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-Ibe Ctxiscn-&ck~~n43.3~ vat’ d w fun&o- hryE2- 
cycbkxcaoh provickx I ready syatkxb of mcumhoc xtkaWx. ~Herehwdcu?iklktc4dsyWk-Gsof 
mcOmcthytjoakrthmine~ (I) ax put of lk dcvdopwat of L paarl syUktic rou(c (0 tkxc aRabi& 
invdving cbc afonmcntbocd mrrx~rncnt xs tk key synfbctic step. 

Gradual beating of t (de infm) and N.Ndiodyl- 
acetamide dimcthylacetal during 2hr to 120’ with con- 
tinuous removal of the cnsuiq wthanol in a nitrogen 
stream, a&r&d h after silica gel chromatography in 
71% yield. Enone amide 3b was obtained in 75% yield 
after dethbacetalization in rclluxing methyl iodidclrq. 
acetone.’ Subsequent reduction of 3b with LAH in ether 
aBordcd the allylic akcobol4 which was smoothly oxi- 
dized to the titk compound I in high j&l with ectivatcd 

ouganee dioxide in pctrokum etberchroform. The 
spectral properties of synthetic O-mcthyljoubatiamine 
were identical in all respects with those of the natural 
pdUCt.*3 

Tbc key allylic akohol & WY readily syntbcsizcd as 
follows: hydroxymethyknation of 3 - (4 - 
methoxyphcnyl)cyclohcx - 2 - en - 1 - one’ (f) in 
benztnc in the prcseocc of an cxcua of sodium hydride, 
afforded Sh in %% yield. Conversion of 5b into Se with 
propane-l$dithiol ditcnylatc in rclluxing ethanol con- 
taining potassium accta&’ was accomplished in 86% 
ykki. Fiiy IAH reduction of SC in tetrahydrofurane 
gave 21 quantitatively. 

InitiaIly a more direct synthesis of I was attempted: 
alIylic alcaM b (obt&ed by LAH reductioo of enone 
k) wyu heated with N,Ndimethy&tamide dimethyl- 
acctai as before, to yield amide 3c in 85% yield, after 
silica gci chromatography. Allytic function&&n of 
am& Jc, howeva, proved lo be dimcult EaoDc amide 
3b could be obtained in only 21% yield after oxidation 
with an excess of pyridinium chromate in dichloro- 
methane’ for II5 hr (68% if based on recovered 
strrting material). Attempted fuoctionalization of 3c with 
t-butyl ~hromatc.‘~ mercury-II-bromide in hcxane @cr 
UV-imdiatioo,” N-bromosuccinimide and bcnzoyl- 
peroxide in t-&u* carbon ttlnchlorid~,‘~ nr man- 
gwsc-III-acetate in as& acid” faikd compktcly. and 
only rtarting material or a compkx reaction mixture (in 
the latter case) could be recovered. Also, o-acetoxyl- 
atioo of cM)ne 5r with lead tetraacetate in rel?uxing 
bcnzenc.‘4 under ncutA or acidic co&ions, or with 
Lewis acid cataly~ia’~ proved unsuccessful. In all in- 
stane~ only starting materixl wa.9 recovered. 

An alWrnative route, involving the functionaliz&n of 

tThc IotaI syalkxil of racQIn&ylpubarirminc tin bell 
ucomptihat by !hvcas u aL4 

We tin& Prof. R. R. A&t and I)r. 1.1. Niwwcubuh for tk 
xpcctm (NWR IR UV. N) of autkaric Chncthyljoubcrhhnc. 

