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~bstrmct-The preferred confonnarlons of a series of Me substituted 8-rhia-I-uabicyclo[4.3.0]nonanes 
have been us~gnal on rhc basis ol the 2700 2850 cm - ’ won of the 1R spectra and on the gemmal coupling 
constants of the NAH,. S protons. 

THE sensitivity of geminal coupling constants to the orientation of lone pairs of 
electrons on adjacent heteroatoms has recently been the subject of several publi- 
cations.’ ’ We have demonstrated the application of this effect to conformational 
analysis in a series of substituted 8-oxa-l-azabicyclo[4.3.0]nonane5.4 6 

Little work has so far been published on the influence of a S atom on the geminal 
coupling constant of an adjacent methylene group, and so it seemed of interest to 
study the NMR spectra and preferred conformationS of substituted 8-thia-l-aza- 
bicyclo[4.3.0]nonaness. The differences in stereochemistry between this system and 
the 8-oxa analogue might be expected to be due to the S non-bonding electrons and the 
increased C-S bond length. 

The Me substituted bicyclic compounds were synthesized by the action of form- 
aldehyde on epimeric mixtures of the thiols. The latter were prepared from piperidyl 
carbinols by the route shown in Fig. 1. From the method of preparation of the piperidyl 
carbinols, that is catalytic or sodium-ethanol reduction of pyridine carbinols, and 
assuming the usual stereochemical results obtained in these reductions, the stereo- 
chemistry of the predominant isomer in the final epimeric mixture was deduced.6 
Isomerically pure 8-thia-1-=bicyclo[4.3.0]nonanes were obtained by fractional 
rmystallization of their picrates and by GLC. 

The stereochemistry of the 8-thia-1-azabicyclo[4.3.0]nonanes will be similar to 
that of hydrindane with the additional feature of the conformationally unstable 
bridgehead N atom. For the cis-hydrindane + rtans-hydrindane equilibrium AG” 
has been calculated to be only -03 Kcals at 25”.’ Thus one might expect &3,6-H-3- 
methyl 8-thia-1-mbicyclo[4.3.0]nonane to exist predominantly as I with a cis- 
fused ring conformation and the Me group equatorial rather than as II with a tt~ns- 

l Part III. T A Cmbb and R. F Newton. lirrakdron 24 1997 (1968). 

+ A shortened vcrslon of thts paper was prrscntcd at the Inrrrnar~onuI Congrtu oj~~acroc~ck Ckmrs~rg. 
Albuquerque. New Mcx~co. June (IW7). 
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FK. 1 Prcpant~on of 8-thla-I-unbicyclo[4.3.0]nonana. 

I It 

fused ring conformation and the Me group axial. Similar arguments apply to the other 
Me substituted compounds described in this study. 

In order to study the conformational preferences of thtsc compounds, we have used 
IR and NMR spectroscopy. Previous workcrs,s-‘” particularly in the alkaloid field, 
have made gre.at use of the Rohlmann IR criterion first described for the quinolizidines. 
This states that when the lone pair of electrons on N is rronf- to at least two axial 
hydrogens on adjacent C atoms a set of strong bands appear on the low wave number 
side of the C-H stretching bands between 2800 and 2700 cm- ‘. 

This correlation only applies to compounds having a rrans-ring fusion as cis- 
conformations do not allow two C-H bonds rrm-diaxial to the lone pair. 

As part ofa study of the IR spectra of C, s- lupin alkaloids Wiewiorwski and Skolik’ ’ 
undertook a qualitative investigation of these bands. They used an a lactam as a 
reference compound, having no bands in the 2850-2500 cm- ’ region, termed the T 
band region, and compared the spectra of alkaloids containing cis- and rrans-fused 
ring junctions with the references. They were able to show that cis-fused conforma- 
tions do give rise to absorptions in the 285G.2500 cm- ’ region although of reduced 
intensity. 

