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A Novel Reaction of Cyanogen Iodide with Cyclic Tertiary Amines

ByungH. Lee,*MichaelF. Clothier,and DaciaA. Pickering

Animal Health DiscoveryResearch,Pharnracia& Upjohn, Inc., Kalamazoo,MI 49001

Abstract: It has been shown that cyanogeniodidereacts with the tertiary amine ring of
marcfortineA (1) to give cyano (4) and iodocyano(3) substitutedproducts. We have
now extendedthis reactionto various cyclic tertiary rrmines.
@ 1997Elsevier ScienceLtd.

Cyrmogeniodide(ICN)has been used extensivelyin the literaturefor cyanationof alkenesand

aromaticcompounds,’iodinationof aromaticcompounds,2formationof disulfidebonds in peptides,3

conversionof dithioacetalsto cyanothioacetals,4formationof trans-olefinsfrom dialkylvinylboranes,5

Iactonizationof alkeneesters,bformationof guanadines,’lactimization,8formationof ct-thioethernitriles,9

iodocyrmationof alkenes,’”conversionof alkynesto a.lkyl-iodoalkenes,” cyanatiodiodination of 13-
13 Dfing OW modification studies on marcfortineA>adiketones,’2and formationof alkynyliodides.

fungalmetabolizeof Penicillium roqueforti,’4 we foundthat treatmentwith cyanogenbromidegave the

15 Scheme 1). However, cyanogen iodide k
ring opened product typical of the von Braun reaction (

refluxingchloroformgave entirelydifferentproducts:trans-16-iodo-17-cyanommcfortine(3) and 17-

cyanomarcfortine(4) in 90Y0 and 5~0 yieldsrespectively.’bLowerreactiontemperaturesseemto favor

formationof the cyanoproductat the expenseof the iodocyanoproduct.To the best of our knowledge,

this is the first time ICN has been used in this manner.
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To demonstratethe generalityof the abovemethodology,we have examinedthe reactionwith

differentcyclic tertiaryaminesystems. A numberof readilyavailablecompoundswere subjectedto 2-4

equivalentsof ICN in chloroform(refluxingor at roomtemperature).”

Subjectingcomplexsubstrates(Scheme2) suchas vincarnine,paraherquamideA, and therrnopsine

or moderatelysubstitutedpiperidinederivativesto the aboveconditionsgavethe desiredtrans-iodocyano

and cyanoproducts. Commonfimctionalitiessuchas hydroxyl,carboxyl,carbonyl,alkoxyland

carboxamidowere unaffectedby the reactionconditions. Additionrdly,ring size seemedto be unimportant

and chiral centerswere not affected.
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This reactionmay involveirnminiumion and enamineintermediates.’c An equilibriumbetweentwo

such intermediatescould accountfor the productratios.In one case wherethe putativeenamine

intermediatewas stabilizedby conjugation,we were able to isolateit, whichsupportsthis mechanism.
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Indeed,tetrabenazinewhentreatedwith ICN at roomtemperaturegave enamine18 whichwas isolatedin

71% yield.
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In summary,the versatilityof cyanogeniodidehas been extendedto includeiodocyanationand

cyanationof cyclic tertiaryaminesin moderateto goodyields. Consideringthe simplicityof the reaction

conditionsand the generationof productsin the absenceof an rdkene,this methodis a convenientway of

functionrdizingcyclic tertimyamines.
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Compound7; ‘HNMR (400MI@ CDC13)ti 7.6-7.5(m, IH), 7.3-7.1(m, 31-1),4.61 (s, IH), 4.5+.4
(m, IH), 4.2-4.1(m, 2H), 3.84 (s, 3H), 3.7-3.4(m, 3H), 3.0-2.2(rrq6H), 1.5-1.4(m, III), 0.96 (t, .l
= 7.6 Hz). HRMS(FAB):m/e 505.0875(CZH,JI,N303+H requires505.0864).

Compound8; ‘H NMR (400MI& CDC1,)57.6- 7.5 (m, IH), 7.3-7.1(m, 3H),4.66 (s, IH), 4.4-4.3
(m, IH), 4.14 (br s, IH), 3.92 (old,.J= 5.5, 14.6EILIH), 3.85 (s, 3H), 3.73 (d, .J= 10.9I@ 1 H),
3.4-3.3(m, IH), 3.1-3.0(m, IH), 2.8-2.6(nL MI),2.5-2.1(m, 5H), 1.5-1.4(m, IH), 0.96 (t, J= 7.6
Hz). HRMS(F/Ml):m/e 505.0875(CZHXI,N,03+H rcquks 505.0864).

Compound9; ‘HNMR (400M- CDC13)57.6-7.5 (m, IH), 7.3-7.1(m, 3H), 4.63 (s, IH), 4.03 (s,
IH), 3.9-3.8(m, IH), 3.84 (s, 31-1),3.6-3.5(m, IH), 3.3-3.2(m, II-I),3.1-2.9(m, IH), 2.7-2.6(m,
IH), 2.3-1.4(m, 8H), 0.93 (t, J = 7.6 Hz). HRMS(H): m/e 379.1899(CZH2sN303requires
379.1896).

Compound18;‘HNMR (400MHz, CDCI,)37.27 (s, IH), 6.66 (s, IH), 5.64 (s, IH), 3.92 (s, 3H),
3.88 (S,3H), 3.65 (old,J= 5.3, 12.5HL IH), 3.40(old,J= 5.5, 12.7I& 2H), 3.31 (old,J= 8.6, 12.6
Hz, IH), 2.95 (old,.J= 6.2, 12.6I& 2H), 2.45 (m, IH), 1.79-1.69(m, 2H), 1.34-1.27(ddd,J= 4.8,
13.0, 13.6~ IH), 0.97 (d, J= 6.2 & 3H), 0.92(d, J= 6.3 Hz, 3H).HRMS(FAB):tie 315.1834
(C,9H25N0,+ H requires315.1834).
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