the urt&uratai acctal6 (uidr in/m) at C-2 alsn met with 
d&4&y. Pbenyltrimcthyhmamaium perbromide, which 
is claimed to &rom&te acetab without cXnKomitant 
EYMi&nltodoubkbo&,ructodwithtbcdnubkboOd 
of oceLll6. Attempted allyIic bromination of 6 with NBS 
and benzoyl-pcroxidc in carbon tetrrhloridt” or aflylic 
oxidation with lnu@amX-III-acetate in acetic rid.” 
gave compkx reaction mixtures. Eventually. cnoec 
acetalSdwrsobtain&inamcre8%yicld(l3%ykJdif 
recovaed starting mrtcrtrl is accoulltal for) 011 trat- 
meat of 6 with an excess of pyr&ium chromate in 
dichbrometh~~~ The sub3cqucot synthesis of me-O- 
fncthyl~ from enooc acetal 5d foIlowed 
resdily: LAH-n?duction of s1 in ether aRorXkd allylic 
alcohol 2~. which was subjected to the amidwccul 
Claisco-type rcuraqcmeot by heah with N,N- 
dimcthylacc&& dimethylaceul as before, to aBIrd 
the unvnvoted am& acctal 3d in 89% yield. Amino 
l cctal4bwasobtainalooLAHrcdMionof3d.Sub 
sequcot deetali&on of 4b with 8% 4. hydrochloric 
acid al?ordal 1. 

The unsaturated ace&l 6 was obtained by &hydration 
of the hydroxy retal 7 with p-colucncsup&Ac uzcid in 
relluxipl benzene. with azzotropic rcmovrl of water. 
Hydroxy mtal7. in turn. wax rynthcsizcd in cxcelkot 
yield by reaction of Cmthoxyp&nyl lithium” @cpared 
from n-butyllithium and pbromoaais&) with cycbhex- 
ant - I.4 - dioDc monocthykncacetalw (8). 

-Al. 
IRIpCtIlW~dXhdOO~U~SPL#)~BCCbU4Z5O 

lpcammclcr;lbc~trl~~iaLbcrdvrnIs~or 

an a yM e in KBr (KJtr-wafer). PMR xpcctra were 
dWmlnrdwitbrVxriMHAlOOqWro~iotk~ 
SmIed with TMS xx htauxl reference. Mxxx S@ectn were 
fMcrecdwhbraAElmoddYS9~~direcl 
pmbaiEsatio~Mdaqcra&~MioDhiplpo(cmidof7Oev. 
nlcprukhkttcmp.aadthc paetatyr_ofpaL 
rchtiWtotkthr~(lw%)inucbgcCaumxre&ivcab 
pueotkxa.Y.pxwercchiecdonrK&rmhbocstrpcod 
rrrnparcdtmcmcclsd 

(i)-N.N-~~~-4-(4-n~~~n~-I.t-@ropw- 
13--~rlorbr-2-au-4-ocaomidr(~).A~olnd3-(4 
-mctboxypbcayl)-66-@rogw-l3-dkhio)cY~x~2-~- 

I - d (m mr. 0.65 mmok) in N.NN-diwrbW~t- 
a&al (3 @-wax &l&y bated (0.5hr) lo IW lad tko 
(1.5hr)to124.vlihrrN,strrrmvu~ovack~oto 
surfxa.Tkmixturcwucodr4&ihcdvitbbenxMc(5ml)rad 
caeccatrucduadanducedp~~.Tbc~oa~ 
chromrloqrpbcd over sitia IO x&d lk uystdiinc p4uhct 
(175 utg. 7lk), m.p. ll2-llP (Et0H-pc~ ctbcr). r, (KBr- 
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Sa : R, R-H,H 

b : R.R-CHOH 

C : R,R- 

d: R,R- 

wafer) 1645 cm-’ (amide CO); &CD&) 1.762.47 and 2.71-3.02 
(m’s, l2H. -C&-L 2.84 (s. 6H. -NMc). 3.80 (s. 3H, AXk). 6.09 
(d. IH. J IOHx, <H-). 6.39 (d. IH. J IOH?.. <H-). 6.86 (BB’. 
2H, J 9 Ht. AI-H) and 7.25 (AA’. 2H. J 9 Hr. Ar-H): m/c (MO’) 
3n (M’. 4; C&,NO& requim 377.149: fouod 377.148). 290 
(100) and 216 (22): Calc. for C&,NO& C. 63.66: H. 7.16; N. 
3.71: S. 16.91. Found: C. 63.72; H. 7.16; N. 3.74; S, 16.80. 

