,>L, wL, IJ..u LI..G..oI 


Naphth[2,3-d]imidazole ribonucleosides 


,(Hijazi, 1986), (Hljazi, 1988), (Hijazi and Pfleiderer, 1984) 
~..l,!j~ 0l..S 1~~ ~ ~l:J." (Hijazi and Pfleiderer, 1986) 

.(';;/ ('i~;;i) ~Ja 

http:IJ-A'.rl
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~~~I .:.J....,.,. '~J ~ (activated charcoal) ~~ ~J 

~ ~J .8 ySjoll .........;; ..w~L,.J j.Sjoll J.)l....!..i..J1 ~ d...L;.WI 

UJlII ~ll&.i.,.r ~~ ;d.A ~~ •• Ul0-- cG.,a.4 ..:...~i 

J~I ~J.)J 56% ~l J.......>J .)J.)~ (~ 2.2) ~lA.JII$.)L.~1 

(Dellweg et ai, 1956) ~:. U ~J r179.:..:.lS 4. . r177 

.2JJ~;""'ySjolll~ IHNMR~..:...ljl:,.~J 

(H2NNH2·H20) ..:...IJ~ 0-:1jIJ..>......:-A r~1 ~J I~ 

~~14 (Raney Nickel) ~J J.S.-=...i .)~.H 

:~l: L. t~l,. ..ill:'J 1,2-7-Diaminonaphthalene 

~ j,.i~l J.. 140 ~ 5 ySjoll 0-- (.»-00.074) ~ 14,"=",=:.i 

~~I~ •(80%) ..:...IJ..\;!A 0=jIJ..\;!A J.. 18 ~I ~l~i 

I~ ~i ..ill:' ~J .)IJ ~~ r ~O- '30 0:!L. ~L. r~ 

~I~ ..I.?.i ~J j,.i~l J.. 15 4 ~ ,=",J JS:.:.i ~ 7 ~j.ll 
~ j.I • .)L. ~j,.i~?il ~ . ~.,.rl ~J ~ 4..:.L... • ..u 0l:!W1~ 

0-- J.. 50 -!.:.J....,.,. (Schwetlick et ai, 1990). 7 ySjoll 0-- .1.).,... 

8 yS..rl1 ~ l..a....- ~4-iJ1 ~J ~L.....JI 4.4.,~1 ~ W" J...i..ll ~ 

.~L.....JI .)J.)..rll~ 

1-Trimethylsilylnaphth[ 1 ,2-d]imidazole 9 ..,.sjoll 

0-- J.. 15 J 8 yS..rl10-- (.»-0 J.. 0.53) ~ 0.084 .:G.i ~ 

d:...,~ 0-" ..:...I~ ~J Hexamethyldisilazane (HMDS) 

~~.) 30 • ..u cl.,~1 t'" .)IJ ~~~j..ll ~ 'r"';',YYI 

~~L~ HMDS l>-" ~WI~ .WIJ J"L-JI ~i 

~Jj..ALS.)J.)~':":'LSJ 9~1.~wl~J'~ 

:~~I~'~4--~..G.:O....~ 

1-(2' ,3' ,5'-Tri-O-a.-benzoyl-a.-D­
ribofuranosyl)naphth[ 1,2-d]imidazole 12 

1-(2' ,3',5' -Tri-O-benzoyl-(3-D-ribofuranosyl(naphth[ I ,2­
d] imdazole 14 

:~~ 14 J 12 ~ J.....:-..I.4.IJ 

~J".:II~~I 

:0-- (.»-0 0.41 ) ~ 2.5,"=",=:.1 

I-O-Acetyl-2,3,5-Tri-O-benzoyl-B-D-ribofuranose 10 

~l .).,rtll J~I ~ ~ (CH2Ci2) 0~J# ~~ 0-- J.. 60 ~ 

~I ..!l~ ~ ~.) 15 J%. ~-'J~I .J.;,AJ~ jLa,."""';""'::1 ~J.) 

..L.......i.o:: ~.) 15 ;;J..A (~\...L.u ..!ll......... rl..G.:O....l,. 4~1 t'") 

~L..,JI ~l ~i .~4-iJ1 ~~I~ .uy.iJ1 ;;J» ~J.) 

