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pbstract - 'IhecytotoDdcMtural~ -inehai3bee!nsynthesised 
by%di@a~ a&lit&x-~ reactkm be- lnddyl-3-l nitrile and 
N,=~lamLrroni trile sulphidegenerated in situ thnnqh the thendysis -- 
of 5-[N,Ndn&hylamd)-1,3,4~zthiazol-2~. 

Recentlytheisolationads+ructuredeterdn- 

atlon of dendrcdine (31, a rrretab~lite of tlw 

marineixxni~teDendrdagrossu.lar (S&l&) 

indigenxlstotk!NorthErittanyaDastwis 

annaulced.' Ttkeaxstitzltlcnof thiscyto- 

toDtlcrdeculeisu~~~~& for althcxqh the 

indolicringandthesidedxd.noftry@d~~, 

oranequivalentpreCursor,aFpeartobelnaxp- 

oratiintn dendx&lne, the furtherbiogrllth- 

eticelaboraticn of the sick chain 

-thiadlazoleun.ltis very rare, if 

wemwreportthesynthesisof 

prcductvla a 1,3_dipolaraddition 

in&lyl-3~xrbony1 nitrile (1) and 

aminadtrile &phi* (2). 

into a 1,2,4 

notunique. 

thena~al 

N,Ndln&hyl- 

Surprisingly,wecanfindnonrentionof 

irrdolyl-3-carkxxyl nitrile in the chanid 

literatLlre, ale in air hands it is easily 

prepared by heat- IncMyl-3-caximyl chloride2 

with cqper( I b2yanhk3 xll&e!d,whaw 

devlseda'cnepot@synthesisofthisaxqxxd 

frun indole and oxalyl chloride for it is un- 

lIE?cesearytolsolateand~ifythe~~te 

acidchlarideprlfx to its reactlcnwith 

oopper(I)q=-dde. 

Nltrile sul@ddes canbegeneratedby 

therrrdysis of 1,3,4~-&zol-2~11~~~ and in 

ourcasetknewseartingn~~terial (6) was 

fond by treating N,WW&hylur~ (4) with 

ddo~lsul@enyl chloride 1515 Ihe 

prcdwtwas thenkkkd slawlytoa eolutia~of 

indolyl-3-l nitrile (1) In N,Ndlx&hyl- 

formamide maintained at 145-150°, giving the 

nitrile sulphlde (2) ad thexe dzndxdolne (3). 

After chrcmtoqr~c fxrrificatlan, this 

afqxxnd~~toha\R~ticalphysical 

prqertiestitlxxeattrtitfxltotlxnatural 

p&Et.' 
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Me,NCONk + 
L L 

WIOSCl - -2 
NMe2 

4 5 

Infra red data refer to Nujol mills unless 
statedotherwise. lH N.m.r. spectra ere re- 
mrded at 100 MHz and 13~ n.m.r. spectra at 22.5 
wz; inhothFnstanoescheltlkalshiftwxe 
measured mield relative to tetramuzthylsllane 
asint42.malstatkh-d. 

InQlyl-3-carhorryl nitrile (1). Oxalyl &&ride 
(8.5 a+) '~RLS added drowlseto a visor=rusl~ 
stFrred 33iution of i&le (10 g) inkhyi 
ether (200 urt3) maintained at+OO. Af* 1 h, 
~(1 Icyanide (14.2 
un ) ard toluene (150 A 

