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~bstract - ~reatment of the =-iodothmcyanates of either cyclic or acyclic alkenes 

with llthium triethylborohydrlde ('Super Hydride'l gives thiirma in high yields. The 

structure of the product from f l - i o d o - l - t h ~ o c y a n a t ~ t h y l - ~ - 4 - t - b ~ t y l c y c l h e x a e  has 

been conflnned by an lndependent synthesis. 

Recently, we' confirmed ~inehaw's' findlng that treament of the E-iodothiocyanbtes of cycllc 

alkenes vith methanolic potassium hydroxide at r m m  temperature afforded thiirans 

lep~sulf~desl in moderate yields. Hnrever, the procedure was unsuitable for acyclrc alkenes 

which gave rmxtures of b g h  boiling malodorous products rather than synthetically useful thiirans, 

a fact whlch can be attributed to the ease with which acyclic =-iodothiocyanates undergo 

elimination. We also shwed' that use of the weaker nucleoph~le but stronger base potassium 

t-butoxide ultrmately gives a quantitative yreld of the thiiran 121 from the iodothiocyanate I11 

I n  a slow reaction. In contrast, use of n-butyl-llthlum results mainly in metal-halogen 

exchange and subsequent elimination when the steroidal derivative 131 IS treated wrlh this rea9ent.l 

Thus, the choice of a suitable nucleophile is cru&al to the synthetic vtillty of this method 

for the preparation of thiirans. 

We have now found that lithium triethylborohydride ('Super Hydrlde'14 not only provides 

a suitable base for the formation of thiirans from the --iodothiocyanates of cyclic alkenes 

but also serves as an effective reagent for the stereospec~fic synthesis of mono- and dl-sub- 

stituted thiirans from acyclic %-~odothiocyanares. Some results are presented in the Table. 

The thilrans were identified by compari50n of their 'H n . m . r .  spectra wlrh reported data 

L(21,' I51 ,'(61 ,' I91 , ' I ,  or in the case of (11) vith that of a sample synthesized by an lndependent 

route. Conf~rmatory evidence vaa provided by mass spectral analys~s; ~n parrrcular the spectrum 

of 2-henylthllran 19) and of g-6-t-butyl-1-thiasprro[Z.Sloctane 1111 showed the molecular ion at 

m / a  144 and 184 respeot~vely. The isolation of 5a-androst-2-ene ( 7 )  from the reactmn of (31 and - - 

141 is attributed to selective desulfurisarion of the 2a.3a-thuran 16) Id. the relative ratio 



of products with that of reactantsldurlng isolation since the alkene was not detected (t.1.c. 

analyeis) prior to work-up. 

Table 

Thiiran 

a ~ h e  molar ratio of &-iodothiocyanate: liEt3BH was 1:1.2. b~eactions were carried out in the dark 

under dry N2, using dried solvents. 'yields after work-up; ratios from 'H n.m.r. analysis. d ~ s e  of 

LiAlH* ( 2  equiv.) as the reagent gave a mixture of dloctyl sulfides, dioctyl disulf~des, and 

stazting materiel. Use of DABCO as the reagent gave (E)-I-thiocyanato-oct-1-ene 146%) and starting 

material. 

The stemchemistry of the thiiran 1111 which was confrmrd by independent syntheses of 

the e- and trans-stereoisomers (12) and Ill), represents clean invers~on at the quaternary 
carbon durlng the intramolecular displacement of iodide. The synthetic approaches to compovnds 

(11) and 112) are outlined in scheme 1. The 2- and trans-oxirans 1151 and (161 of well-def~ned 
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Scheme 1 

stereochmistry, were prepared by the action of sulfur ylides6 on 4-t-hutylcyclohexanone 113) or 

by eporidation' of I-methylene-4-t-butylcyc10hexane (14) with m-ch~oroperbenroic ac~d iol~oving 

literature procedures. In only one case, E. step llii) (Scheme I), was a slngle oxiran obtained, 

this being the *-isomer (15) ~n accord with the known stereochvnlstry of the reacti~n.~ m the 

case of step (ii) (Scheme 11 it w a r  found necessary to deoxygenate both the suspension of the 

trirnethylsulfmium rnetbylide and the solution of the ketone 1131 wlth a stream of dry inert gas and 

to keep the temperature below O D  in order to mold decompos~tion of the ylide.' The ratio of (15): 

