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although reactions of a variety of alkenes with iodine(I) thiocyruwte have been 

reported,1 and kinetic data* support an ionic pathway involving an open carbonius ion, little 

conclusive identification of products has been made. 
1 l * With one exception3 ISCN has been 

generated by treatment of thermally unstable thfocyanogen, (SCN)2~ with iodine: limited 

spectroscopic data4 indicate partial reaction in this system to form ISCN which has 

reasonable stability lf in solution (HOAc, Ef20, C6H6). An investigation of alternative 

syntheses of vi&ml iodothlocyanates and fodoisothiocyanates has resulted in experimentally 

simple procedures which do not involve prior formation of (SCN)*. Thus, reaction of XC1 

(1.5 -01) with XSCN (2.5 mnol) in ChCl5-sulpholane .(l:l, 10 ml) at 0’ for 2 h gave a blood- 

red solution to which cyclohexene (1.25 nmol) was added. After 4 h at 0’ in the dark work- 

up gave e-l-iodo-2-thiocyanatocyclohexane (67%) ,5 _ trans-l-iodo-2-isothiocyanatocyclo 

hexane (lX)6 and a trace of 1-chloro-2-iodocyclohexane. Use of sulpholane or 

CHCl3-sulpholane (211) (IS solvents with XC1 (1.50 smol)-KSCN (1.25 smol) at umbient 

temperature resulted in increased yields of the iodochloride at the expense of the 

iodothiocyanate, while CliC13-EMS0 (1:l) or CHCl3-HMPT (1:l) decreased the crude yield 

significantly. However, I2 (3 mnol)-KSCN (3.75 msol) and cyclohexene (1.25 ndlol) in CHC13- 

sulpholrne (l:l, 10 ml) at O” in the dark for 21 h gave 96% of the 

the yield frw this reaction was unchanged in the presence of galtinoxyl under nitrogen. 

Use of TlSCN instead of KSCN also gave a crude yield of 96X, but in this case the 

iodoisothiocyanate (60%)5 predaeinated over the iodothiocyanate (15%). When ctlCl5 (15 ml) 

vas used as solvent vfth TlSCN the crude product (92%) contained the iodolsothiocyanate 8nd 

the thiocyanate In the ratio 2:l (53% and 25% respectively).5 Thus simple variation of the 

metal thiocyanate allows formation of either the iodothiocyanate or the iodoisothiocyanate as 

the major product. The enhenced yield of iodofsothiocyenate fras TlSCW is prembly due to 
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retention of thalliu-molphur bonding7 tmmultial in increamed l bailability of nucleophilic 

nitrogen in the potential rbident anion , via a pathway rililar to thmt pomtuleted8 for the 

iodomerboxylmtioo of l lkenem umb$ TlO2CR-12. 

Reaction of ICl (2.5 rol)-KSCS (5 mol) in CHCl3-•ulpholaae (lr9, 10 rl) Save the 

cleanemt convermioo of mtyrene (1.25 -01) to the Harkounikoff addoctr PhQl(SUWX21 (652) 

after 22 h. I2 (3 rol)-KSCN (3.75 mol) in CECl3-mulpholan. (lrl, 10 al) Save only 50% 

convermian after 68 h and the regioimomr, PhCU(I)Q12SCNr wmm l lmo imoleted (3X), l u(UIemtia~ 

thmt the cationic intermediate xay be iodoeiu-like when I2 is umed, but carboniu-like when 

Icl is omed. I2 (3 rol)-TlSCN (3.75 sol) ia CEC13~ (15 ml) gava PhCtl(SCH)Q121 (47X), 

PhCE(lKS)Q121 (22%), PhCllIc[L28CN (7%), +ll(SCN)CE2SC14 (1%) and Phil QICS)Q12SCll (d 1%). No 

l nt&-Markamikoff products were forud fraP I2 (2.5 rol)-TlSCtV (3.75 -01) in CEC13- 

l ulpholmne (1: 9, 10 ml). The expected iodothiocyanat. (29%) l nd iodoimothiocyanate (12%). 