(2) - N.N - LXmdyl .4 - (4 - mhox~phte~l)cyclohu - 2 - en 
- I - one - 4 - accfomidc (3)). A soln of (2). N.N - dimethyl - 4. 
(4 - wthoxypbellyl) - I.1 - (PropMe a I$ - dhhio)cyclohex - 2 - 
cm - 4 - aamide (100 *. 0.3s q rook) in acetone (6 ml) coo- 
taining wxtef (0.3 ml) rod Mel (3 ml) vu healed uoder relux for 
7tu. Tbc mixture vu co&d rod tbe solvent evaponted u&f 
reduced pfeuure. water (Sml) was added rod Ibe producl 
extracted with ether (2XSml) and chklroform (2X25Kd). The 
combioed extracts were d+d (K,CO,) xml caponted. Chroma- 
tography over silica ykkkd the plre product (55 mg. 72%) as a 
colourkss oil. I_ cccw la0 (enone CO) ubd I655 (amide CO) 
cm “; 6(CCl,) 2.OL2.U (m, 4H. ring CHr). 2662.93 (ova@ 
ping system. 8H. -CH,XONMe,). 3.7s (s. 3H. -OMe), 5.98 (d. 
IH J IO Hz, CH-). 6.77 (BB’. 2H. J 9 Hz. Ar-H). 7.16 (AA’, 2H. 
J 9 Hr. Ar-H) sod 7.50 (d. IH. J IO Hr. =CH-); m/c (IM3 287 
(M’.49CC,,H,,NO,reauires: 287.152. Found: 287.150).201 (100). . . _. 

(t)QMefhyljo&&aminr (I). A solo of (2) - N.N - dimelhyl . 
4 - (4 - wtboxyphenyl) - 2 - cycb&exenooe .4 - retamide 
(I30 mg. 0.52 mm&) in dry THF (8 ml) was added dropwise over 
IO min IO I stirred suspension of LAH (I I I mg. 29 mmok) in 
THF (8 ml) at room temp. After an additional 20 min chc excess 
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reducb rpcot was decomposed with EtOAc (2 ml) sod wuer 
(Iml).TbemixnurwuBlcerrd(8hrrlid)mdEtOH(2xlOml) 
and benzene (2x IO ml) added prior to evaporation uodu 
redduced pmsure. The cn& mixture of the two dhrtcrcomeTic 
racank xllylic alcobob ((r). Y,, (CCI,) 3S&l and 33% (-OH) 
sod I@0 (C<)cm-‘; &CCL) 1.14-2.27 (m. 8H. -CH,-). 2.06 and 
2.08 (s’s, 6H. -NM+). 2+1&2&J (m. IH. -OH. cxk with 
D,O). 3.74 (s. 3H. -OMe). 3.9fU.19 fm. IH. W,, l6H,. > CH- 
Oii,; 5.80 and 5.89 (s’s, ii, CH-Cil-) cod 6&7.24&guiu 
prttem. JH. h-H); C,,HaN4 requires 175.189; found 27S.186 
vu thus obta&d in near quantitrtrtivc yield. 

The mixture of allytic alcohois was dissolved in x mixture of 
chloroform ubd petrokum ether (I : I (v/v). IO ml) and stirred at 
room temp. in tbc prueoce of activated MaO, (32Or@ in l 
stoppcred IIn&. After 2.3 lad 4hr rdditiorml amounu of MnO, 
(100. 50 and 50 ml rzspe&cly) were added. After S.S lu Ibt 
mixture was thered @her aid) rad tbc MnQ-fiha cake extracted 
with boiling chloroform (lord). Chfonutoprpby on &ninx 
afTorded I07 mi (75% from 3b) of a cdourksx oil, Y, (CHCI,) 
1675 (coooe Co) cm-‘: &Ccl,) 1.8X.41 (m. 8H. -CHr). 2.10 (;. 
6H. -NMc,). 3.78 (s. 3H. -0Mc). 6.03 (d. IH. J IOHz. <H-L 
6.81 (88’. ?H. J 9 i#~ Ar-H). 7.07 (d. ;H. J IO Hr. XH-), a&l 
7.17 (AA’. 2H. J 9Hr. Ar-H); m/r (lw, 273 (M’. 16: C,,H,NO, 
requires: 273.173. Found: 273.170). 58 (100). identical with &ose 
of the autbentk alkabid. 