As is seen from Table 1 and Fig 2 an examination of the 285&25OOcm- ’ region 
of the IR spectra of the Me substituted 8-thia-1-azabicyclo[4.3.0]nonanes permits a 
clear division of the compounds into two groups The first group all have a strong 
band at about 2785 cm- ’ with an c’ of 11>164 showing these compounds to exist 
in predominantly rranr-fused ring conformations. The second group exhibiting 
absorption at about 2805 cm- ’ with an E of 514 must then exist in predominantly 
&-fused ring cooformations. The parent unsubstituted compound shows a broad 
band at 2785 cm’ ‘. 
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TAIIU I. IR WECTIIA 0) ~-THIA-I-A;UU~V(_U~~.~.O]~~NANES 

Compound cm ‘* I? 
-_ -.- --. _- - -- - 

rrw-3.6-H-3-Mdbyl 
8-tbia-I-azabicyclo[4.3.0]nonane 

cir4.6H-l-Methyl 
(I-thia-I-azabicyclo[4.3.0]nonane 

WAS-S.&H-5-Methyl 
8-1hia-I-azabicydo(4.3.0]non~0e 

ck-3.6-H-3-Mubyl 

8-~hia-l-~bicyd~4.3.0]nona~c 

rrun.s4.6H-4-Mcthyl 

8-this-I-az.abicyclo[4.3.O]nonane 

&-5,&H-S-Methyl 
8-this-I-azabicyclo[4.3.0]nonaoe 

2780 I64 

2703 22 
2689 30 
2647 IS 

2785 IIS 
2134 30 

2715 33 
2635 21 

2785 I38 
211s 35 

2632 21 

2793 II5 
212n 43 

2104 43 
2622 24 
218s I22 

2131 I9 

2118 21 
2110 21 

2634 I3 

2803 60 
2122 I6 

2803 60 

2124 I6 

2821 51 

2808 50 
2123 I3 
2M2 I3 

l **15cm-‘. 

Comparison of the area of the T-bands shows that_ for example, cis-3.6-H-3- 
methyl 8-thia-1-azabicyclo[4.3.0]nonant has a T-band 55% as intense as that of 
tr~-3.6-H-3-methyl 8-thia-l-azabicyclo[4.3.0]nonane whilst the parent unsubsti- 
tutcd compound has a T-band 78% as intense as the latter. 

While acknowledging the approximate nature of this quantitative approach and 
assuming that cis-3.6-H and rruns-3,6-H-3-methyl 8-thia-I-azabicyclo[4.3.0]nonane 
exist in predominantly cis- and rraru-fused ring conformations respectively the 
intensity of the T-band of 8-thia-I-azabicyclo[4.3.0]nonanc suggests that it contains 
approximately 500/, of the WWIS- and 50% of the cis-confonnation. 

In order to verify this conclusion, we have investigated the NMR spectra of these 
compounds. A paper on gcminal coupling constants (J,) by Pople and Bothner-By’ 
indicated that the value of J, for a mcthykne group situated next to a hcteroatom 
should depend on the overlap of the C-H bonds of the methyknc group with ckctron 
pairs on adjacent heteroatoms. Thus a study of the value of I, for the mcthykne 
group situated between N and S in 8-thia-I-azabicyclo[4.3.0]nonancs would be 
expectal to yieki information regarding the preferred conformation of the system. 
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CM-' 
FIG 2 C--H strctchmg rcglon of the lnlraral spectra. 

It can be seen from Tables 2 and 3 that the compounds again fall naturally into two 
groups. The compounds to which, on the basis of IR spectra, we have assigned pre- 
dominantly rrans-fused ring conformations have a J,, -6G c/s, those to which 
we assigned predominantly cis-conformations exhibit a J, of - 90 c/s. The parent 
compound shows an intermediate value of J,,_ = - 7.25 c/s. If some linear relation- 
ship exists between J,,., and conformation these values indicate that the parent com- 
pound may exist as an equilibrium mixture of ca. 40% trans- and 60”/, c&conformers 
at room temperature. This compares with the estimate of 50% of the rrons and 50% 
of the cis-fused ring conformation obtained from a similar approach based on the 
area of the Rohlmann bands in the IR spectra. 

The differences in chemical shifts (An,,.) between the C,,, methylene protons are also 
indicative of the position of conformational equilibrium. The predominantly cis- 
fused ringcompoundsall show A,,,,. to beabout 0.25 ppm and with theexception ofthe 
2-Me compound the predominantly rrons-fused ring compounds show An”. of 
ca 055 ppm. The parent compound closely resembles the cis-fused ring compounds 
with Anpp, = @22 ppm suggesting a much higher percentage of c&fused conformer in 
the equilibrium mixture than is indicated by IR and by J,,,, but since so many factors 
affect chemical shifts, too much reliance cannot be placed upon evidence based 
upon this parameter. 