I:.u. ~~~4 0-'jljJ J.. 25J <-.94 (CH2CI2) 0-- J.. 25 

2-Nitro-l-naphthylamine 5 ..,.sjoll 

~ 100 0-- J.:.#. ~l .L. ~ J...>..ll ~ 0-- J.. 83 ~i 

'I$~I J>..ll ~ 0-- J.. 500 J I-Naphthylamine (J,Y 0.7) 

;;).» ~J.) ~ ~WI ..!l1~1 4.loL...y. 4..:..J-"":' ~I ..!lp. 

........ IJ ~~ a.L..,;J.1 ;;.)UI J.Wo .)~.J .~.) 15 • ..uJ 4.!y.iJ1 

.~l,. ..ill:'J (1.4 4.!t.s') ~~I~ 0-- J.. 53 ~i .~i 

4..:.L... ~;;..u ~1..dp.~~1~4.!~l0-- .l&:U'i1 .M.!J 

~I~ ~ .•~ r-,",yllJl ..:...ljy'~ 0-- ~ 12 '4ll ~i ~ 

J...>..!I ~~~JJ.¥->JI ~J.4.4)'..u ~~I ~~llJl 

..w....S'i ~ ••" ." . ..h;..;., ~~ L ~ (50%)... '?'" o.:v-~ • ... • J 

:0-- (~ 46) J.:.#. 0-- ~llJl I:.u. ~.~I 

4-Nitro-I-acetylaminonaphthalene 2 • 
2-Nitro-I-acetylaminonaphthalene 1 • 

(50%) UJ~I ~ 0-- J.. 125 J j,.i~?il 0-- J.. 125 ~i 

~~4..:.L...18 •..u.)IJ~~~J~L.....JI~I~l 

.Complete Hydrolysis 4...\:; ~ 4-.....:. 

(Hodgson and Walk, 1933) 

..ill:' .M.! ~ 4 J 3 ,pJ1 0AYI -':!#JJ..\;!A ........~ .UI ~i 


jLa,.J (J.. 100 ~ ~ 7) 0=Y-!~ yS~ ~llJl ~I ~.,.,. 

..:r;>..LJ1 ~~I 1..l.:'J ~.:..:.~ 01 ~! <-.94J1 ~JJ~I -':!# 

II 1•. :11~1 .. ' -' I ~. • .CI\..., 4......5111-:'
I.T.~ ... J\.H~~,-"","""J ~J-. . .r ~ 

~I 0-- J.. 1) .>S'..rl l UJ~I ~ ~~...JI ~.,.,. .~~~I 

.(0=Y-!~ 0-- J.. 70 ~ 

i~~J 2-Nitro-I-naphthylamine sulfate ~J~ 
_I UI' 1.1"4...oJ1· .j •. .. ·:.I\...,' .' ... ' 
~-,",,"J. u-"u-e--' -.~ f-'~J\.H~ .J\.H~~ 

5 yS..rl1~h l:..J.C.w ...b......,.rl ~1 ui ~l r-,",yllJl ~-'J~ 

J~'il ~J.)':":'lS ~'r 138 -137 J~'il ~J.) .(~ 5.1) 

.(Hodgson and Walker, 1933) ~:. W" r144 - 143 

2-Nitro-l-naphthylamine ~~ ~ ~J I~ 

~ J......:>...i..1 .)~ rl..I...;.,:L...L,. 4i 4-Nitro-I-naphthylamineJ 

~..:...~i ~G r~J# 0-- 4.:.fi... (eluant) ~J ~~I 

.5 .)~I yS..rl1 ~~ 20: I 

. Naphth [I ,2-d] imidazole 8 ..,.s..>11 

j,.i\~.lI0-- J.. 160~5 yS..rl l 0-- (.»-0 0.025) ~ 4.7 ,"=",=:.1 

•..uJ~-'J~1 jL:.0--.P.' ~JPd/C (10 %)0--~ 80 .).P.'J~J 

~ 0-- J.. 20 ~i .<-.9~1 ~ ~J J~I ~J . 4..:.L... 20 

.4..:.L... 14 • ..u .)IJ ~~~I ~J (formic acid) J...i..ll 

http:0--4.:.fi
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J.. 1.6) ~ I 0-" J....J~I ~~ tlj::U'i ~WI ~...".1J1 ~I 

~JJ 16% JJJ.>-4:' 15 yS~l0-" ~ 0.3~~ 14yS~l0-" (J.y> 

·t 192-190 J~'il 

N H C 
63.99 5.37 9.33 ~L....,.. 

