
A CONVENlSNT RSDUCTION OF ALKYLATED T~YLYETHYL EWCYANlD&: 

APPUCATlONS FOR THE SYNT’HB OF NATURAL PRODtIC& 

JS Yahv*, P. Satpumpm Rdy ord BuWiwdm V. J&f 

Ablroct : A corrvenfenr rrrl sfmpfs method for ulr rakctfon of marp- ard 
J77ed tcuyfmetiyf fsocyonkJe3 wRh IlthLm In Ikpti ammonfa to cormspod- 
Ig h@rwarbom Is descrtbd. The utlllty of this mrlhodology adopted In the 
synthesb d bkaw9Zllle it@), a sex #womorP of cgmmon ,houu fly, f-l- 
JS,SR,7S_sxo_bnvfcamfn [It), an antipode o/ sex phrromons of Weslrrn pfrr 
beetle ard~~S,SS)-S~ydrrox~l~ecarpIa0 (L-factor, 101, a proposed attwep/ator 
for leukuemomycln brwyntheM. 

Twyfmethyt Lsocpnide2 II, TosMICl has been frown to be a usel\rl reagent In oqpm’c synthesb 

not only as a wLaMe sytahon for hetemcyclic cornpads, &C also In a wriety ol olher synthetic tmm- 

lw7wtlom2*3 a3 well. On lntenstlrp aJpecf of TwMIC b its potenrlal abUlly 10 serw as carhonyl 

ardon eqdiurlerd’. The presese of two adon stabillsirg s.deClt~er~2s facllltate thu alkylatlon of TosMlC 

wth mtki hose:, lik NaOH, K2C03 etc., urdcr phase tmmfer catalysis. TwMIC, there/ore, may be mono- 

alkyfated ufvl al&yi halldo usfq~ sadlrm h@mxlde In the presence of phase rmm/er caralyst *trffe tJthb 

SCtEME 1 

0 

RrM A 
~___----_H 0 

R1 5 R2 

t 3 ----____ 

Path a 
t 

NC NC 
Ott-/ PfC I NaH I 

R 
RI -C--H 

1 
q-c -R2 

1- Rz--x * 
TO@ 

I 
TOS 

2 Path b 2 

4 
____ Li-Lb, NH3 _-______ 

b 
H H 

R-A-” 

!I 

k 

I 
R1-C-R2 

A 
7 

sword alkyiatlon ccurld k performal by l mpfoyfv NaH as &uea In a u&able dwti. Then aUcyhcud 

TcuMICs are conwrtd to wwml symmotrfcal aml uraymmetrfcof ketones In the prwnnza of tmcu 

01 oqueart ackf (Schmme f, Path a). We how recently dewfop& a conwnlent methodology to rebce 
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the alkyhted TosMlC to vie correspordfrg h#nxarboru by u~frp lfthfum In f@ld ammonfa (Scheme 

I, Path bJ. We wf91 to report fu detailed accent here. 

Voricus afkyfated TosMlCs were ~epared by empfoyfr(p the vec&re deuloprd by A.M. Van 

Lwusen orcl coworken2. For arample, treatment of J wfth dfllerent olkyt haIldrJ In 49% aqueous NaOH 

ati CH2CI0 In the presenre of phase trorufer catalyst afforded momakyfated TosMfC (Table I, 2a-e) 

in 70-90% yfeId, rhfb monxrlkyfated TosMlC 2 on treatment wfth Sodom hydrfde ard accord olkyl holfde 

alforded the diakyfatod TosMfC (To&e 2, 3431) In grxxI yfeki. 

TABLE 1 

LI lLlq - NH3 REDUCTION Of MONOALKYLATED ‘for MIC 

UONOALKYLATED fo8MIC 1. RI 
2) 

PRODUCT e YIELDY. 

20 “-CtoH21- 80 “-Cl1 “24 92 

Ba 

Zb 75 

w2- w2-CH3 

2d 85 90 

Bd 

2e 70 

- 
-_ _____ _ _ 

fniffafly, retkctfon of simple momalkylated ToNIC, I.e., J-tcuyhfdecyl Isocyonfde to wrgs per- 

formed. Accofdfrgly, compartd do wus reacted wfth IfVlhm III liguld ommanfo /or 2 hr to a/lo& urdecons 

In 92% yfeld. lhf.3 reactfon YoJ further erterdal ucccJJfilfy for tie reduction o/ vorfars morwrlkylated 

TosHfCs fTable I, aO*I. 7hrs meam that a m?w method Is o~flable to replace the halogen utom In pri- 

mary okyf halti by 0 methyl vp In 0 two step procedure. An appffcatfon ol this methodology Is 

gfwn below In the synthesLs 01 era-brevfcomfn (If, Scheme IV). - 

After achfevlrp erccrrmgfrlp results wfth vie reductfon of momalkylotaf Tcx#MfCs wfth lfthirm 

in ltwud ammonia, Lhls reactfon was erterrfed to dialkyfated TorMICs. For this plrpoae, the ethereal 

8o&tion of dfalkylated TosMIC, Q-trxyl-l+eprddecyl boqonlde ISu) was treated with ffthlum In liguld 

ommorria for 2 hr to a/lord heptafecorre f7aJ In 93% y/e&!. In order to lflutrate the gerarultty of thfs 

method, nductlon of urrfais diotkylotd TosHfCs havfrlg olefimc, ocetylonfc ord aromotfc ~nctfomlftfes 

ws carried cut s.xceJsfilly ffoblo 2, 3aSr). 

A pIasfble mechonfsm lor the &ction o) TosMIC b depicted In Scheme II. Accotdfrgly, IfthLm 

transfers an electron to the carbdn otom of isocyonlde, thus qrttfrrg orldlsed to Lf+ ard cmatfw 0 mdfcaf 
ts 

onfon A . 7he nultfrp radfcal ottfon A praduces LiCN ard rodfcaf b *fch ultfmotely, b reduced to 

carbartfon C by onother Ifthbm atom. me corbonfon C, In turq accepts a pruton fPom MIHIO to af[d 

ulphorr D. It MS o&ermd chef den a lfmltd omarnt of llthtrm was & /or the rtictfo4 the Wf- 
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#IOIW D ws idsd bdatd alow ufth tie m&cad product 7. Ffmlly, the ulphon D gau rrbced’ 
fo c~spordirrp h$rocarbon 7 in&c came of the reaction (Scheme I/J. 