), ao&x.ltrlle (8 
)wereinkoduced 

andthereaction mlxlxreheatedsottlatthe 
dlethyl ether distilled off. ?he reddual 
rratzdal was mintaFned at 110' for 6 h, the 
soUdsw.rethenremrved hyfiltrationand 
~shedwlth aoetcslitrile. 'Ihe filtrate and 
w&lingswereanwned,boiledwithc+wcoal, 
again filwred and finally -rated urder 
reduuzdpressuretoyleldapaleyellowsolid 
whichwas~Ffiedbychrornatographyover 
silica gel wing clkh.Lm as elwmt. 
Indolyl-3-carhcql nitrile prqared In W 
way is a oolcurless solid, m.p.~190' (kc.), 
yield 53%. w an-1 3200 hr, 1615; dH (d6- 
DWZG) 12.95 (lH, bs, W), 9.60 (lH, S, H-2), 
8.05 (Vi, m, H-4), 7.82 (lH, m, I+7), 7.20 C2H, 
m, H-5, H-6); 6c (d6W) 158.6 (s, CU, 
137.6 (s, C-7a), 124.8 (d, C-2, C-5), 124.3 (s, 
CN), 123.7 (d, C-4), 12t.O (d, C-6), 116.3 (s, 
&a), 114.3 (6, C-3), 113.3 (8, c-2, C-7)6 m/z 
(EI), 170 (M+, 77%), 144 (100%) [Fbund: C, - 
71.0; ;, ;k; Nh 1;6.35;10HsN20 reguirea: C, 
70.6; , . I l l 

5-(N,N-Dimethyl&)-1,3, 4-o~&$la&iazol-2~ 
(6). ChIorocarbnylsulpknyl chLori& (11.5 g)7 
In acetcnitrlle (20 cm31 w& ti In portions 
to a susqxmsion of N N-dirrrethylurea (25 g) in 
a-trile (200 a&. !the mactlon Idxtum 
wasstFrredforlharrdthenfilter&. Meth- 
~1UaS~tothefiltrateInOkkrto 
decqxxee?Uzess&lo~ I=w=YI 
chlorideand the solvents thenwaporatedoff 
at 40° in the presexe of silica (100 g). Ihe 
residue uas added to the tap of a mlwrm of 
silica and eluti with 3: 1 dihlontdhane, 
6O-80° petrol thus affording a yellow oil (9.6g, 
74.5%) of the title OJtpound. w Uqu.id) 
an-1 2920, 1755, 162O;bH (CECl3) 3.05 2.85 
(2 x S, 2 x 3H, 2 x NM>); m/z (EI) 146 (M+, 
23%l, 72 1100%). m heam -60' this 

ZZnZZZZgZKZtI 
d=W?=and==+=~Y 
yinthenextstepwitkut 

further purification. 

~thylamLno)-i,3,4~thiadFazol-2-ane (0.8 cm31 
added Inportions. Afterafewmlnutesthe 

reactionmixture was aoleda&titothe 
top of a mlm of neutral al-. Elution 
with chloroform 60-80' petrol mixtures (1:1 - 
2:1) afforded the title axqcund as yeIIw 
prti (20 ny) m.p. 280-282"; tied m 280- 
283' (with authentic .8- wine), lit. 280- 
285"; vmz,+-' 3225, 163Ow, 1598; 6H (d6- 
m) 12.2 (lH, hr, NH), 9.05 (lH, S, H-21, 
8.42 (lH, m, H-4), 7.66 (lH, m, H-7), 7.41 (m, 
m, ~-5, H-6), 3.30 (6~, s, 2 x mi); $., (d6- 
w 
7. $” 

) 9.35 (lH, d, H-2), 8.50 (lH, m, H-4), 
5 (lH, m, H-7), 7.40 (W, m, H-5, H-6), 3.25 

(6~, S, 2 x rq)t 6~ (d6-Me2W, 187.8 (s, 
m), 175.7 Is, C-5'), 172.4 Is, C-3'), 138.3 
Td, c-2), 136.6 (s, C-7a1, 126.3 (s, C-3), 
123.7 (d, C-5), 122.8 (d, c-6), 121.4 (d, C-4), 
112.8 (d, C-4), 112.4 (s, C-3a), 38.6 (s, 
N(CH3)2. m/z 314 (M+ 56%), 144 (loo%), 129 
(la), 102 m) [Fbund: C, 57.2; H, 4.6; N, 
20.7 calculated for Cl3Hl2N4a C, 57.35; H, 
4.4; N, 20.6%]. 
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5-[3-(N,N-Din~thyhnlno)-l~2~4-thhdia zolyl]-3 
-indolylnkzthanane (3). Indolyl-3-carkm 1 
nitrile (100 rru) In N.tWWr&hvlf d I1 
cad) ws haa& to 145 - 150' kcI 5-(NJ+di- 