The large chemical shift differences for protons next to a nitrogen atom have been 
explained ” in terms of overlap of the N lone pair and a @C-H,, orbital on the 
a-C atom which increases the electron density at, and the shielding of, the axial 
proton. This effect will be maximal when the a-C H bond and the lone pair of the 
N atom are rransdiaxial with respect to each other. Models indicate that this is only 
possible in compounds having a Iruns-fused ring conformation thus supporting the 
conformational assignments made. This also permits assignment of the signals arising 
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from the C, methylene protons in the rrans-fused ring compounds. One of the proton 
absorbs in the normal region (ca. 6 T) for thiazolidines” and this must be the C,-H, 
proton since the abnormally shielded protons giving signals at ca. 66-6-8 T must be 
those in a near tranrdiaxial relationship with the N lone pair, i.e. the CP-H. protons. 
Since in the preferred &fused ring conformation neither of the Cp methylene protons 
in no way approach being transdiaxially orientated with respect to the N lone pair 
of electrons, abnormal shielding is absent and both protons absorb normally at 
~1.61. 

The 2-Me compound is exceptional with Au_. = 090 and this must be due to the 
close proximity of the Me group to the Cp methylene. A similar effect was noted in the 
8-oxa analogues.’ 

FK~. 3 ElTm of tcmpcra~urc on the C, mcthylenc quanet of 8-thm-1-azab~yclo[4.3.0]nonanc. 

Variable temperature NMR experiments on the parent compound have j&Red 
the above made assumptions concerning the nature of the conformational equilibrium 
present (Fig 3). At 0°C in CSI the Cp methylene signals appear as a quartet having 
J - 7.25 c/s and AHti,. 
b$: to break down, at 

= @24 ppm. As the temperature is decreased this quartet 
- 60” the signal is broad, at - 80” a new spectrum has begun 

to emerge and at - 100’ the original quartet has completely disappeared and two 
new quartets are in evidence. One quartet has J = - 9.5 c/s and A,,,u,. = 029 ppm, 
and this corresponds to the &s-conformation, the H,H,, quartet in, for example, 
rrans-4.6H-4-methyl 8-thia-1-axabicyclo[4.3.0Jnonane (Ccl, solution) has J = 
- 90 c/s and AH,u,. = 029 ppm. The other quartet has J = - 60 c/s and Au_, = 063 

ppm and corresponds to the rranr-fused conformer; in, for example, ci.s+-H4- 
methyl I-thia-l-axabicyclo[4.3.0]nonane (Ccl, soln) J = -60 c/s and Au,u,. = 
062 ppm. 
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A possible reason for the high proportion of c&fused ring conformer in the equili- 
brium mixture of I-thia-1-azabicyclo[4.3.0Jnonane is the unfavourable dipole- 
dipole interaction which exists between the heteroatoms in the rtuns-fused ring 
conformer and which is relieved in the &-fused ring conformer. 

In simple substituted thiau>lidines J, is found to be ca -95c/s” and this 
suggests a similarity between the stereochemistry of these compounds and that of the 
5-membered ring in the predominantly &-fused ring conformers which have the 
same value of 1. The more positive value of J of - 6 c/s for the rrm-fused ring con- 
formation indicates a S-membered ring in which the S lone pair orbitals eclipse the 
Cp mcthylene group, and these orbit& must also eclipse the C, methylene since 
J “,,. is found to be - 90 to - 9.5 c/s, a more positive value than J,_, in cyclopentane 
derivatives in which J is normally - 12 c/s.’ 

The remaining features of the NMR spectra of these compounds resembled those of 
the oxa-analogues.’ except that overlapping of peaks and comparable magnitudes of 
coupling constants and chemical shifts in certain cases made extraction of many 
coupling constants impossible. As is seen in Table 2, for the rtans-fused ring compounds 
J 7B6_ was 9.5 to 99 c/s and J,__ was 5.4 to 5.75 c/s. Assignment of signals to 78 and 
7a protons was made on the assumption that J766 > J7_6,. 