TABLE 2 

LI I Llq . NHj REDUCTION OF DIALKYLATED TorMlC 2 

OIALKVLATED Tos MIC 2 WELD’ 
PRmlJCT 1 K 

Rl R2 
WELD% 

3a n-GHl,- n-C8+417- 90 “-CW6 93 

7a 

341 n-Cfl21- BB 91 

3c n-C&j- 

x 

3d n-CfjHjy- CH2- 95 

7d - 

38 n-C$ll7- Ct+p~,-‘,-CC% 91 qwj-~-w11cHJ 90 

k 

3t n-C&- 90 g5 

L! 

3h CH3a2CH3- 

It is pertfrurt to rnrrffon here that thLc rabtfon Is hf@fy chsmanfrctfw as trlplr bards, aro- 

matic rfqp, da&t8 bards etc., are umffectd urder these reactfon corditfo~. Howwr, bnryf protrcfion 

w In JR ~0s foufd to be ctrabd w antfclpotd. In ddltloh this nactlon ts pructfcalty tuefif drr to 

the fact that It offers II) slur productq ~JM bpcd~ctr (LICN, TosLfJ arfsfrp from Ihs reactfon arw hf@y 

soobM* In wtrr arrl carid be remowd cwfty. 

7hr fmportarze of Thor methodology uas frded rua&fzrd by slccrarfif ~ynh@~ls of ftJ-@-trfcou~8 

17gJ. (-J+Etivfcomfg (17J, (4S,SSJ-SSl~rory-ldrcarpf~dr I.e., L-lactor” (19) rhfdr vfff be dlscused 
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l ~ R\-? R-OH R LI,Llq.R H 
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TrrcwQZ~re’ (muscoWs, 70). a $81 pleromorP or common hdtss fly, tisca domestica, hos 

ken isolated from the cutfcfe ard lecss of the female fly. 7his pheromora uus sytiesired by employ@ 

redrctioru of mom<rlhyfated ToeMIC (24 Table II as wlf as by redrrclrp the dfafwoted TosMIC C3g, 

Table 21. Thus, In occwdancs wfth the secord appfooch, tetrWt)droflrrluryi chforlde f&U on treOtmeR( 

with Ilthbm amide in ILrpkl ommotia ard rtactyf born&e in THF a/lo&xl frldec-4-yrrl-of II 
(0, Sdeme 

1111. 9 was portfatly recked ouer Lfrdfor catafy3l to o/ford trfdec-IZ*rrJ-of IJO). Alcohol fO Ws Corn 

SCHEME III 

ro 
yc _ NC 

!I 
NC 

for -i-H - 
OH, PTC 

Tos -f-” 
NOH 

CgH191 11 
w tom -c 

In 
CO”19 C9H19 

1 z1 39 - 

wrted to f-fodoCrldec-4Z-rtw (II) via Its correqsorrlfw mesyfate. I-Tosyidrcyl fsoc)onlde (2fJ @rvptmred 

from ?lWflC ord wxw@ lodtie urder plase tmftsfer cotaly3ls corrdftioful ws olkyloted with Ihe fallde 

(II) usfw sodlrm h$rldr to offod 1O-tosyf-lO-Crkw-I4Z-erryl Lwxpnlde t3gl. Sg was reduced wfth 

IlUILm In ffqid ammon’a In fhe umof monmkr to oflord frfcos-9Z*nsJ2 f7gl. 
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ft)-IR,5S,7R_rro-~vfcomfn b the octfve compo?mrmg - lmbml plsmmon) of tJw Wwern pin 

bed Ic, “ckrdroctotus Bnvicomb”. lhls phufvmoru pwesa8s three asynmrtrlc carbon atoms ard b 

hf#tfy dtssymmetrfc molecule. In this papar, we wioh to report Us synthesb of f-I-1S,SR,7S-ex~&evfco- - 

min (17). the arWzxte of the actf~ isomer. 7he maln leohtre 01 the ry@heab o/ 17 b the tnlrarLcrfon 

of the methyl group by makfrp us6 of rhe reductfon of momalkytated TosMIC Echrmc IV). For this 

purpose L-f*)-tartortc ockf was chmen as tie sfartlrlg materlot. Tortaric octal paueues ((3 vrcfml h)droxyl 

SCHEME tv 

0 

o+t(B H 

DMSO, 2. NaH,CS2,M*t 

6e 
E t3N.- 6O.C 

13 3 - n-BugSnH 
- 

groupa in Urth-co$igumtion ord Ulerelore UT/O& exclrsiufy the desired exe-brevfcomin withart any - 

corfamfmtion of erdo-brcvfcomfn ??us, tartorfc ockf UIS tmrsformad to f4S,5R)-4-benzyforymethyf-S- 

iodomeVI~-2,2dfme[hyl_1,3df~oIa~ fl2) by kmwn proctire ‘? TosM!C was ai&yWd wfth I2 In DMF 

usfrp 1 eq of stxilrm hflride to alford 14S,SS~-4-&nr~arymet~-2,2dime~~-S~2’-t~~-2’-b~~~ 

ethyfi-fJdfoxofone fZe). Compoutxf 2s ~0s ~curcf to be wry urutobfe ati therelore, It was subjected 

to Ihe next noctton wfthhdut prrrlfcatfon Accordingly, tfeafmun o/ 2e wfth lrthtrm In liqrcld ammorrla 

ollorded f4S,SS~-4~VlyI-SSl~nrryme~~-2,2dime~~-l.3diarolarre #e). ft may be mted that the de- 

benzyfation oc~rred sinultorrarsfy urrier the rcactfon cordftion AlcQhol & wus treated with o.rofyf 

chlorde anl dfmethyl*ll~orfde14 In melhyfenechloride rn the preserve o( friethylamins at do0 tifch 

yfelded ~4R,SS~-2,2dfmethyl-S-eth)+4-~ormyf-l,3diorobrre (IS). lhis old&@3 (13) on reactfon wfth 

3,3~thyfc~iary&utyI magrrslrm borntie ” In THP at 0” lot 4 hr afforded f4S,5S)-l-sthyl-2,2dfme~~- 

Sf3_(2-meLhyl-1,3dfa~a~2-yl)-l~~rorygopyf)_1,3dioIoldrp 1141. me h)droxyl pup tn comprrl 

I4 ws deaqgemwd usfrp Barton-UcCombie I6 method fv&,fantharr IS) IO afford ~4S,SSF4-8thyf-2,2- 

dfm8ulyl-5~3_(2-meth)Il-1,3df~o~o~2-~~-~opyl~l,3df~ofo~ 116). Treatment of lb wiul PTSA in 

wt ether yfelded I-J-era-brevfcomln ” - ff t). q) -86.9o fc, 2, 4lth8r1, Lft.‘70 47.5. fc, 2.15, .tJler~. Like- 

wbe, Chr mhrmf f+hro-ktvfmmfn caril be prapard by usfqj f-HSSI-tartarfc acld. 