116) obtained, +. 57~43, differed from that (17:83) re~oeted,~ presumably reflecting an accunu- 

lation of the themodynami~nlly favoured &-oxiran (151 .' 
In preliminary studies a mixture 17:21 of theoxirans 1151 and 1161 was treated w~th 

equimolar mounts of the thlation reagent ~-3a,4,5,6,7,7a-hexahydrobcnrothiazolidine-2-fhi~nn 

(1719 and trifluaroacetic acid in didevteriodichloromethane; the latter solvent vae used to enable 

the course of the reaction to be monitored by 'H n.m.r. analysis. After 5 minutes an 86% yield of 



a mixture (3:l) of the compounds (181 and (191 was isolated. On the other hand, prolonged 172 hl 

reaction of a mixture (1.3:l) of (15land (161 using a catalytic amount (4 mol %I of trifluoroacetic 

acid gave an inseparable mixture (1.4:l) of &-6-t-butyl-1-thiaspirol2.5loctane (111 and 

c-6-t-butyl-1-thiaspirol2.5loctane 1121 whlch were identified from 'H n.m.r. and mass spectral - 

data. signals at 6 2.29 and 2.44 in the 'H n.m.r. spectra of (111 and (121 respectively, were 

comparable to those of the exocyclic methylene protons of s~mllar thlieanss5 that of (111 

appearing as t w o  sharp lines with separation 1.6 HZ. s m c e  the methylene protons are not 

inherently dlastere~topic the latter splitting could arlse from the fact that each proton under- 

goes one long-range W coupling to an axial proton on elther C4 or C8. Thus the methylene protons 

are synvnetry related and appear as a doublet in the 'H n.m.r. Analogous coupling is not posslble 

in the isomer (12). The appearance and subsequent disappearance of signals centred at 6 3.16 and 

3.31 in the 'H n.m.r. spectrum during the reaction suggested the fomatlon and destructLon of the 

intermediates I181 and (191. In order to isolate and characterise these intermediates a mlxture 

l1.3~11 of the oxirans (15) and 1161 was treated wrth the thiazolidine-2-throne (171 in 

dichlozomethane in the presence of 1 mol equxvalent of trifluoroacetlc acid at r w m  temperature 

for 15 min. Separation of the products by p.1.c. gave low yields of (181 and (191, the latter 

being contaminated by the thioenol ether (201. In the 'n n.m.r. spectrum of (181 in 
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deuteriochlorofom the C H ~ S  protons appeared to be nearly equivalent, resonating as a broad 

singlet at 6 3.15. In dideuteriodichlor-thane haever, these diastereotopic protons 

resonated separately at 6 2.97 and 3.29. The 'H n.m.r. spectrum of (191 in deuteriochloroform 

indicated that the thioether(201 was in fact the impurity since two t-butyl resonances (E. 1:l 

intensity ratla1 were present at 6 0.85 and 0.88 while a broad singlet at 6 5.75 corresponded 

with that of a vinyl proton of a thioenol ether. ' O  This assignment was supported by the presence 

of a weak C-C absorption at 1660 cm-' in the 1.r. spectnrm. The thioenol ether (201 presumably 

arises by acid-catalysed loss of water from the thio-alcohol I191 since it was not detected by 

'H n.m.r. analysis prior to work-up. 

When treated separately with trifluoroacetic acid I4 mol Ul in dideuteriodichloromethhne 

at 35' for 14 h, the intermediate I191 gave a quantitative yield of the G-thilran I121 and the 

intermediate I181 gave a quantitative yield of the trans-thiiran (111 Le.9. Scheme 2 for ~16I+l1211 

Elonitorlng of the reactions by 'H n.m.r. analysis shoved the appearance and disappearance of 

Scheme 2 

slgna16 assiqned to the lntermedlates (191. (211, ehd (22) for the conversion of I161 into (121. 

and of the corresponding intermediate* for the ~onyersion of (151 into (111. A n  intermed~ate 

analogous to I191 ha8 been trapped by Meyers and rord5 as its trmethylsilyl ether der~vatlve 



during the aynthesie of thiirans from carbonyl compounds using alkylthio-oxamlines as 

methylenethio-transfer reagents (see also ref. 11). In the present case accumulation of (16) and 

(19) at the expense of the startmg oxirans occurred rapidly [the e-oxiran (15) opening faster1 

especially when 1 mol equiv. of trifluoroacet~c acid was used whereupon they became the 

predominant compnents of the reaction mixtures. nowever, acemulation of the thiirans at the 

expense of the intermediates (18) or (19) was a slower process. ~hese observations are similar 

to those of Meyers and ~ord' and are in accord with the abillty of sulfur to act as a leavlng 

group in the thlol-forming step and as a nucleophile in the ring closure to qlve the thiiran 

Le.9. [22)+l12Il. 

