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beptalldmy iave~tigetian of epproechee to the total eynthemia of cerulonin (&I2 end 

related compouoda,vetiahedto convert the temlnal acetylena~to theacetyleulc priauy mida 

33 -a 

am2 

1 

100 siaplemethod forecbieving a comereionof thetypeRC%H+RCZ-WNE2 is hmm. As- 

quenceuhicb requirea the fntemedkcyof the ecid cbloride&ia iacap8tiblewith tbepremeace 

of tbe tetrehydropyrmyl ether protectfng group. 4a 
Au akemmtBJe ntbd, the mly8f8 of 

the methylester~ln 8 aolutioncapoeed of 30% liqa2d QlDoiL md 502 ethyl- &cold 

conteiaiaS e trece of XQ$Cl requ%ree 10 bour8 even et 7S".& 

PCZ-COCl P-Cz-CG2CE3 

r a 

Thereforewe soughterore fecile end ~relMthodof~colp~~pronccuboa homolo- 

ption which would afford a prlnry emUa. Seconduy amidee (8J uy be conveniently preparod by 

treetmnt of a covelent isocyenete (I, with a GriSnad reagent &5 If tbeneturaof the i8ocyr 

nate aubetltueut B' were such that ft could eaeUy be rewved from the nitrogen in emide 3, this 
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Grfmard synthesis would afford primary amides as well as secondary amides. We have found that 

trimethylsilyl isocyanate @' and chloroacetyl isocyanate (7J)' are particularly suited to this 

approach to primary amides, that the tramformation is general 

as acetylanic Grignard reagauts, and that in the reaction with 

version a '2 requires only one stapp, 

a 1 

The addition of trimethyleilyl isocyanata to a solution of Grignard rugmt, followed by 

a. B’ - Si(~)3 

b. B' - CCm Cl 
2 

for arometic and alipbatic as well 

trimethylsilyl isocyanate. the con- 

KC 
Ho 
\ 

2 
=2 

aqueous workup, afforded the amida 2 along with varying awunts of the substituted silane 10.' 

The product distribution ia this reaction vu fouud to be solvent deprrdaut. The proeence of 

dioxme greatly increamed the addition reaction (& +a, to the exclusion of the substitution re- 

action @ * 2). Uo silanu could be detwted in mixtures from thuo experiments and the amides 

could be isolated directly. 

In atypical procedure, a 

tatrabydrofurau and added to a 

dioxane. The reactioamixtore 

twerature. and quenchedwith 

fond~thar and recrystallized. 

0.9 g wlution of the GriIpurd rugsnt was prepared in ether or 

alight excess of trimethylrilyl ieocyanate in 3 - 5 volumes of 

was stirred at 85-95. for 2 - 24 hours, allowed to cool to room 

aqueous Worn chloride. Theproductwu iaolatd from chloro- 

Specific raeulto are recorded kr the Table. 

In the case of the reaction of a Grignard rugent with chloroacatyl isocyuute, the initially 

isolated product is the imide 3. Hydrolytic or reductive remval of the cbloroacatyl group 

l ffor& the unsubstituted amide 2. 

follow. 
//O 

gMg Br 1.c1Cg2c~lKC > 

2. E20 

Kxpuimatal procedures for each of theae transformations 
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A 0.9 g solution of the GrQnerd reagent vea prepued in tetrahydrofurea end wu 111owly ed- 

ded to e eligbt exceem of ctkro&cetyl iaocy&kete in 2 - 3 volumea of tetrahydrofuxan et -70.. 

After stirring for 5 - 10 minute0 8t -70.. the cold beth vem remwed and wheu the reaction mixture 

reeched -30., it wea quenched with aatureted milrm chloride solution. The intermediate imide 

&waa ieoleted from cbloroform/etber aad recryetellizad (me Table). 

A aa@e of imide & wu treeted with 1.5 equivalarta of sodim hydroxide in wthenol. Thin 

layer chromatography indiutedthettbe reectionwu complete in a feuminutea. The amide9_wea 

isoleted from chloroform/ether end recrystellised (aeo Teble). 

Alternatively, excem zinc dust vaa edded to a methanol solution of imide &. After 14 

boura. the reectioo mixture vu filtered end pertitiomed betworn cblorofoafether end mter. 

Amide 2 was isolated end recrymtellized (see Teble). 

Teble- 2%. Enections of Grigcurd Eeegeuta with Submtiuted Isocyautr:' 

Yielda and Melting Pointa of Product8 

B sb sb 9' 
C 

(fromM (from g (fr% 8b 
by hydrolyaia) by reduc&) 

'6% 49% 56X 52% 82% 
125.5' 157.5-158.5. 126.5-128. 127-128, 

c6E5cIc- 48% 76% 83% 90% 
106.5-107.' 145.5-147,s 107.5-108.5. 102.5-104.5. 

,-c as 84x 67% 86% 
106.5-107.5a 104.5-105.5. 100.5-102~ 

50% 
81.5-83.5° - 

e. All crude yields ere greeter theu 70%. Crude producta were recryatallimed from benzene/hew 
me. All products heve ir cud nmr spectra consistent vith the l asi~md l tructurea. b. Yields 
era bued on C E 
besedonthe d 

r, 
rz 

C B CiCll, PC 
l pen& imi&_. sa"l 

5Br, and C61i5CE2Ck12Cli2Br, rerpectively. c. Yields ere 

Tbia method complammta the previously known 1-cerbon homolopetiona of GrQnerd r-gents.' 

Bfforte are uaderwey to apply this method to the synthesis of carulenin and other functioneliaed 

emides. 
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