9.31 5.27 63.85 ~ 

~I ;;...I....-....<:\..4JI..,.!!0~G#.;~-2.10-"J..IO~i 

0-AJ....o 2.3J 10~IL.>-o(J~ 0.063)~15J 9 

~I.:.... (Triflate) Trimethylsilyltrifluoromethane sulfonate 

.J..lS t~ JJ~I ..,J..:. ~j.ll I.!l..» ~ 0~G# .;~ -1.2 J.. 10 4 

4 tJ,!~LilI .::..LY.H 0-" ~J~ ~J.;!j~1 J.¥>.JI l.a J....C. 

J.¥>.J14;;J.P.'YI ~~Ir)L.~1 ,- a b·.::.... I ~ J....:>..i.ll ~ 

~ d ..... ;;~ .Ul,. JJ1>..l1 J....C. ~ .~UI ~I },., ~l,.J':"" 

~~I~.::......w~tyyLilI.::..~..r.oS~~~~I~1 

i..b,;J.;. ~~j.A -r' ~J ojL. .::..~ 1.!l1.:Li,p.. ,~ ..6..;., ~ 

=j::UIJ ""!J~I ~I 4 W' ~~ 14 J 12 0-" ~yi 

~l:W c..:,lSJ 15) 13 ~LulI..,J..:. ~~Iyl J....J~I d.c.~ 

~...".1JI0-" ~ Jy.o.>Jl ~ U ~\.b... CHN..)-'AlaJ.J ~.J..l1 ~I 

.1 H,l3C NMR J UV ~~i ..ill.:..5 ..)J~I 

~ 7 yS~1 4l....A LG.J..l 8 (~~I) o~\..4J1 .::..~ ~ 

~~~ ..l.D 7 y.S~1 L.i (Dellweg et at, 1956) J....-.i.ll 

L>""~~I~~"-:t.-.~~J~I~ l-Naphthylamine 

and Hamilton, 1932) (.L...)L,.J>JI~p-4.....~IJ-.=..,.Jo 

~ U----OJ (Hodgson and Walker, 1933),(Saunders 

(Dellweg et at, 1956) H 2,Pd/C tl~l,. J..>L,.JI Jly-->I 

~J ~J~J 4 NH2 NH2· H 20 tl~l,. ..ill.:...sJ 

~ L. 4SL.:L..... L.i . (1 ·b b v.) (Schwetlick et at, 1990) 

l..A'iJi ,~yb~ I~...w 14 J 12 ;;..w:.\..4J1 o.i....&J J.;!j~1 

(Revankar and Townsend, 1968) 4...J...w..l1 ~I ~..rlo 

~ ..illJJ Benzimidazole...L,>~ ~ 4 ........I...;.....:,.....".1.IJ 

9 l.a ~I ~L~ ~ 0-" H1'vlDS tl~l,. ;;~.1I o~\..4J1 

(Stevens et at, 1968) JI~~I ~.J.>. 11 t-" (t 
0 

130 ~JJ ..l..i.c.) 

},., HBr j\..:. ) ..... h> ..illJJ ~~I jo..A,?uJ1 },., ~yl&J1 J>. ~J 

0-" .b"J.>. ~ KI 0-" d»-4 F. J.P.'Y.J .10 <l,l ..,..I.:ul CH2C1 2 

~ ..l..i.c. 0L,.SLulI ~ 14J 12 ([3) t:.,.J (a) wi ~L..:.... 

0-" d,jfi-o ~tl~h>J (..p.-~) ~YJI J....:>..i.ll J~ ~L..Y. 

.20: I ~ d:,....-:•...i JA!! J 0~GJ~ ';l.U -2.1 

o~\..4J1 4~ c..:,~ 14 J 12l-&,> ~ <?II ;";'G.JI ~.;-hll L.'I 

304,,:-,:!Ji~" II 11ySrllu, < i~~j.ll 

~j..i.,. J.. 30 4 ,,:-,:!J~ 9 yS~1 L.i . (JJ~I ~j.ll) ~4- ~j..i.,. J.. 