S)#tu6 d W&&My-4~tiW ~L+cttlr* 101 

me popcued ~tore@at~ for Lukaemomycfn bfoeyn&ub, L-factors ftS,SS)- ard f4$5RH- 

h~mxy-4decamlldos wre ftrst bofated mm the mutan stmfm of Stnptomycrr @saps 
10 

. 7hr synlha- 

sLS of 19 starts wfth Ihs krrown f4S+SR~~-bnt~arym6lhyl-S-fodam~~-2,2dime~~-I,3df~Io~ {It) 
13 

obtoind from L-l+)-tartorfc acid In sfx step . 
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7he unlor~ 01 the morvalkyfated TONIC (2g) 1~1th the fodide 12 usiw axfirm h~rlde/DUSO as 

o &we offddd the dlaUcyloted TosMlC sh (Scheme Vj. TM diolkyfated TosMIC Jh was farrd to be urt 

stable arrl was takwn t&o firtier nactlom wlthart prrffkatlon Thus, dloucyloted TosMJC sb on tnotmrti 

vlth litAlum In flquki ammonia o/lti& f4S,SSJ-S~rtyl-4~)~~e~~-2,2~im~~~-J,3~~~fo~ 

f7hJ in 45% yteld. Alchol UhJ on Snwn oxktation” 0fJordd the corrr8potdIg okteh*e *hlch uas 

7h 

fri tluoro acetk 

Li, Li,.Ntt~c 

lmmedlotety react& wllh etharycarbonyrmeVryle~trlphsnylChosphor In bentens to afford the E/Z 

0,6wnsatumted ester, *hfch was hydroprmtad In preserve of excess of Romy rn’ckel to yield lb. Irrrer- 

action o/ I8 with TPA:Woter (4:J) gave (QS,SS)-L-factor (J9J in 70% yfeki. &I, +2tD fc, 2, CHCt31, lAt.f8e 

61, l 3P tc, f.94, CHCf3h me spectmscopfc omtysb of 19 ws ln good qrermenl vile the reported 

wher’&. 

In corrlrslon the ruhction method descrtbad obow oppeors to be o revel ord simple om loor 

co~nlon of dlolhyhted ard morualJcybted TosMfC to hjdrocorbom. TM warld also help In prepamtfon 

of lorp &oln comptid~, e.g., hf&cr fatty acids ard alcohols. 

IR spectm were mcodal In rujol or mat on a Perkln Elmer Model 883 spectrometer wfvl sodlcm 

chlode optks+ ‘H-NMR spectm were obtolnsd on Vorion T-60 or Varlon FT-80 or &ker W/f-90 spectro- 

meter In CDC13 or CCL, xAdtlom confafnlrp TM OS on lnterml stordord v&h chemlcol Mfb (6) 8x- 

pressed In ppm dovn ffek! from T’MS. Moss spectra wre run on AN MS 30 or C&C 21-110 B spectra- 

meter. 

Frmpamtkn of monmoybtd rmYfce 

1 -TmyL tiecyl kqunlde IZa) 

A mi.xture of tasylmethyl kxptis ~TosHfC, J. 0.975 0, 0.005 mol), Mecyl kdld8 11.34 Q, 0.005 

mofl, &etm&utylommonlum bromtidr (0.320 g, 0.001 mol), 40% oquears NoOH (15 ml) oti dlchforomethorre 

(15 ml) was sthal ot 0. for 2 hr ord then at room tempemlre for 12 hr. The reaction mfxturr was 

dllrtod vlth wter ard extracted with dlchloromethom. Ihe oqanlc lo)rr ws wtied with wrer, brlrre 

ord dried CNagO,A Removat of the sotvant urder reducad pfwdfum gow 0 sola *lch ws crysfolllsed 

from elher-prtmtum l her to afford prre Ib (1.5 g) in 80% yfekt. m.p. SS-57O. JR (ElujoD : 2120 cm 
-I 
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(N=CJ, PMR tCDCt+ : 6 0.0 (dbtorted t+ 3H, CH3J, 1.33 (ha, 18H. 9 x CH$, 9.43 h, 3H, Ar-CHS), 4.22- 

4.56 (m, 1H. -CHHCC, 7.20 M, J=8 HZ, 2H, Ar-HI, 7.60 Id, J=8 HZ, 2H, M-H)- AmLysb tale for 

C19jQoNO~ : C, 66.86; H, 8.66; N, 4.J21 S, 9.55; Fourd : C, 88.S3; H, 8.631 N, 4.08; s, U8%. 

Vuricus ocher momdhyiaLed Ta.GdICs (Table I, Se-4 wry prepormi by uslqj the cmvtiirg 

okyl haltie by adoptlrlp above uvcakre. 7he amlytlcal data of these monwl&y&td Ta@MIct Is giun 

klow. 