Experimental 

General experimental details are given in ref.12. Reactions ~nvolving air and 

moleture-sensitive reagents were carried out under an rnert atmosphere in an oven-dr~ed 3 necked 

flask equlpped vlth a magnetic stirrer bar, gas inlet and bubbler, and a septum-capped inlet. 

Solvents and solutions were added with a nitrogen-flushed syringe. 

Reactions of vic-Iodothiocyanates wlth Lithim Triethylbor0hydrrde.- 

llthlum triethylborohydride (1 mol 1" ~n tetrahydrofuran) (0.13 - 0.65 ml) was added 

dropuse over 2 m ~ n  to a stirred solution of the E-iodothiocyanate (0.10 - 0.49 mil I" dry 

ether (4 - LO mll. The mixture was stirred in the dark under nitrogen at room temperature for 2 11; 

the Progress of the reaction was followed by t.1.c. The mrxture was diluted with ether, washed 

with Water and brlne, and the solvent was removed from the dried solutmn to give the product. 

~ - 1 - 1 0 d 0 - 2 - t h i 0 ~ y a n a t 0 ~ y ~ 1 0 h e ~ a n e  (1~L2(0.13 g, 0.49 mmoll gave 7-th~ablcyclo 

L4.l.Olheptane (2) (52 mg, 93%) (correct 'H n.m.r. spectrum1). 

2-Iodo-1-thiocyanatooctann (8) (0.12 9, 0.39 -1) gave 2-henylthiiran (9) (49 mg. 87%) 

(correct 'H n.m.r. spectrums), +/z 144 (M"), and starting material (trace) . A similar reaction in 

hexane gave a mixture (6:l) of (9) and starting material (45 mg, 82%). 

r-1-Iodo-1-thiocyanat0methyl-~4-t-butylyclohexane 110) (56 mg, 0.17 moll gave +-6-t- - 
butyl-1-thiaspiro[2.Sloctane (11) as an oil (31 mg, 100~). v 1070, 910. and 615 am-', 'H n.m.r. 

mar 

6 0.87 ( 8 ,  cne,) , 1.00 - 2.22 (overlapping m, 4 - ~ ~ , 5 - ~ ~ , 7 - H ~ , 8 - H ~ ,  and 6-HI, and 2.29 (2 lines, 

separation 1.6 Hz, 2-H,), m/l 184 [M+.J, and 152 (M+.-SJ. 

A mixture (1~4) of 3o-~odo-26-th~ocyanato-Sa-androstane (3) and 28-iodo-3a-thlocyanato- 

Yr-androstane (4JL2(44 mg, 0.10 mol) gave a mlxture (1:3:1) of 26.38-eplmio-5a-androstane (5) and 

2a.3a-ep~io-5a-androsttte (6) (26.4 mg, 918) (correct 'H n.m.r. spectra3), and SU-androst-2-ene (7) 
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cis- & tran~-6-t-B~tyl-1-0xasp1ro[2.5Ioctane 1151 and (161.- 

la1 u s m g  trimethylsulfoxonium methyhde. Trimethylsulfoxonium rodide (0.40 q, 1.82 -1) 

was treated wlth sodlum hydride (45 mg, 1.88 -1) in tetrahydroeuran (15 ml) at 70 - 75' under 

nitrogen for 3 h, a solution of 4-t-butylcyclohexanone (13) (0.25 9, 1.62 m l )  in tetrahydrofuran 

12 mll was added, and the mixture was stirred at 70' for a further 3 h. nost of the solvent 

was reroved in and the mixture was extracted u t h  pentane. The extract was washed with 

water and brine, dried, and the solvent was removed to give a yellow 011 (0.25 ql which was 

chromatographed on silica and eluted with hexane - ether 14:l) to give c-6-t-butyl-l-oxaspiro[2.51 

octane (151 10.20 q, 721) ae an 011 (pure by 'H n.m.r. analysis'). 