In the 100 MC spectra of the 3-Me and 4-Me c&fused ring compounds the signals 
arising from the Cl methylene protons were readily analysed, giving JIm2e = - 10 
to - 11 c/s, J2a,r = 4 c/s, J2.,. = ca. 1 I c/s and Jzr3. = ca. 0 c/s, these values being 
similar to the coupling constants between the C, and C, protons observed in dioxans” 
suggesting a chair conformation for the bmembered ring The small chemical shift 
A zazr of ca. 03 ppm might then arise from the shielding effect of the &-fused 5- 
membered ring but may also be due to slight distortion of the geometry of the 6- 
membered ring. In the 100 MC spectrum of the cis-fused S-Me compound the C2 
methylene protons appeared as a multiplet between 7.43 and 760 T and no coupling 
constants were obtainable. 

EXPERIMENTAL 

All ekmmtal l ualyus were carried out by Dr. F. Paschn attd E Pas&a. Micro-aualytiul Wxxatory. 

Boon. C&mauy. Mps are ut~corre.cted. IR spectra were recorded on a Perkiu- Elmer 237 grating iustrument 

as 02M solos to CCl, ustog @I mm matched alls and on a Uoicam S.P. IO0 as DIM solos in CCl, ustng 

DS mm matched cells 

The NMR spectra were determined 011 a Perkin-Elmer R.lO and Variao HA+50 sod HA-100 spectro- 

meters as Iv4 solos m CCI,. The variable tcmp expertmemr were carried out ustog CSI solos. 

Prqmration ojmcthyl substituted 8-thio- I-4zabicycb[4.3.0]nonunes 

General poccdwe. A cooled solo of the MC substituted pipertdyl carbiool in CCI, was satuntul with 

HBr gas The solvent was removed in mew to give the hydrobromide as a viscous yellow liquid This was 

treated with PBrs and shaken. A vigorous exothermic reaction took plan md dense fumes of HBr were 

evolved. When tbc tuctioo omcd the mixture was heated for i hr oo a water bath Trituntioo of the onuge 

mass with ether and recrystallinttoo from l bs EtOH ytclded tbe bromide bydrobromide as a whttc cryscll- 

lute solid. 

The bromide hydrobromtde m abs EtOH was rdluxed for 5 hr with a slight excess of thiouna sod the 

resulting mothtourooium salt was pnctpitated by tb addition of ether. This was ncrystallind from rbs 

EtOH to gtvc the pure isothiourooium salt as a white crystalhue solid. Exan tetn-etbykt~ peonmiue was 

added to a solo of the isothiourooium sah in rbs EtOH. Tbe mixture was rdluxal for I hr sod the alcohol 

was removed in -. The remaining vixous oil was dist~lkd uoder high vacuum The tbiols were obtamed 

as low melting white solids or colourkv oils The thiol was shaken for 4 hr wtth a slight cxocu of 400, 
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fonnakdchydc soln, the sola was basifkd wtth NaOHaq and ether extracted. the ether was dried over 
NasSO, and evaporated. The crude formaI was distilled under vacuum to give an epimcric mixture of the 
Me substituted 8this-I-uabicyclo[4.3.0]oonane as a colourkss oil. Pure epimcrr were obtained by frac- 
tional recrystallixation ol thur pkrata, which were roconvcrtcd to the formals by treatment with NaOH. 
fn some cases the cpuncric formals were separated by gas chromatography. 

8-Tltio-l-atabu~clof4.3.0]nonanr. 2-Bromomethyl~~~dine hydrobromidc (72g 6SQ was obtatncd 
from 2-pipcridyl arbinol (546) as white needles mp., 190-191 from EtOH (Lit.“ m.p., 192-193‘). 
(Found:C.27.72; H.S~lI;N.5~49;Br,620l.Clk. lorC,H,,NBrI:C2780; H. 51)2;N, 540; Br,61,7P<). 
Conversion of this gave the isothiourotnum salt (54~ 71:/J as a white crystalline solid m.p.. 151-153’ 
(Lit.” 153’) The tsothiouronium salt (40 g) yielded 2-mcruptomcthylprpcridinc (14g 68YJ as a white 
~lidm.p.,~5~‘(Lit.“mp..S~M’~ 2-McrcPpto~thylpipcridine(IlOg)~vt8-thir-1--etPbicyclo[4.3.0]- 
nonanc (l&S g, 8Po) as a colourlas oil b.p.. 124126YM5 mm, 4’ ’ 1.5350 Picrate m.p., 204-20s” as 
yellow plates from EtOH. (Found: C. 42.17; H-444; N. 15.18; S. 869. C,,H,,N,O,S requires: C. 4194; 
H. 4.33 ; N. 15QS; S. 8.61%). 