1 -Tosyf!r1ccu-14Z-rnyJ Iracyonlde (2b) 

Compound 2b uob prepared by uslw erucyl iodlde 21 amI TosMlC In 75% yfrkt. m.p. 4s’. JR INupU: 

2140 cm-J fN=CJ, 745 cm-J lc&darMe bordJ. PMR (CDC13) : 6 0.8 fdtstortd 1, 3H, CH+, 1.2 (be, 34H, 

J? I CH$. 1.85-2.12 im, IHJ, 2.39 ts, 3H, Ar-CHf), 4.28-4.58 (m, 1H, CHNCl, 5.24 0, J=S HI, 2H, ole- 

flticl, 7.3 (d, J=8 Hz, ZH, Ar-HJ, 7.73 fd, J=8 Hz, 2H, A&f). Amljais colt for C3,Hs1NS02 : C, 74.25; 

H, 10.2; N, 2.78; S, 6.38; Paurd : C, 74.16; H, IO. 18; N, 2.6% S. 6.27%. 

f-Tarylletmdec-5-m lxxyrnkIe (2~) 

Comparti 2c was prepoted by wfrg I-iafo-ldecyn? ard TosMIC in 78% yfekl tiich ws f<u!d 

lo be a low mrftirg solid. fR (Neat) : 2145 cm 
-1 

fN=O, JSOO cm-’ faromotk, C=CJ, PMR KDCJ31 : 

d 0.88 fdfstorted t, 3H+ CH3J, 1.3 lb, 18H, 9 x CH..$, 1.93-2.12 fm, 4HJ, 2.4 Is, 3H, Ar-CH3k 4.23-4.59 

(m, lH, CHNCJ, 7.3 fd, J=8 Hz, 2H, M-HI. 7.78 Id, J=8 Hz, 2H, A?-H). Amlyfs talc for C22H3JNSOy 

Co 70.77; He 8.31; NV 3.75; Se B-58; Fad : Cp tO.56; Hg 8.27; Np 3.68; Sp 8.48%. 

!~3,4-DfmeVlaxykmylJ-l-tosyl ticyonide fill 

Compourd PI ~0s prepared by uslw 3,4dfmethoxybenzyl bromide ard ToeMlC In 85% yield. M.P. 

166.. IR CkUpJJ : 2150 cm-’ fN=Q, 1595 cm-’ faromotk C=CJ. PMR tCDCl+ : 6 2.5 (s, 3H, Ar-CHQ), 

3.9 0, 6H, 2 x OCH$, 4.35-4.78 (m, JH, CHNCI, 8.8 fs, 3H, Ar-HI, 7.37 (d, J=8 Hz, ZH, Ar-HI, 7.8 @, 

J=8 Hz, 2H, Ar-H). Aml)els talc for CJ8HJ9NS04 : C, 62.61; Hq 5.5; N, 4.05; Se 0.27; F’arnd : C, 82.43; 

H, 5.45; N, 4.13; S, 9.23%. 

R*pamtkln of db0rybtad T~YICS 

9-Tosyl-9-hepcodscyl isoqatis &I 

To a sqerualon of prewU~ed sodLtm h#rkic (0.528 g, 0.022 mar) In DMSO-ethrr (1:5, 18 ml) 

was added TosMlC fJ, 1.85 g, 0.01 mall In ether If5 mlJ at room tsmpaiwtun. After 10 min n-octyf 

Wide (4.8 g, 0.02 mall in ether I15 ml) was added dropwise ard stirred at *oom cempemture for 3 hr. 

Reactlon mfrtrrre was poured In wafer, oqpnlc layer wo* separuted ard Wecur lapr kw extracted 

vfti ether. 7he combfrsd orgonk ertruct wus washed wilh wter, brfrp ard dried fNa+S041. Ewpomtlon 

of UW soJrPnt ullrler reduced pressure afforded 30 (3.77 g) In 90% ylekd as Burnmy pm&t. IR (NeatI: 

2130 cm-’ fN=CJ, 1600 cm-’ (aromatic C=CJ. PMR fCC14J : 6 0.9 fdutorted t, 6H, 2 r CH3), 1.3 W. 

28H, 14 x CH.g, 2.45 Is, 3H, Ar-CHfl, 7.23 Id, J=8 Hz, ZH, Ar-H.I, 7.88 fd, J=8 Hz, PH, Ar-HJ. 

In all the experiments, Vie dfakylaced TosMlCs, thrs obtofnad, were usd OS arch for the mft 

reactlon Any attempted prriflcocfon alw)a resulted in partial decomposition of the product& It was, 

Vlerefotw, sacrrsfoctory rJemental amlpb ccuLd mt k obtaimd. 

Yariats orher dfalkyfated TosMJCs (Table 2, 30-A) were prepored by olkyiotirlg momakyiatsd 

TorMlC with the corresporrjirp ho&tie OS descrfbed abow. The #~)alcaJ daco of these dkfkytotal T~~MJCS 

ti given below. 

2,2-Ethyfe~laryB-toryl-8Slcxalccyl Wc)onlde Ubl 

Ihe morrmlkylotsd TmMlC i.e., I-cosytrrdecyl Isocpnlde f&l ws alkytotd with 4,4-othyiem- 

dioxpnt yl bromkieJg Co obtain 56 in 88% yleki OJ descrlbai abow. IR (Neat) : 2140 cm 
-1 IN=C), 1800 

cm -’ faromatlc C=CJ, PMR fCC14) : d 0.9 fdlstorted t, 3H, CH3J, 1.24 itu, 27HJ, 2.42 (a, 3H, Ar-CH+, 

3.81 Is, IH), 7.21 (d, J=8 Hz, 2H, Ar-HI, 7.60 fd, J=8 Hz, 2H, Ar-HI. 

JJ-Toosyl-JJ+1enkfw6Z-fuvyI bocyonlde f3cJ 

Compaurd SC WQS ppored by olkytocf~ 1-cosyiutiecyf koqwrride (&I wi(h fZJ-I-laJo+deceru 

In 8@% yield. IR IHtjolJ : 2130 cm-1 (N=C)r 7 35 cm-’ @dcublc Mrd). PMR CCDCI,, : 6 0.0 Mlstorted 

t, BH, 2 x CHf), 1.33 f&, 28H, I4 x CH3). 1.82-1.08 fm, 4H), 2.43 Is 3H, Ar-CH+, 5.19-5.40 fm, 2H 

oJ8flnk). t.2 (d, J=8 Hz, 2H, Ar-H), 7.70 fd, J=8 Hz, ZH, k-H). 
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I-Phenyl-2-cosyf-2decyI Lwc)onWr fMJ 

Comparnl 36 WJ mparad by alkyiotfrg I-tosytrvnyl hocyontde with bnzytbromde tn QO% yield. 

JR fNeotJ : 2140 cm-’ fN=CJ ard J800 faromutic C=Ch PllR fCDCl$ : 6 0.65 ldlstorted 1, 3H, CHf), 

1.21 f&u, 14H, 7 x CH+ 2.46 Is, 3H. Ar-CH3J, 3.16 fd, J=3.5 Hz, 2H, CH2-PW, 7.3-7.45 fm, IH, Af-HJ, 

7+62 fd, J=6 Hz, PH, Ar-HJ. 