(b) using trimethylsulfonium methylide. A cooled 1-10') and srrrred suspension of rr lmuthy l -  

sulfonium iod~de 10.86 g, 4.22 -1) in dry tetrahydrofuran (30 ml) was deoxygenated with a 

stream of dry argon and treated dropwlse with n-butylllthiwo (3.0 ml, 1.29 m o l  ml-' in hexanel 

over z. 2 m m .  The mixture was stirred at -10' for 4 mi" and then treated wlth a cooled, 

deoxygenated solution of 4-t-butylcyclohexanone (0.5 q, 3.25 m o l )  in tetrahydrofuran (10 mll over 

ca. 2 min. The rmnture was stlrred at - 10' for a further 30 m i "  and at room temperature for 1 h - 

and then worked up to give a yellow oil 10.54 gl which was chromatographed an sillca. Elutlon 

with herane - ether (4:l) yielded a mixture 1.1.3:lI (0.42 g, 77%) of c-6-t-butyl-1-oxaspiro12.51 

octane (15) and 5-6-t-butyl-1-oxaspiro[2.5lootanc 1161 (correct 'H n.m.r. data'). 

(Cl USing m-chloroperbenzoic acid. A solution of I-merhylene-4-r-bury1cyc10hexxnn (14) 

10.46 g, 3.05 moll in dichloromethane 130 mll was treated with c-chloroperbenroic acid 10.74 9, 

3.66 -11 at 0 - 3* f ~ r  5 h. The cold solution was filtered, and the flltrate was washed 

succeeeively with aqueous sodium hydrogeneulfife, saturated aqueous sodlum hydrogencarbonate, 

and water. Removal of the solvent from the dried solution yielded a mlxture (732) (0.46 9, 91%) 

of ~-6-t-butyl-1-oxasp1~0~2.5Ioctaine 1151 and ~-6-t-butyl-l-oxaspiro[2.5]0~tane (16) (correct 

'H n.m.r. data7). 

Reactions of cis- and trans-6-t-butyl-l-oxaspir0[2.5]octane (151 and 1161 with ~i=-3a,4,5,6,7,7a. 

Hexahydrobenz~thlazolid~ne-2-thione (171.- 

la) A mixture (7:2) (29 mg, 0.17 -1) of the oxirans 115) and 116) in dideuterlodlchloro- 

methane 10.3 ml) was treated with the thiarolidine-2-thione 117) (30 mg, 0.17 m l )  and the 

solution was transferred to an n.m.r. tube. The 'H n.m.r. spectrum which was recorded after 

5 m i "  at 35O indicated that no reaction had occurred. ~rifluoroacet~c acid (13 ~ 1 ,  0.17 moll 

was added and the 'H n.m.r. spectrum was recorded after a further 5 mi" at 35'; 6 ICD,Cl, - 
FICCO2H) 0.87 Is, cne,]. 3.40 lbr 61, 3.50 (br s), 3.74 - 4.62 (br ml, and 5.30 lbr 9 ) .  The 



mixture was extracted with dichloromethane, washed with water, saturated aqueous aodrum hydrogen- 

carbonate, and brine, and the solvent was then removed from the dried solutlm to yield a 

mixture Ica. 3:ll (50 mg, 86%) of 1181 and (19) (correct 'H n.m.r. spectra; see below). The 

thiirans (111 and I121 1s. 3:1, see below) were also present in trace amounts. 

(bl A mixture (1.3:11 129 mg, 0.17 -1) of the oxirans (15) and (161 in dldeuteriodi- 

Chloromethane (0.3 mll, was treated vith the th~azol~dine-2-thione (17) (30 mg, 0.17 moll and 

trifluoroaceti~ acid (0.5 111, 0.0065 -1, 4 mol%) as above. The accvmulatlon of the thiirens 

I111 and 112) and the disappearance of (151. (16). (181, and (19). together vith the appearance 

of signals at 6 3.50 - 4.17 [In, CHS and CHN of (23)l. and 6.57 lbr s ,  NH of (23)l. was monitored 

at 24 h intervals by 'H n.m.r. analysis dvrrng which time the rolurlon was allowed to stand at 

room temperature. Only the thlirans Ill) and 1121 I=. 1.5:l). and the thiazolrdinone (231 

remained after 48 h. P.1.c. (hexane - ether, 4:ll of the eolutlon after 72 h yielded a mixture 
1 : 1 4  (15 mg, 48-1 of ~-6-t-bufyl-l-thlasp1ro[2.5loctane 1121 and 5-6-t-bufyl-I-thlasp1ro12.51 

octane (11). 'H n.m.r. 6 0.87 IS, CMe,of 111))~ 0.91 [ s ,  CMel of (12)1 1.00 - 2.22 (overlapping m, 
C H ~  and CH), 2.29 12 lines, separatmn 1.6 HZ, 2 . ~ ~  of (1211, a d  2.44 1s. 2-8, of I1)I. m e  mass 

spectnm of the rmxture was almost identical with that of pure (11). 