3 - (4 - Mnhox~htnfl) - 6 - h~roxymtihyicnecycf&x .2 - en 
- I - one (Sb). To a soln of 3. (4 - metboxypbenyf)cycLo4eobcx - 2 - 
ca-l-olw(M2mq.l.ormnok)lad*bytI~~Jml,~ 
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dimethyhcehl(3Jmo yu &radoluy bated w&t I &nlg!en 
lotuo wu puud ova tbe 8dutioa uthce. Tk hth lenlp. 
rrrcbcdIYT~I.shrudwutcpcutbictrmp.forI.sbr. 
‘I&mixlurewllccdcd,dhledwilhbeazeoeudcv8pontik 
WC&o. sublequent chroIuatography h&d tk CrystAnhe 
vodocl. (US m#. 89%). m.p. IlCllr (uber). vu (CCL) l6S9 
(Iraidc CO) cm-‘; scccw w-l.70 sod 1.~218(m’r. ti acb. 
ripr -Cl&-). 2.62 end 2.70 0’1. 2H. XHrCONMa). 2.75 (a. 6H. 
-N&h j.74 (I, 3H, -GMej. 3.62-3.96 ill;. 4~. ~fi&)~s.ti 
(d. IH. J IO Hr. CH-). 6.46 (d. Iii. J IO Hz, <Ii-). 6.74 (BB’. 
2Ji. J 9 Hr. Ar-H). uid 7.16 (AA’. 2Ji. J 9 Hr. Ar-H); m/c (w) 
331 (M:. lP.C,,Ji~NO,requires: 331.178. FIX&: 33l.l77)uxl I73 
(100); Chk. for C-&NO,: C. 68.88: H. 75s; N. 4.23. Found: C. 
68.87; H. 7.#; N. 4.26. 

(=) - 4 - (4 - hfuhoxyphenyi) - 4 - (2 - &wlhylamboahyI~ 
cycloha .2 - en - I - oar trhylawuctrol (Q). A rdn of N.N - 
dimethyl - 4 - (4 - meuloxyphy1) - I - etbykoedioxycycbhex - 2 
-err-4-rc+~(20~.0.06mmdc)indryrcLu(1ml)wu 
reduced with LAH (8~ 0.21 mmdc u deuhd for !b (oidr 
rupm)IoyitldtbclmiDtraJ(I6aU.P19b)trrcoburkuoil. 
r, (Ccl,) 1650 (CC) cm-‘; d(CC&) 152-2.26 (a. IH, ti lad 
ridechrin -CH& 2.11 (s. 6H. -NM+), 3.76 (1. 3H. -GMe), 
3824.00 (m. 4H. aH,-CH,-&). S.67 (d. IH. J IO Hz, CH-). 
S.91 (d. IH. J IOHz. CH-). 6.77 (BB’. 2Jl. J 9H2, Ar-H). lad 
7.17 (AA’, 2Ji, J 9Hz. Ar-H); m/c (100’) 317 (I(‘. 3: C&,NG, 
nquirw 317.199. Foul: 317.199). U (loo). 

(2) - 0 - Yerh#&niamine (I). A Ioln of G-Mhyljouber- 
thmh ethykomccul (II Ipr) in aber (2mf) *II exauted with 
HChq. (6%. l.SmI). The rdd phw wu b&Bed with rotid 
NIHCO&CO, UMI re*xmcted ti aba (3~2nl). ‘I& 
comlriocd cxtrw wu dried (K&O,), tiltaed ud enponted in 
wcy) to &wd o-methyljo&hmhe (I4m 94%) hvhg 
quctral dul ideatial with Ibow reporwd before. 