Q-tosyl-Q-trlcor-J3ynylf~yonlda f3eJ 

me dfolJtytated TtaMIC 3e YIU prepared by alkyfatfrg I-tosylmnyl hc)otme vlth l-twomo+ 

trkiecyrp In 91% yield. fR (Neat) : 2140 cm-J fN=CI, 1600 cm-I fommatic C=CJ. PMR fCDC13J : 6 0.67 

fdbtorted t, 3H, CH3J, 2.23 f&, JOH, IS x CH2), 1.92-2-J fm, IHJ, 2.48 fs, 3H+ Ar-CH.$ 7.36 Id, J=6 

Hz, ZH, Ar-HJ, 7.66 fd, J=8 Hz, 2H, k-H). 

3’,4’-Dtmethox@wnyt-2-tM-2decyJ hcyankte fSJI 

The dtatkyloted TosMJC 3f vus prepared by atkytotlrrg I-tosyhnyi tsoc)onlde with 3,4dimethory 

benzyt bromide In 80% yfekt. IR (Neat) : 2145 cm-’ fN=CJ. PMR tCr>Ct,, :6 0.62 Cdlstwted t, 3H, CH3_J, 

1.2 fba, JIH, 7 x CH2J, 2.48 Is, 3H, Ar-CHf), 3.3 Id, J=3.5 Hz, ZH, CH2-ArJ, 3.75 Is, bH, 2 x OCH3), 

6.62 fs, 3H, ArHJ, 7.34 Id, J=6 HI, 2H, Ar-HJ, 7.62 fd, J=6 Hz, 2H, Ar-HI. 

Rdrctfon of mom ard dbZhy&td TorYJCs 

A typtcol procahre for rechctlon tr OS foJJouu. 

To a freshly dlsttlled Itcpid ommonla (50 ml) or -33O ur(ls o&ted Ifthhm (50 mg, 0.007 molJ in 

om portlob f0110ved by dfakytated TosMJC So (294 mg, 0.0007 mol) In etJwr f3 mu ard ethomt (0.12 

mlJ. After 2 hr, ammonta UQ( olfowed to euapomte by brlgq it to rOOm tempemtwu. me& vater 

wu added ad extmcted with ether f5 x JO ml). The or~ontc lopr was varhed with water I20 mu, brfm 

(20 mll, dried fNo2S04J otxf corretirated. DLttillatfon o/ the reshe fpot tempemture J25-J35O ot 1 
mml afforded heptdecom 7a (156 mg, 93%) as a colcurleu Ilqutd. PMR fCC141 : 6 0.9 Mutorted t, 6H, 

2 x CH$, 1.27 fbs, 30H, 15 x CH2). 

The phystcol doto o/ tie reduced prticts ore given below. 

n-Utdecom2’ i6a) 

B.P. Q2-Q5*/20 mm. PMR fCC14J : 5 O,Q5 0, 6H, 2 x CH3J, 1.3 fbs, 16H, Q x CHfi 

TrfcLXFQz~ne f6bJ 

B.P. J60°/J mm fLtt. J5B”/0.J mm). IR fNeotl : 735 cm-l fc~da&le l%udJ. PMR fCDC13J : 6 

0,6? fdistortod t, 6H, 2 x CH$), 1.23 fbs, 34H, 17 x CH2), 1.67-2.16 fm, 4HJ. 5,2Q It, J=5.5 Hz, ZH, ote- 

/inrcJ. 

tutfodec-S-yrrc f6c) 

B.P. J20°/J mm fboth temp.). PMR fCC14J : 6 0.9 fdutorted 1, 6H, 2 x CHf), 1.3 f&s, JBH, 6 X 

CH,$ 1.94-2.12 fm, 4HJ. Mass : 194 fM+J, 137, JO9, 96, 61 fJOO%J. 

3,4-Dfmeth~lhylbenem f&U 

B.P. 1J2’/1 mm. PMR fCDCl+ : 6 J.2 ft, J=7.5 Ht. 3H, CH3J, 2.6 fq, J=?S Ht, 2H, Cf&CH.$, 

3.6 Is, 6H. 2 x 0CH3J, 6-73 f&u, 3H, Ar-HJ. Moss : 166 fM+J, JSJ fJOO%J, 135, 123, 106. Amlysls coic 

fOf Cl 0HJ402 : C, f2.3; H, 6.4S; f&rd : C, 72. J6; He 6.3996. 

2-Methyf-2-tetmdecyt-1,3dioxo&n f?bJ 

B.P. JSOV1 mm (pot IempemtureJ. PMR fCCI4J : 6 0.66 fdtstorted t, 3H, CH3J, I.24 fba, 24HA 

3.62 Is, IHI. Moss : 264 fM+), 269 fJOO%J, JQT, 99, 67. Amtysb talc for CJ6H3602 : C, 7U+OS; H, 12.87; 

Fc~td : C, 75+02; He 12.56%. 

HemfcosiSZ-em f7cJ 

B.P. JSJ-153*/J mm. lR iNeotJ : 735 cm-* tc& daLlbfe bard). PMR CCC&,! : 6 0.67 fddbtortcd t, 

6H, 2 x CH3). 1.2 f&n, JOH, J5 x CH2J, J.4.FJ,96 im, 4HJ, 5.15-5.39 fm, 2H, oWirdcJ. 

n-Decyfbenren f?dJ 

B.P. JOJ*/J mm (both tempemtursJ. PMR fCCt4J : 6 0.66 fdfstotted 1, 3H, CH3J, 3.23 fbs, J6H, 

6 x CH2J, 2.16-2.56 fm, 2H, CH2-PhJ, 6.61 f&s, 5H, Ar-HJ. Mau : 216 fM+J, J62, 133, 117, 104, 91 IJOOW. 
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Docoeohe-ynr f7aJ 

PMR fCCIS : 60.88 fdbtortd t, SH, 2 r CH3J, I.27 f&n, 32H, 1% x CH+, 1.92-2.14 fm, 4HJ. Mass: 

308 IM’J, 193, 137, 113. 

3,4-Dfmrtharydecylkrurrr (tll 

PMR KC&J : 6 0.88 fdfstorted 1, 3H, CHS), 1.23 fbd, ISH, 8 I 2.2-2.6 fm, 2H, CH2-PhJ, 

3.68 Is, 6H, 2 x OCHQ), 6.48 fs, 3H, Ar-HJ. Mass : 278 fM+J, 

CH2J, 

263, 164, 151 ffOO%). 