~~~I~~ ,.,.,>.'ll..,.!! JJ~I ~j.ll ~i ,(.,.,>.'11 ~j.ll) ~4-

t~lS.J1 J.;!JJ,! 0-" ~ 30 l+..J! ~i ,tl.,.;;J1 ~ ;;JL. ~ ,"-:l&.ill 

~..6..;.,~Jt 130o)"»~JJ ..l..i.c.~L..o...u~~(KI) 

J..>WI ,,:-,:!Ji ,~lL.i.1.I1.!l1~l,. d..~1 ).,.,..:;....1 t-" mmHg 200 

;;JUI 0-" ~ y....IJ ~J ~ ~IJ t~J# J.. 250 4 .....,~I ~ 

.::..LY.H ~0-" J.. 30~ ~~.,JI c.J...~ ,J.:,Li:J1 J;.J.;! ~ 8 t~1 

~..... ~~.,JI ~ ~ d ..... .!:...~, (IN,NaHC03) tyyLilI 

tyyLilI d:u~ ~ ~J ~I ~I~ ~ 0-"J .Ul,. 

~ 0-"J ~~I ..,.!! .::..~ ~ ~I ~I ~J (Na2S04) 

~J ;;JL. W;....;.,;,~ JYl::J.I....wJJ,.ilioJ.. 100~1..)! ~i 

0->~ 0-" ~ 88% JJJ.>-4:' ~ 2.7 0ji (amorphous foam) 

(Column)j.......:.llJJ-4-'-:'~j.lII.:.u.~ 14 J 12 (0-'~.,.:.i) 

0~G#';~ -2.10-" d,jfi-o ~ Jl..w.....l,. (chromatography) 

t....,.~IU--~ 0.55~~ 1:20~.::..~iJ.?:!J 

~J t 110 J~'il ~JJ 27.5% JJJ.>-4:' ~Ji 14 (13- anomer) 

."-:»-4 ~~ OJL. ~ 

N H C 

4.57 4.61 72.54 ~L....,.. 

4.33 4.75 72.49 ~ 

~ 1.2 0ji d..iJ--"" ;;JL. 0~ 12 (a-anomer) wi ~I ~ 

·t 100J~'i1 ~JJ 60% JJJ.>-4:' 

N H C 

4.57 4.61 72.54 ~L....,.. 

4.57 4.69 72.00 ~ 

1-(a..D-Ribofuranosyl)naphth[ I ,2-d)imidazole 13 ..,..sj-ll 

JYl::J.1 0-" J.. 200},.,12 yS~1 0-" (JJ-" J.. 0.7) ~ 0.4 ~ 

4~l,.J 0-"j.l1 t-" .jW1..,..1~ tJ,!~L ~ 30 '4l! ~'I ~~I 
.Ul,. JJ1>..l1 ww.. .~.r<J1 0)..» ~JJ ..l..i.c. d.c.L.. 4 J)\.;.. ~I 

4~1 y.:Ji .~~I ~....w ~ J>JI ~ 0-" .::..I~ JJ-""'J 

'::"Jfo ~ (.::..I..... .!:...~ ~I ~.a.::..Jfo) ;.,;,~ .U1....wJ .L.J.. 10 

13 yS~1 0-" ~ 0.15 ~~JL..:. J,.ili. J.. I 0 tl~l,. ~..... 

·t '223- '219 J~'il ~JJ 76.5% JJJ.>-4:' 

C 16H 16N204 (300.3) J ..)-'AWl ~ 

N H C 

9.33 5.37 63.99 ~L....,.. 

9.08 5.49 63.92 ~ 

1-(I3-D-Ribofuranosyl)naphth[ I ,2-d) imidazole 15 ..,..sj-ll 
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Bj 0: 0LpL...:a1 J....,.,. ...)j~1 ~~I 4- L.$ ~~ 0LpL...:a1 0 1:u. ~ 14 j 12 0-" ~uP Triflate ~w,l,.j 10 fi....Jl,. 9 ~I 

0: ~-':I~I ..,.1:. ~ (Zemplen et ai, 1936) Zemplen ~~ ~j.;.lhll ~tJ.1 J.:.....j 4- (NaOCH3) ("y~l.iJ1 ~i~ 14j 12 

~ylj ~~I ~I -':I...u.:; t...i (CHN). ......,l.L.J1 Jel.>.:i 4.l..L.....". ySl.w ~ L!.j.,;.'= <?JI d..h~1 ~I 0-" ~y .;..QJj . (2..b.6....) 15 j 13 Bj 

")l ~w,l (2 Jj~) lNMR ~\...U.l1 ~jj1.l1 ~I c.4,;bj (I Jj~) UV ~I~ a......:.~1 c.4,;b...;...-.;-b ~ 0~ ~ J$'.l ~lyiJl 