4 - Hydmy - 4 - (4 - mtihoxlphea#)&ohxy - I - ow 
erhyhacuEl0. To I rthd rota of ckomouudr (l.nS9& 
9.9Smmok. fmhly vroum di&kd from hit wtivhy I ah~- 
mim)m&yhcxMcemnwuinjrmd(o&kmdryTin& 
u&t dry arpx a l.9M w&o of a-Buti in bruar (S.4ml. 
10.2 mm&) al room temp. The mixture turned turbid &r 0.U hr 
ardcryu&ofp-Mkyttithiomsurtedlopwiphte. Tbcmixture 
wu nliued uockr -0 hr l.Shr end lk ppl rubed wilb 
beaMecIml)ulldauroa.lbe&Iidtiwuuuocolk!diofrab 
be~~~uml)d~~ohd~yd0b~uat- i.i-di0am0n0 
ah- (0.78s K. S.03 mmok) in dry THP (S ml) wu w&d 
QopwiwovaimiPPadtrupwUrawatemp.Tbtmixatrrwu 
uirredfor~&l&ioMlo.3hrMdlhecxcu#rtr(enlqueacbed 
witbwer(sml).Tbcreult&two-phwlyrtclnwusqnraled. 
tbeoFpaicphue&kd(K&O,).Bhaedaodcvaporuulin 
WC&o Io lhd the wiuy lkobd (l.z23& 92%) 88 white 
uytlrh. m.p. I24.S’ (xetoob+tber) r, (KBr-w&r) 3440 
(- OH)cm-‘; SCCLXI,). I.43-224(m,8H,ringCH,-). 1.62(#. IH. 
-OH. ex- with f&O). 3.64 (8. 3H. -OMe), 3.83 (1. JH. 
-OCHr-CH+), 6.74 (BB’. 2Jf. J 8.S Hr. Ar-H). md 7.30 (M’. 
2Ji. J 811Hz. Ar-H); mlc (IbQ) 264 (M’. 3 C,,Ji,,G, requhs: 
264.136. Found: 264.137) Ipd IS0 (100); C&. for C,,H&,: C, 
66.19; H. 758. Four& C. 68.36: H. 7.63. 

4 - (4 - Muhoxyph~yi)&oha - 3 - (I) - I - oae ahyfafacuol 
(~.p-Totwrr~ridmml,O~mrlwk)laddryka- 
?zoe(7oml)waek8leduoderrd?uxforIsmin.Inemixlure 
was eookd lomewbet Md 4 - byltroxy - 4 - (4 - methoxypkayl~ 
cycbbeun - I - ooe cthykomceul (2294& 9.4Smmok) yu 
uucdiooneprlion.Beauxh$wumumedvtlikc&wara 
which Icaned wu removed with I Dan stut squalor. Hut+ 
wutamhed&erl0min~lhemixturecoo&d,wubedwitb 
w. NtiCG,q (20 ml) ud wlter (IOml). Dryia( (KKO,). 
wpontiwl of lk sotvent. & recrysuuim~ from etba-pel. 
ether ykkkd 2.0348 (675) 0r chc U- d&SWbitC 

m. m.p. 9&%S. vu (KBr-tier) 1632 (mem-‘: 
YCCI.) I.64 (I. 2H. J 6H&?, <HI). Z3&2U (& ti. W, 
8 Hr, C, -CHr), 2U2.71 (m. 2Ji. W,, l2Hr C. -4X,). 3.77 
(&3H, iXlci. 3.93 (3 4H. -o-cHAfi+, j.tiS.%-(& IH. 
W,, 8 Hz, ICH-). 6.7s (BB’. 2H. J 9 Hs Ar-H), Ird 723 (AA’, 
2H. J 9Hr, Ar-H); nlr (EU’) 2A6 (Mr. 32 C,,H,,O, m&es: 
246.126. Found: 246.128) wd I60 (loo); C&. for c,&& c, 
73.17: H. 732 Famd: C. 732.5; H, 7.41. 
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