?Wec-4-yfrl-of’1 (9, 19.6 g, 0.1 molJ In heram (100 mfJ contaoinf~ two drops of ~fmffrrs was 

hyimgemted owr Lfdlor cotolyt (W-BoC03, 500 mgl at atmo@erfc prearm till the requfrd umarttt 

o/ hydrqen MS absorbed. CatofyJt w {iltemd od the ~fflmte voshecf wfth 2% HCI, wter, brfm oral 

dried fNa2S04J. Sofwpnl remobwd oral the crude wu dutifled to allord 10 (18.810 gJ In OS% yield, b.p. 

120*/l mm. IR (Neat) : 3350 cm-’ (OH), 745 cm-’ Icfs dcubfe ho/W. PMR ICC14J : 6 0.88 Mbtortrd t, - 
3H, CHfl, I.23 ftn, 14H. 7 x CHZ), 1.91-2.32 fm, IHJ, 2. I8 fbs. IH, OH, axcharges wrVI D201, 3.40 It, 

I=6 Hz, 2H, CH20HJ, 5.1 It, J=5 Hz, 2H, ok/f&J, Amlysls cufc Ior C,3H280 : C, 78.79; H, 13.32; 

F’rrrrcl : C, 78.52: H, 13.1%. 

I -faiafec-4Z-em (I II 

Treatment of 10 115.84 g, 0.08 moU with methomsuflonyf cf~lorlds (10.34 g, 0.09 mOU In dichlom- 

methone 1100 ml) contaim’rg trfethyfamim 120.2 g, 0.2 mall at O6 ww 010 mesyiate (20.824 gl rn 95% 

yfekf. ?he crude mesyfote ~0s treated wfvl Nof (24 g, 0.18 moLJ In boflf~ acutom (300 ml) for 5 hr. 

Acetone ws remod tvd the rssldre we treated wfth ether ord muter. Euwr was sepomted and wshed 

wfth sodLum thfoufphote soltioq wter, brfn ord drfed fNo+5041. Sofwnt WI removed ord the realdue 

ws dfsttffed lo offord p&re II (22.16 gJ In 90% ylefd, b.p. ISO’/ mm. IR INeat) : 750 cm -’ fcfs darbfe _ 

&xWJ. PMR fCC14J : 6 0.9 dutorted t, 3H, CH.& 1.28 the, f4H, 7 I CH2J, 1.86-2.12 fm, 4H). 3.10 ft, 

J=6 ffr, PHJ, 5.08-5.35 fm, 2H, ofe(lnfcl. AmfysIs colt for C,3H251 : C, 50.65; H, 8.11; I, 41.23; FaUti: 

C, 50.51; H, 8.9; I, 41.12%. 

f -Touyldecyi rsocyonkie f2fJ 

Compourrd 21 ~0s wepored In the ~suof monmr OS discussed earlier urder PTC corditfom USI~ 

~rwnyf iodide oti TddlC. M.P. t?J*. 1R ff&joU : 2140 cm-’ fN=CJ. PMR fCDC13J : 6 0+9 fdfrtorted I, 

3H, CH3J, 1.3 fhs, Jt?H, 8 x CH2,J, 2.5 fs, 3H, Ar-CH3J, 4.31-4.53 fm, IH, CHNCJ, 7.4 M, J=8 Hz, 2H, 

Ar-HJ, 7.89 fd, J=8 Hz, 2H. Ar-HJ. Armfpis talc /or C18H2,NS02 : C, 67.2; H, 8.4; N, 4.3; S, 9.96; 

Faird : C, 67.12; H, 8.35; N, 4.15; S, 9.81%. 

IO-Tosyl-IO-trfcos-IIZ+rryf fsxyonlde fW 

Ihe dfofkyfoted TosMIC 3g uas Fepored from Z/ ord vie iodide 11 rn the usual manor. IR ftijok 

2140 cm-’ fN=CJ, 740 cm-l fc& darbls bortl). PHR fCDC$J : 6 0.87 (distort& t, 6H, 2 I CHS), 1.25 

fbs, 32H, 16 x CH2J, 1.73-2.18 fm, 4HJ, 2.47 fs, 3H, Ar-CH3), 5.25-5.5 fm, 2H, olelfnlc), ?+4 Id, J=8 Ht. 

2H, Ar-HJ, 7.78 fd, J=8 Hz, 2H, Ar-HJ. 

fZJ-9-Trtco.tene Itg, MuscohveJ 

The diofkyfated TosMlC 3g ws mbjectd to &ithirm/f@ti ommonio rabztfon in ths uuof manner 

to afford fD-9-trfcossm f?gJ. B.P. 1800/1 mm. IR INeotJ : 735 cm -’ fcls datbfe bard). PMR fCC14) : _ 

60.87 fdistorted t, 6H, 2 x CH3), 1.23 fk, 34H, 17 t CHZ), 1.87-2.18 fm, IH), 5.29 ft, J=S Hz, ZH, ole- 

/i&J, Mass : 322 fM*J, 294. 

To a pruwshed NoH (1.68 g, 0.07 n?olJ in DMF (20 mfl vat added TaMIC (13.85 g, 0.07 moH 

In DMF (SO ml) at 0. In 20 mfn Alter 10 mft& fodkfe I2 (25.34 g, 0.07 mof) In DMF (40 ml) MS added 

dmpwfss ot OOC. After 3 hr uther (100 ml) ard wtrr (300 mU ws added to the reactIon mlxbcre+ Ether 

vos sepamted ord the wears Ioysr utmcted wfth rtJter. 7hr combfrrd ether fayrr ws woJhed wrVl 

voter, brfm, drfrd (No,$04J. Sofwti rcmowd at rOOm tempcmtLlrr to al/& & (25.5 gJ In 85% yield. 