Ic) A solution of the pure oxiran 115) (29 mq. 0.17 -1) in dideuterrodichloromethann 

10.3 ml) was treated vith the thiazolidine-2-thione (17) (30 olg, 0.17 -1) and trifluoroacealc 

acid 10.5 111. 0.0065 m l ,  4 ~ 1 % )  as above. The accumulation of (18) at the expenee of 115) 

was mnitozed by 'H n.m.r. analysis while the temperature of the solution was maintained at 350. 

After 80 mi" the ratio of (16) to I181 was =. 1:2, and the thilran (111 had begun to appear. 
After a further 48 h at room temperature, only the thirran I111 and the co-product thiazolidinone 

1231 remained. 

cis- 9 tran~-2-[(r-l-Hydroxy-4-t-butyl~y~10he~y1methyllthiol-~is-3a.4,5.6,7,7a-hexahydrobenzo- 

thiaeole (18) and (191 .- 
A solutlon of a mixture (1.3:l) 10.20 g, 1.17 -1) of the oxlrans (15) and 116) in 

dichloromethane (2 ml) was treated with the th~azol~dine-2-thione (17) (0.21 q, 1.23 moll and 

trifluoroacetio acid (90 p1, 1.17 -1) and the mixture was shaken to eneure thorough mining 

M d  then stood at room temperature for 5 min. The mixture was dlluted vlth dichloromethane, 

waehed with water, aqueous saturated sodium hydrogencarbonate, and brine, and solvent was 

removed from the dried ~olution to give an oil 10.42 g), conprlsed ('H n.m.r. analysis I of (18) 

and (191, together with unreacted thiazolidine-2-thione (17), and the oxirans in lesser amounts. 

P.1.c. lhexane - ether, 1:l) of a portion (0.39 ql ylelded li) 2-[Is-1-hydroxy-c-4-t-butyl- - 
c~clohex~lmeth~l)thiol-~-3a,4,5,6,7,7a-hexahydrobenzothiaz0le (18) ( 3 9  mg, 108) which 
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crystallised from hexane as colourless plates, m.p. 92 - 949 (Found: C. 63.6; H, 9.7; N, 4.1. 

C,~H,,NOS~ requxes C, 63.3; H, 9.2; N, 4.101, v I C H C ~ ~ I  3240 Ion), and 1540 a-' (C=NI. max . 
'H n+m.r. 6 0.87 (s, CMe*), 3.14 la, CH,S). 3.59 - 4.29 (overlapping m, CHN and cHs1. and 

4.63 (br s, exchanged by D,O, OH), 'H n.m.r. 6 (CD,Cl,I 0.87 Is, CMe,], 2.97 and 3.29 (2d. JI? 
14 Hz, CHaHbS), and 3.47 - 4.17 overlapping m, CHN. CHS, and OH), m/z 341 IM+'I, 326 (M+'-CH;), 

323 (Mt'-H20). 308 ~M+~-H~o-cH;I, and 187 1CBHI3NS,+~, 100%); and lii) a mixture I=. 1:ll (37 my) 

of 2-[l~-1-hydroxy-~-4-t-butyl~y~10hexyImethyl)thiol-+-3a,4.5,6,7,7a-hexahydrobenzoth1aao1e 1191 

and 2-[~4-t-butylcyclohexylmethylene)thiol-+-3a,4,5,6,7.7a-hexahydrobenzothia~~1e 1201, Y 
I M X .  