cts-2.6-H-2-Mcrhyl8-rh~l-cuoblcyc~4.3.0]nononr. 6-Mcthyl2-bromomcthylpipcrtdinc hydrobromide 
(58g 58%) was obtained from Cmcthyl 2.pipcridyl arbiaol (508) as whtte nccdla m.p.. 235 236’ from 
EtOH. (Found: C. 3071; H, 5.39; N, 4.88; Br, 5909. C,H,,NBr, roquircs: C. 3088; H, 5.18; N. 4.96; 
Br. 5%.8z9/,). Tbc isothiouronium salt (51 g. %Js;) was obtained from the bromide (58 g) M a white crystaIlinc 
sohd mp., 220 221’ from EtOH. The isothiouronium salt (SO g) was decomposed with tetra-cthyknc pcnta- 
mine. the &oh01 was removed in LZUW and excess fortna&bydc was added to the remaining syrup. The 
mixture was basitial with NaOHaq until a ppt bcpnn to appear and then ether extracted 3 times The ether 
soln was dried over Na$O,. tbc ether evaporated and the au& lormaI distilkd. tic-2.6H-2-Methyl 
8-this-1 -axabicyclo[4.3.O]nonanc (105 g. 33%) was obtained as a &our& oil b.p., 13&l 32’.065 mm 
nia ’ 1~5085. picratc mp.. 188.189 as yellow ncodks from EtOll. (Found: C. 4353; H. 4-78: N. 14.57; 
S, 8.28. C,.Hi,N.O,S requires: C. 43.52; H. 4.70; I*;, 14.50; S. 8.2W1)l. 

cis- and t~s-3.~H-3-~erhy~ B-rho-I-ardtcyclof4.3.OlnaMnt. An cpimcric mixture d the S-methyl 
2-bromomcthylpipcridmc hydrobromida (58s 725;) was obtained ps white nccdla from S-methyl 
2-pipcridyl atrbinol (40 8) obtained by catolyttc reduction of S-methyl 2-pyridyl carbtnol. Rccrystalliz.a- 
tion of a small amount of this gave the two epimcnc bromrda tranr-5.6-H-S-Mrrhyl 2-bromomfhyl- 

pipcridine hydrohromidt was obtained as a white crystalline sohd m.p.. 145146. from EtOH. (Found: 
C, 3034; H.5 39;N. JO1 ; Br. 58.17.C,H,,NBr, requires: C. u)88; H, 5.18; N.496; Br, 58.829$cis-5,6-H- 
5-Mcrhyf 2-bromomcthyfpipcridiac hydrobromtde was obtained as white nccdlca from EtOH m.p, 192 193 . 
(Found:C,~;H.S~39;N.482;Br.SP04.C,H,,NBr,nqui~:C.3088;H.5~18;N.4~;~.58~820~). 

An cpitncric mixture of the isothiouronium salts (51 g, 9Y’Q was obtained from an epimeric mixture of 
the bromida(57 gjasa whttcsolid from EtOH. After rdluxing with tetra-cthykne pcntamiocand rctnovtng 
the EtOH. excess formaldchydc was added to the reaction mixture which was worked up as above to give 

an cp~rncnc mtxturc of CLI- and rrunt-3,6-H-3-methyl 8-th~-l-~btcyclo[4.3.O]nona~ (13.6 & 43%) as a 
colourlcss oil b.p.. 121 122 !32 mm. 

The form& (Il.2 8) in abs EtOH (200 ml) was added to a soln of pknc acid (164 8) in EtOH (MO ml). 
The resulting picratc (26.5 8) was Iiltcrcd off and fractionally recrystallized to grvc the epimencally pure 
picratc of cir-3.6H-3-methyl 8-this-I-~bicyclo~4.3.O]nonanc as yellow needles m.p.. 160 161*, (Found. 
C. 4368: H. 4.72; N. 1440; S, 8.27. C,.H,sN.O,S raquira: C, 4352; H. 4.70; N, 14.50; S. 8.28”,). 