IR fNeot) : 2120 cm-’ fN=CJ. 7his compa~rd WI fated to be uratobfa ord tolaen fnto hrther mact#oru 

wftharl pcrilicotfoh 
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Accordi~ly, to a freshly dittllfed l@ld ammonia fSOO ml) wut odded 2e (21.4~ g, 0.0s mot) ln 

THF+ Sfmrltarrausly, IfthLm (3.5 g, 0.5 mall was odded ln portloru After 90 mtn the reactton mkbre 

MS Wetied With ammonhm chloride. Ammonfa u0s ewpomtd ofd the mjidre treotd wflh ether 

ad wter. Erher la)pr ws Jepomted arrl WaJhtd wfth brfne ad dried fNa2SOJ). Solurt remowd ard 

the Cnde wS dhtflted CO affod & (S.6 g) In 70% yiekf, b.p 700/2 mm fLft.J7 75V3.5 mm). IR (Neat): 
3420 cm-’ (OH). PMR fCDCl3) : 6 0.95 0, J=6 HZ, 3H, CHS)’ 1.31 fs, 6H, 2 x CH3), 1.4-1.6 tm, PH), 

I.9 M, IH, OH, exchanges vlth D201, 3.6-3.8 fm, 2HJ. e1D -21.2. fc, 5, CHClfl Itft.” -23.3. fc, 7.85, 

MeOH)). 

f4R,5S~-2,2-DlmeVlyl-5-ethyf-4-~ormyl-J~3dlorolom fl3) 

TO a cooled f-60’) so~tfon of OXOlyl chloride f2 ml, 0.02 mOlJ in CH2C12 (50 ml) ws aW& drup- 

wi.ve DMSO (3.5 ml, 0.045 mol) In CH2C12 (10 ml). Altar 5 min alcohol dr (3,2 g, 0,002 mof] w addsd 

dmpwllw ard stirred for 20 mfn Alterwnfs, triethylamfrre (JO.1 ml, 0.1 moU ws o&fed dropvk ard 

SIfti /or IO mfn Reaction mixture YoI pcursd In wfer, orgotic loyrr upamtrd afd the weau layer 

extmctd wfth CH2C12 A11 the comblmd extmctJ wre wJhed ufth 1% HCI, wter, brfnr ard drfed 

fNa2S04). Solwni nmoti OKI the crud0 vos plrflfed thrcru~ cotrmn chromatography to alford 13 

(2.212 g) in 70% ykld. JR fNoatl : 1720 cm-I fcarborryU, 2850 cm-’ f-CHO). PMR fCDC13J : 6 J.0 It, 

J=6 Hz, 3/f, CHJI, 1.3 fs, BH, 2 x CH$, 1.52-1.82 fm, 2H, J x CH+, 3.8-4.0 fm, 2HJ, 9.88 cd, J=2.5 Hz, 

IH, -CJiO). Amlysb talc /or CJ8H2403 : C, 60.76; H, 8.86; Farrd : C, 60.62; H, 8.7%. 

f4S,SS~-I-EUlyl-2,2dfmeth~-5~3~2-mstyf-J,3dl~o&~2-ylJ-I~~rorypcopyl~I,3dIola~ (14) 

A rotctfon ol 3,3~thylendl~tyl bromfds 13.9 g, 0.02 mot) In THF fJ0 ml) WI akkt dmpwl~~ 

to magnsCIm 11.44 g, 0.06 mol) In THF fS ml) at JSO. After stlrrfqj Ior J hr at rOOm temperature, olfwe 

brown soCctfon w obfafti~ mh Cdgrwd reogentJs w cooled to O” ard aldehtir 13 11.58 g, 0.01 

mol) In THF fS ml) was abled dropwlsr. Alt8r 4 hr, sotumred ommontcm chtorldr soottfon uw addal 

ard stfrred Ior 15 mfn Aquecus IaFr WI extracted wfth ether afd the combimd ether ertmct wshed 

wflh brfrs?, drfed fNa2S04J. Sotvent ws removed ad the Crude ws pcrfffed thmqh cottmn chmmato- 

gmphy to afford J4 11.972 gJ In 72% yield. IR (Neat1 : 3420 cm-I IOH). PMR fCJKl$ : 6 J.0 ft, J=6 

HI, 3H, CH$, 1.3 fs, 3H, CH3), 1.38 fs, 6H, 2 x CHfl, 1.52-1.88 fm, 6H, 3 r CH2J, 2.78 fba, JH, OH, 

erchowes with D20J, 3.52-3.88 fm, 3H1, 3.93 fs, IHI. Amlysb colt for C14H260S : C, 61.3; H, 9.49; 

Fourd : C, 61.23; H, &XII%. 

To a sqerafon of preu&& NaH (0.144 g, 0.006 mol) In THF f3 ml) WI added slcohol I4 11.37 

g. 0.005 mol) In THF f8 ml). Alter I hr, reactfon mfxture w cooled to O* ad CS2 fO+76 g, 0.01 mol) 

ws odded dropwlse to Vie reaction mixture oti ~tlrtvd at mom tempemtura for 30 mln Agoln the reac- 

tfon mfxture ws cooled to O” ard methyl fodlde fI.42 g, 0.01 mol) ws addal dropwlu. AJtrr 4 hr, THF 

ws removed from the reaction mixture ati the nsldue ws taken In ether. me organfc la)ar ws w*ed 

wfth wtir, brfm atrf drlod fNa2S041. Sotwnt WQS refnOved Oti the Cm&? MS prrflled thmr&#~ cokimn 

chromatogmphy to offord ptre IS (I.73 gl in 95% go&l. PMR ICDCl$ : 6 1.0 0, J=6 HI, 3H, CH31, 

1.32 Is, 3H, CH+, 1.4 0, 6H, 2 x CH3.1, 1.44-1.9 fm, 6H. 3 I CH2), ?.57 fr, 3H, SCH3J, 3.72-3.88 fm, 

ZH), 3,92 fs, IH), 5.76-6.0 fm, IH, C~OCSSCH31. 

f4S,SSI-4-Ethyl-2,2~fmeVly(-S~3i2-methyl-r,3di~ola~2-yf~-propyl~J+3dlorolana (16) 

A mixture of IS fI.45 g, 0.004 mol), arobls fsohrt)*onftrfle IAIBNJ fS0 mgJ ord tolrsns IJS mll 

ws heated at IOOO urder dtmgelr 70 this hot reaction mfxtum, Ire3rly pmpamd trlhrtyltln h$rlde 
16 

[I.46 g Il.5 ml), 0.005 mol] ws odded dfopwfs? ard rel4xed for 5 hr. Reacrlon mfXtWe ws coofrd Co 

mom temperature arrl dirmctly prrfffed on silica gel co&mn to aJIofd pre JU I7 (I.0 gJ In 97% yfeld. 