.13NMR 

MeOH~Naphth[I,2-d]imidazole ~~ UV U"'~I ~ (1) Jj~ 

-naphth[ I ,2-d]imidazole 'max (nm)* log € 

1-(2,3,5-Tri-O-benzoyl-O:-D-ribofuranosyl) 12 323 313.5 

275.5 

283 

237 

3.82 

3.60 

3.87 

4.96 

3.62 

1-(2,3,5-Tri-O-benzoyl-~-D-ribofuranosyl) 14 325 

274.5 

313.5 

236.5 

282 3.79 

3.60 

3.84 

4.95 

3.61 

1-0:-D-ribofuranosy 1-13 324 

[290] 

[254] 

[223] 

317 

280 

236 

310.5 

[271] 

[231 ] 

3.88 

[4.02] 

[ 4.34] 

[4.88] 

3.66 

4.09 

4.99 

3.79 

[4.03] 

[4.98] 

1-~-D-ribofuranosyl-15 

UV U"'~l4- ~b5~1 ~..,.1:. JJ,.j [ ] <.>"1j9~1 ~ ~I 

324 

290 

[254] 

[224] 

317 

280 

236 

310.5 

[271] 

231 

3.88 

4.03 

[4.34] 

[4.90] 

3.66 

4.12 

4.99 

3.79 

[4.04] 

4.98 

CDCL3 JD6-DMSO ~Naphth[I,2-d]imidazole ~~ lHNMR ~ (2) Jj~ 

CrH Other Aromatic Protons Cr-H C2,-H CrH C4,-H Cs,-H CrOH CrOH 

1 8.30 (s) 8.41 (lH, d, 1=8.0) 
7.98 (lH, d, 1=8.0) 
7.44-7.77(4H, m) 

5* 8.55 (s)8.63 (lH, d, 1=7.3) 6.79 6.20 6.05 5.05 4.78 
8.12 (2H, dd 1=7.3,1.8) (d,1=6.0) (t, 1=7.0) (q,1=6.0) (q,1=5.9) (2H,dd, 1=12, 3 
7.89 (2H, dd 1=7.3, 1.8) 

I7.05-7.70 (l6H,m) 

7* 8.34 (s) 8.63 (lH, d, 1=7.3) 6.49 6.08 5.99 4.75-4.95 
8.12 (2H, dd 1=7.3, 1.8) (d,1=6.0) (t, 1=6.1) (q,1=5.9) (3H, m) 
7.98 (2H, dd 1=7.3,1.8) 
7.30-7 .94 (l6H, m) 

6 8.46 (s) 8.47 (lH, d, 1=8.0) 6.41 4.37 4.25 4.18 3.49-3.72 5.47 5.29 

7.99 (lH, d, 1=8.0) (q,1=4.3) (q,1=6.1) (q, 1=5.9) (bq) (2H, m) (d,1=6.0) (d,1=6.0) 
7.84 (lH, d, 1=8.0) 
7.73 (lH, d, 1=8.0) 
7.61 (lH, pt) 
7.50 (l H, pt) 

8 8.47 8.53 (lH, s) 5.99 4.41 4.16 4.05 3.61-3.77 5.51 5.25 
8.01 (lH, d, 1=8.0) (d,1=6.1) (q,1=6.1) (q, 1=5.9) (q,1=5.9) (2H, m) (d, 1=6.1) (d, 1=6.1) 
7.94 (lH, d, 1=8.0) 
7.75 (1 H, d, 1=8.0) 
7.63 (l H, dd 1=8.0, 1.8) 
7.05 (lH, dd·1=8.0, 1.8) 

pt =pseudotnplet; bq =broad quadruplet, *lH NMR taken In CDCI3, J in Hz 

http:fi....Jl
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\ 
8 

~ I ~ HMDS. 

~ .#oY 05L,:1r~
8 

~ 
+ 

~ 
~ 

~ ~ B At 

~.# 100¢1I , ",,'" .:g" 
1: AC20, AcOH, HN03 2: 50% H2S04, EtOH 3: HCI (g) 4: c.H2S04 5: NaOH 

6: column chromatography, CHCl3 : ethylacetate (20:1) 7: H2IPd IC 8: NH2NH2.H20 Raney Ni 

9: HCOOH 
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