Excess cold NaOHaq was added to the picrate (59 g) and the mixture was rmmcdiatcly ether extracted 
3 times. The ether soln was dried (Na,SO,) and the ether evaporated. The residue was disttlkd to ~IVC 

cis-3.6H.3.mrrhyl I)-rhin-1-azrbrcgc~4.3.0) no~rv(l~75g~)69~uocolourleuoilb.p.,112 116~13~nrn. 
ai’ t I.5304 

Concentration of the mother lrquors ytcldcd an epitncric mixture of picrata (51 g) m.p. 140-142‘. 
Further concentration yielded the nearly pure piartc of rrrans-3.6-H-3-methyl 8-thia-I-uabicyclo[4.3.0] 
nonanc (848) This was rccrystalhxcd 3 tunes to grve the pure picrate of rrw-3.6.If-3-methyl I)-thia-l- 
azabtcyclo[4.3.0]nonanc (4,581 as yellow plates m.p., 154 ISS‘. (Found: C. 4356: H. 4.74; N. 1466. 
S. 848. C,,H,,N,O?S requires: C. 43.52; H. 4-70; N. 14.50; S. &28?J 

The ptcrate (30g) was decomposed as before to give pure trans.3.6H-3-methyl 8-rhicr-l-azabtcyrfa 

[4.3.O]~nanc (095 g. 78VJ as a colourku oil bp, 128-l 30’!35 mm. ai’ ’ 1.3213. 
CIS- und trans-4.6H4Merhyl I)-rhea-I-~abic~clo(4.3.0] ruuw~. An epirncnc mixture of the 4-methyl 

2-bromo~thylpi~~lnc hydrobromidcs (246 634;) was obtainat as white nccdla from cl-methyl 
pipcrtdyl 2-carbinof (188) itxll prepared by catalytic hydrogenation of I-methyl Z.pyridyl carbinol. 
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Tbc l~~hiouronl~ satt (21 g 88’i,, wax obtamcd from the bromtdc (24 gl as a white solid from EtOH. 
Rcfluxrag this witb tetractbylcnc pentamine and distillmg the syrupy rcaiduc yielded an epimcric mixture of 
the thiols (86g 6S”,) as a colourku oil b.p.. 78 80’/1.4 mm. Reaction of this with formaldehyde yldded 
an cpimcric mixture of cis- and rrcuu-4,6-H4-rncthyl 8-this-1-azabicyclo[4.3.0]nonanc (8.1 g. 8n> as a 
colourksa orl b.p., 128-l 30’128 tnm Separation was acbkvd on an Aaograph Autoprep gax chrornato- 
gram using a 209; aplcron column and hydrogen carrier gas cir4.6-H4M~hyl8-rhro-l-~obLyclo[4.3.O]- 
)IOMIU was a colourku oil b.p.. 122-124”j21 mm, no ‘* ’ 1300. The p~cratc was obtained as yellow needles 
m.p.. 162 163’from EtOH. (Found: C.43.73: H. 4.76; N. 14.W; S. 8.24. C,,H,,N,O,S rqurm: C, 4352; 
H. 4.70. N. 1450; S. 8.28%1 tranr-4.6HIMtrhyf I-thio-I-orabirycto[4.3.0]no~ was obtained as a 
colourlus oil b.p.. I27 129’;28 mm. no a’ ’ 1.5277. The picrate formed yellow needles m.p.. 159-160’ from 
ErOH. (Found: C, 43.76; H. 4 75; N. 1454; S. 8.36 C,,H,,N,O,S rqulrcs: C, 43-52; H. 470; N, 14.50; 
s, 8-28%). 