PhCH(ScR)at,SCU (11%) and Ph(;H @CS)~,SCIi (8%) were imolated, indicating that under more 

polar haogeneoum conditionm the iodiae-containtnS l dductm react further. 

Am exwcted ,’ the remctionm of both l-phenylpropmoe and 2-phenylpropene rare much slower 

thmo theme of cyclohexene. Consequently, extended reaction tfaem were needed to l chievm 

appreciable coavmrmionm of theme l lkenem , remulting in the forrmtion of aixturem of productm 

fram mecondery reactions. The -Jorig of the products (Table 1) from 2-phenylpropmo. arim. 

via Markounikoff attack of electrophilic iodine followed by elimination or by capture of the 

anion: further mubmtitution of the iodine then occurs. 10 only one cam. [conditions B, 

Table l]wam mn l oti-llarkounikoff product imolmtedr the benmylic iodide would be expected to 

be labile tawardm further mlirination or l ubmtitution. For 1-phenylpropen. 1241SCN-QIC13 

(conditions D, Teble 1) gmvm m Sood conwrmion (86% crude) to PbCS(NCS)QlICIi3 (ehteo only, 

39%)s5 Pb~IClI(SCl?)CE13 cervthro and three c.. -- 1: 1, 7X, unmtable) , PbCH (NCS)Cll (SCN)Q13 Winly 

e, trace erythro, 12%) end Phil (!?CN)CS (SCNbX13 (erythro and a, cr. 1x1, A%). Use bf 

CXC13-mulpholane (conditionm C, Table 1) resulted in ao increase in yield of tbe latter two 

capauodm (26% l od 10x, respectively) at the l xpenm. bf PhCH(NCS)UizcB3 (23%). Under the 

mm. canditionm (C) indeoe Save a l imilar remult, the products 
5 being tranm-2-iodo-3- 

imothiocyanetoiodane (9%)) 2-thiocyanatoindene (3%)) t=-3-imothiocyadatoindaoa (13Qm- 

2-impthiocyanato-3-thiocyanatoindaom (6%) 9 m-2-iodo-3-tbiocyanatoindane (1%) and cim-2- - 

iodo-3-thiocyenatoiodmn. (2%). 

Thus, conditions are now availmble which allow imolation of the iodothiocyanatem or 
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Table 1 

Productsa from 2-vhenylpropenchSCN 

Conditionrb 
Compound 

AC Bd Cc De 

CH3C (Fh) (NCS)CH21 10 7 

CS3C(Ph)ICS2NCS 0 2 

CH3C(Ph)=CHSCN 2 1 

cl12"c@h)cl12scN 17 2 

cH3c(Ph)(Rcsm2scN 9 15 

Qi3c(Ph)(scN)cR2scN 7 2 

cH3c@h)(oHm21f 11 1 

19 

0 

3 

15 

27 

12 

0 

53 

0 

0 

0 

14 

6 

0 

(4 

(d) 

b) 

(f) 

Isolated yielda were low because of product instability 011 p.1.c. 

A, B, C were carried out with 2-phenylpropene (1.25 wol) in CHC13-sulpholane (lr9, 

10 ml) at 0'; CHC13 (15 ml) was used for D. 

XC1 (2.5 muol)-KSCN (2.75 -01). 20 h. 

I2 (3 rmol)-KSCN (3.7; mnol), 48 h. 

I2 (3 ~rmol)-TlSCN (3.75 mol), 48 h. 

Pram traces of moisture in hygroscopic solvent. 

iodoiaothiocyanatem in good yield from both sirple l lkeaes and arylalkanes. Woreover, these 

results sumest that the use of I,-(SCN)~~ probably duos not yield simply a vicinal 

iodothiocyanate. Detailed analyair of the products fra this syatr im in progrerr. 
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