ICHCl,) 3200 (OH), 1660 lC=Cl, and 1540 &" lC=N), 'H n.m.r. 6 0.85 is, CMe, of (2011. 0.88 

I s ,  Cuel of 11911. 3.29 is, CHIS of 11911. 3.67 - 4.24 Loverlapplng m, CHN and CHS of (19) and 

(2011. 4.00 [br 9 ,  OH of (1911, and 5.75 [br 5 ,  CHS of (20)l. m/r 341 (M+'), 326 IM+'-CH~.), 

323 IM+.-H~O), 308 IM+'-H~O-CH~.), and 187 lC,H, ,NS,+', 100%). 

Reactions of Compounds (181 and (191 with Trifluoroecetic Acid.- 

lil T ~ i f l u ~ ~ o a ~ e t i ~  acid 10.2 p1, 0.0026 -1. 10 mol 0) was added to a solqtion of (18) 

(9 mg. 0.026 moll i n  deuteriodichloromethane (0.3 mll and the mixture was allowed to stand at 

35' for 14 h. After this time the 'H n.m.r. spectrum showed quantitative conversion to the 

trans-thilren (111 and the co-product thlazolidmone 123). 

lri) Tnfluoroacetlc acid 10.1 wl, 0.0013 -1, 5 mol \I was added to a solution of (181 

(9 my, 0.026 -1) ln deuteriachloroform. The 'H n.m.r. spectrum was recorded after 5 min at 

35O; a broad singlet 6 3.40 [CH2SI equal in intensity to the singlet at 6 3.15 ICHIS of (1811 

was present. After 22 h at room temperature the peak of 6 3.40 had almost disappeared and a 

new peak at 6 3.25 Is, cH2SI t w ~ c e  the intensity of the slnqlet at 6 3.15, had appeared. After 

a further 24 h at 35O only peaks due to the th~iran 1121 and co-product thiarolldinone (23) were 

apparent. 

(lirl A Solution of a mixture I=. 1:ll (14 mql of (19) and (201 m dldeuteriodichloro- 

methane 10.3 mll was treated with trifluoroacetic acid 10.2lilI and the solution was allowed to 

stand at 35' for 25 mi". The 'H n.m.r. spectrum showed a weak signal at 6 3.50 [br s, CH2S of 

121)l. After 14 h at 3S9, quant~t-t~ve conversion of (191 to the &-rhilran (121 and co-product 

thiezolidinone 1231 had occurred. Peaks due to the thioen~l ether (201 were st111 present, 

howevez, and persisted even after a further 48 h at 35', without diminishing in intensity. 



neaction of 2-Iodo-l-thiocyenatoo~ttne (81 vith Lithium Aluminium Hydr1de.- 

Lithium aluminium hydride solution in ether (1.55 ml, 0.11 nol-', 0.17 moll was added dropwise 

with stirring to a eolution of 2-iodo-l-thiocyanatooctttt (0.10 g, 0.34 -1) in ether I4 mll, 

and the solution was stirred for 1 h. Work-up gave an oil I22 mgl; p.1.c. (hexane - chloroform. 
3:l) yielded (1) a mixture of dioctyl sulfide and dioctyl disulfldes. vmX, 1130cm-' (C-S) , 

'H n.m.r.  6 0.56 - 2.16 lCH3,CHzl, 2.56 - 4 . 5 4  ICHS and CH~SI, yc 258 (M") r and liil starting 

material. 

Reaction of 2-Iodo-l-thiocyanatooctane 18) with DA0CO.- 

A solution of 1,4-diac~icyclol2.2.2Ioctane(D~~~0110.13 g, 1.15 -1) in benzene (6 ml) was 

added to a solution of 2-lodo-l-thiocyanatoootane (0.28 g, 0.96 -1) in benzene ( 2  mll and 

the mixture left to stand at room temperature for 1 week. The mixture was extracted vith ether, 

washed with 50 aqueous hydrochloric acld, water, saturatedaqueoussodium hydrogencarbonate, 

brine, and dried. Rentoval of solvent gave an oil 10.19 gl, p.1.c. of a portion (0.17 9) of 

which y~elded li) (El-l-thiocyanata-oct-l-ene I69 mg, 460) as an 011,. b.p. IKugelrohrI 55O at 

0.55 nunHg (Found: C, 63.8; H, 8.8; N, 8.5. C9HiSNS requlres C, 63.9; H, 8.9; N, 8.301. 

v 2140 (SCN), 1615 cm-' (C=Cl I 'H n.m.r. 6 0.92 (t, CHI) 1.33 (m. CH%) 2.19 (dxt, 3-CH,) . max . 
5.66 - 6.45 1m. 2-CH and CHSCN), m/z 169 IM+.); and ILL) startingmaterial (77 mg, 290). 
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