PMR fCDCl$ : 6 0.97 ft, J=6 HZ, 3H. CH$ I.27 Is, 3H, CH+ 1.33 fs, 6H, 2 x CH3), 1.4-1.7 fm, 4H+ 

2 I CH2J, 3.45-3.65 fm, ZHJ, 3.9 Is, 4H). [dJ, -22.93O fc, 3, CHCt+. fLft.J7 -23.10 k, 2.74, CHCi+J 

(JS,7S)~-)-&xo-7-ethyl-S-methyl+I,8dfcuabicyclo (3.2.11 octam I-J+xo-8rrvlcomfn (Jfl 

To a rnkbm of compared I6 f0.77 g, 0.003 mol) ord wet rfhrr (10 mll wf aWsd PrSA (20 mgJ 

at morn temperature. After 12 hr, the reactfon mixture ws d&ted wfth ether. Etier wS SeWrated 

a& washed with wter, brh ard drfd (No2S0,1. Solvaht ws removed a& crwh uw dtstfflrd to afbrd 

I7 10.42 gJ In 90% yield, b.p. B&72*/20 mm fJ.ft.I’ IOO”/I05 mm). PMR fCDC$J t 6 0.9 (t, J=7 Hz, JH, 

CH31, 1.4 fs, 3H, CH3J, 1.2-1.85 fm, 8H, 4 x CH3). 3.9 ft, J=B HI, IH), 4.13 ftu, JHI. MO= : I56 fM*I, 



Raluction of rlkylrtcd tosyltiyl isfxyrnkka 72s 

114, 98, 85, 08. Amlybls talc for Cfl16 0 2 t C, 69.23; H, 10.25; F’arrd : C, 69.16; H, 10.2%. [do ds.O* 

fc, 2, ether) (Lft.” -67.5., k, 2.15, l therU 

To a prrwhed eadLm h#rlde 10.24 g, 0.01 moU In DMSO 0 mtJ ws addd I-toeylbuiyi Lsoqu- 

nldez2 0g, 2.3 g1 In ether (10 mfl ot O*C /or 20 mfn After 30 mfn LodUe (JZJ (3.62 g, 0.01 molJ In 

eth8r (10 ml) ws addal dropvise al O°C. Alter 2 hr, ether 150 ml) arrf wrier (25 mU wm akfed to 

the reoctfon mkture. Ether Layer ws wpamted ard the aquaou:, layer ws axtmcted wfvI ether. 7he 

combined ether foyer uo~ washed wfth uatar, bcfrr atri drfed (Na2S0,,l. Sof~r# removd urder recLced 

fnwmre aflon9ed the dialwaled TosMlC (SbJ 12.3 gJ In 50% yfeld. Thlt comgar!d w /arti to k UIV 

stabfe arzf was immediately rodtced by rufrp ffthltm In flqufd ammonia in uuaf fashfon to afford 7h 

In 45% yfeld. 10’0 -30. ic, 2, CH2Cffi IR INeat) : 3450 cm-‘; PMR iCDCt3) : 6 0.95 ft, 3Hj, 1.0-1.60 

im, IIHI, 1.7 is, JH, D20 erchorgeabfe), 3.41-4.00 (m, 4H1 Amfysls talc for C,lH2203 : C, 65.3; H, 

10.9; Fcunf: C, 65.4; H, IO.&%. 

(4S,SSJ-5-Pentyf-4--hpropfomts-2,2dfmethyf-~,3dfoxo&~ iJ8J 

To a solfron of arafytchforldef4 (0.25 g, 0.002 molJ In dfchfommefJtam (5 mfJ ws aided DMSO 

if mu at -SOT arrl stfrrd for 10 min Atcohol 7h (0.202 g, 0.001 moU In dichfommethara (2 mfJ WJ 

added dmpwbe to the above mobtfon ard stkred for omlher IS mlta 7he naclion mkbtre ws decom- 

ptmd by oMfrp trfeth)rlamfrre iI m&J ard ws allowed 10 come to room temperature. The reactfon mlrcur* 

ws extmcted with atier, tied ufth cold 5% HCf !oftowd by wter ord drfed to allord the uralable 

akteh*c tifch ws fmmedfatefy frrtcmcted wfvl l tharycarbonylmethyte~trlple~arplomrr (0.338 

g, 0.001 mall in benzrm (2 ml) arrl sffrred for I hr. Benrem ws remoti ord the reultf~a,Bumatu- 

mted ester ws rsbrced wfth Rany Nfckel (2 g) In ethamf (5 ml) urder rurmal tempemtun ati pmmre. 

After 6 hr, (he catof)at ws collected on celfte, wshed wtth ethor~~f arrf the cofnbfmd lfffmte ws 

corretimred. CoLmn chromatography fethfl acetate-tight petmfaum, 1:fOJ 01 the rrrfdur gaw I8 (0.1 

g) in 50% yfeld. kzID -l&66 ic, 0.0, CH2Cf2J; IR (Neat) : J740 cm-‘. PMR iCDC13, : 6 0.05 (t, 3HI, 1.0- 

2.1 (m, IQHJ, 2.1-2.4 im, PH), 3.6 II??, 2H), 4.05 (Q, 2HJ. 

iIS,SSJ-S-H~rory-l~eca~flde IL-factor, 19) 

To a mixture of trf/Lomacetfc ackf (4 mU atd wter (I mU WI added the o#ter lb 10.054 Q, 

0.002 mall ard stirred for 4 hr. The reactfon muhrre wa diLted with wter oti extracted wrth ether, 

dried (Na$OC) arxl comentf~fed. The /imf prilicotfon ws eJ/ected by performiqj the coltmn chmmato- 

grayly Ibenzene) to a/lord i4S,W-L-Joctor 119, 0.032 gJ in 05% yicId. &ID +27.0° k, 1. CHC13.J; L/t.“’ 

+33.J” fc. 1.64, CHCI,). IR (Neat) : 1770, 3470 cm -‘. PMR fCDCf,, : 6 0.9 ft, 3H, CH3J, 1.2-2.7 fm, 

13HJ, 3.6 fm, IH, H-S), 4.45 fm, IH, H-4). Ami)& cofc for CIOH1803 : C, 64.5; H, 9.7; F’atrd : C, 

64.3; H, 9.6%. 
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