cir-S.&H-5-Mrrhyl (I-th~l-orobic~c&[4.3.0] nona~. An epimcr+c mlxturc of 3-methyl 2-bromo- 
mc;bylpipcridmc hydrobromtdc (4Og. 68’,) was obtrmcd from 3-methyl 2-pipcridyl carbmol (30s) 
ttsclf obtamcd by catalytac rcductron of 3-methyl2.pyridyl carbinol. Recrystallization da small amount of 
this gave epimcrically pun cis-3.6-H-3-methyl 2-hromometbplpiprriddtnr hydrubromde as white ncuJla 
m.p.. 192-195. from EtOH. (Found: C. 3070; H, S.36; N. 5.31; Br. 58-77 CIH,,NBra rqulrcs C. 3088; 
H. 518. N, 4.96. Br, 58.82*<). The isothtouronium salt (36 g, 9Pg) was obtamcd from the bromide (4Og) 
as whftc crystals from EtOH. Rcfluxing with tctra-crhykne pentamine and treatment of the crude product 
with excus formaldehyde yielded an tpimcrlc mixture ofcp and rrans-S.6-H-S-methyl8-th~a-l-azab~yclo~ 
[4.3.O]nonanc (7,l 8. 39O/,) as a colourlus moblle 011 b.p.. 8&82 ,09 mm. The cpimric mixture (5.1 g) 
rn EtOH (100 mi) wax add& to picric md (7.45 gt tn EtOH (i(Kf mll Rcpcatui fractronal recrystallization 
gave the pure prorate of cis-5.6-H-5-mctbyl8-this-l-azabtcyclo[4.3.0]nonanc (708) as yellow needles m.p.. 
181 183’.(Found:C.44~;H.4-86;N.14-36;S.8~ C,,lf,,N,O,Sroquires:C.43~S2.H.470;N.l4~X): 
S. 8.28’/,) 

Tbc pzrate (7Og) was dsomposcd to give cts-S.6-H-S-merhyl 8-rhia-I-azahirycZo[4.3.0]nu- (2Og. 
70“,) as a colourksa mobllc 011 b.p.. Sl-83’;aSS mm. ni* ’ I.5296 

tranr-S.&H-S-Mcrhyf S-r)lto-l-ur~ic~~lo[4.3.O]no~. An epnncric tmxture of 3-methyl 2-bromo- 
methyipl~ridi~ hydrobromide (35g, 600/,) was obtamed from 3-metbyl 2-pipendyl arbinol (3Og) 
obtamcd by Na and EtOH reduction of )-methyl 2-pyndyl carbinol. Recrystalhzatton da small amount 
gave ep~merically pure tram-3.6-H-3-m&y/ 2-bromomtrhylprptrldtnt hydrohromrde as white nccdks m.p. 
201 202 from EtOH. (Found: C, 3084; ft. 5.27; N. 5.18; Br. 38.65. C,H,,NErI requires: C, 30-88; 
H. 5.18; N. 4.96. Br, SR-8Z& An epimcnc mixture ofcts- and rrutu-S.&H-S-methyl 7,8-tcrrametbykne-9- 
~mmothiazohdmc hydrobromidc (34 8.9%) was obtained from the bromide (35 g) as white ctysrals from 
EtOH. Rarystallizat~on da small amount gave cpimerically pure tram-S&H-S--mcrhyl?.B-rcrrtzmcrhylme- 
9wninorhro:ofidinr hydrobromide as whtte crystals m.p.. 2OS-207 An epimcric mixture d CLI- and trruu- 
5.6-H-S-methyl 8-rhu-I-wbicyclo[4.3.0]nonanc (6.08. 2X,) was obtamai as above ax a colourlcss oil 
b.p.. 95 97 ‘,25 mm. Thus mixture (5.8 g) in EtOH was added IO a soln d picr~c scd (8,s g) III ErOH 
Repeated fractIona recrystallization gave the pure ptcrate of rtanr5.bH-5-methyl 8-thia-i-azabicyclo- 
[4.3.0]nonane (67g) as yellow plates m.p.. 175-177’ (Found. C, 43.26; H. 4.73; N. 1462; S &36. 
C,.H,,N,O,S rquircs: C.43.52. H.4.70. N. 14 SO; S. 8.28”,). The picratc(6.S g) wasdccomposcd IO give 
trans-S&H-S-mcrhyf R-thiP-l-o,-abi~~clo[4.~.O]nononr (13S 8. 70”,) as a colourless mobtk 011 b.p.. 114 
116 .lilmm.ni” I-5179 

Aclrnowledgnnrnr .Wc are Indebted IO Mr. D. N Hmty and S. Vary for running the variabk temperature 
NMR expcnmcnf. 
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