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THE USE OF SULFINES IN NUCLEOPHILIC 
ACYLATION REACTIONS’ 

ehlfur s- CarbMionic fapc&s UC frcquelltIy 
used as m8skd acyl aniuas in nuckophik acylation 

papcrtk8pptiattUyofuuiaoea 
e for nuckopldic acyhtion 

lntkcouneofourdfoltatoexpbrctkckmistryof 
sulfhm we prqtued a nuiea of sul0ncs by step+ 
0xifhthofdithiocprboxyliccstas.‘Reactions0ftkse 
typesofsullin#withaRyllithiam~tk~S8tom 
wiukedto-motuhdi-andtrioxi&arr 
sbuwninSckmc1. 

V-R* 

! ( vm s.soso* 1 2 9 

!kl& 1. 

Tbemonoxide33(Y-~)arcofparlkakrin~tin 
coooectioawithtkob~tiveoft&iastudy.sincctky 
arcmukdcarbonylanSpuu&wkae8aiuo&o&.2 
ells) may wrve a8 acyl8aioIl cquhkots.’ Accuh@y, 
rcacthoftk8e8ahswitbsuitabk~ 

skukl k wted, kwever. 
lUdmp&abrrbsenob 

served for clllwowlfiaes’ and aryl alylthio sumncs’ il. 
YIS). 

Treatment of E-pknyl pknyltbiu sulfinc la with one 

metbytated pfoduct 2& i.e. o-@bsnytthio)bl%uyl aethyl 
sulfoxide, in 83% yicl& as a 1:l mixture of dins- 
-Tk~ddrarcinfuu-witb 
strucWch.namclymIRhorpth8t1045cm~’(rso) 
and two si@e& for tk Me protons Q.OS, 2.18) and 
methiw pmtun (4.82, 4.90) in tk NMR qwtrum. 
Dcmuk@ofJrto-ydewaaawmphkdby 
beatmeat with 70% HClO* 

The suhes lb-b simiMy gave with MeLi tk . . 
dhoutal mono* Sb as mixtures of 
-mcm. The &i&lytk ConvQIjoIl to tk alde- 
hydes 4, was pl?lformcd with HCiO, (70%), m HCI 
,inEtAA6NHCluwdluwitb INHCl.Inevcryaw 
alalDsttksamc~)y+wwbtah?d(-hbk1). 

Rcacthofdiphmyl-s-oxide(II)wittl 
MeLi pvc tk mmtabk sadfox& 3l Acidulysis of 31 kid 
totiliqh$whicbuirerfromtkdtco~of 
tk hwwdmte pbayl thiufommtc (PhSCHO)? 

Trcatme@oftksuHncsl~daodkwitho-Buliundcr 
SiOlikcoadaiontpV~tbe~productr~*k8Rd1 

ingoodyieklS.siRce~isoLtioamdpplisatioeofthe 

damask R’ 

=o 
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T&k I. CoovenioaofwUhutodithhcml~.diandtixidcsudIldtbydes 
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To1 - p-CB3C6H4~ An - -3=6A4; Ha8 - 2,4,6-t403C6H4 

l product isolated as the DNPII of mmsityl l ldxhydal thx unn l pectnim OC the crude reaction 

mixture indicated thx prxsxncm of the aldohyde in almwt quantitative yield. 

b product unstabls (mea text1 

was bnscd on spcctrd data (Expaimentd) ad ekmcntd 
analysis (h). ~G&~EKw, kandowaeoxidizcdwitb 
mCPBA to the same .bisdfom @- 
MeOCJt(SOZMe~e-PI). 

Tbcrl!dtssbownsofar&moltstntethrtt!lcrddition 
of Meti to arOmatic dkylthi0 Or afyMJi0 sdfinal rod 

. . dthacd,h8sbeensbown’0tobekssuseful,siacetbe 
correspodinguomdcddebydesueusudlyformed by 
COflCO&XIltfKidOl)fSiS&&lgtbcOXid8tiM. 

TlhcaIkykthoftberyknione&Aknt2wuin- 
v&&al witb scvaal primary alkyllddas. Tratmeat 
of 2a.b.d rad J with Mel for 3-5b a! Zoo pve iu L 
rmDotbn?8ctioatberdlyktcdpmducts5.Subreqoeat 

@I wae-witbout insoktion-subjcctai to acid 
trcatoWt. 

WbenetbacdHClwasusedua&cndnga2ent,th 
expected ketones 8 were not obtaiud, but the vinyl- 
!ullWs9waeisoktedinstd.wbl?otbedqlM&x- 
tionWperfomn?dwitbaqueousIIcid,tbcketoeu8 
admixafwithtbevie~9wsnfolme!d(T*2). 
TbcsbWuteoft&vhykuUkkswas~onspectnl 
cbuaeduntbehyMysistotheketoees8bymanrof 
TiCl,/HzO, rcotdial to the pnxuhre bf Mukniyanm.” 
T&fommtkaofvinyW6&sfromdiWketdlbonoxides 
uukrK!idkcond&ioluhadeotbeenpfeviowlyob#rved 
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T&k 2. Nuckopbiric acyluion us& sullhes 
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PhCcMa (669) 

Tolcck (6%) 

Anwm 17611 

PbCCHa (609) 

Tol~PkSJC-C!lPh 191, 908) [l'olCW12Ph, @, 7011' 

M(l’olSJWCRPh Qb, 709) [MOCS2Pb, gb, 61%]= 

whsly2-cm r+, 24r1 + (PasJ,casws rs, sms 

~olf~b~)ce~~r-n Qd, 789) ~TolC+JSu-a, 90, 6391' 

nn(~olS)@C~~r-n (20, 76DJ [AnCOSu-a. $4, 739)' 

rmm815Jc9cS(cn213Br Qf, 600 [AncofCu2J,sr. &, 

SE*]= 

749y 

zg (201) + gf (629) [72t]= 
* 

(~bSl~C=CtfMa Qh, 17%) + 2 t76tk 

PhCOCOPh 1&, 9491 

~1COCOPh Q&b, 609) 

PhWXJOH re, 729) 

?olCOCmR (gb. 6691 

All- r2c. ?79) 

phoXmXPh (Ea. 489) * PhcB2MT (409) 

TolCUBtXPh fgb, 528) + phQ12C61 (429) 

PhCoCB2CIt2cr (2% 4991 

WCW2CB2CN tsb. 609) 

OH 

/ + 
*Hz0 

R’ S-R2 --.I - RkH 

-H’ 
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suifoxidcgroap”in2,wassppparrc#ibypcrformiogthc 
reaction at low temperature (- 30. Under these condi- 
tions tbc presence of Cu’ ions to catalyst the C-acylation 
tumedouttobccrucial. 

With other acyIbat&s, however (e*R. acctyl cidorkk, 
pivabyl cworidc, ethyl &kxofom!ate, isobuty1- 
cbloroformate), no acyhtion was observed, only 
decomposition of 2 took place. 

QtcncbinRofh,banddwithC~astheekctrophik 
Rave the comspooding carboxylated products u1, b aod 
e. which after acidolysis rcsukd in the expected aroma- 
tic glyoxyli acids 1%. b and c in gwd yields @kbk 2). 
Except for l2c tbc inted acids I2a and b dccar- 
boxylated rapidly at fuom tern-. Therefore, isola- 
tion of I& and b was impossibk aud immediate acidoly- 
sis is ~~ornrne~. 

Aldcbydes, ketones and esters reacted very slu&ddy 
withthcanions2aaadb.Witharomaticakkbydesa 
Cannizzaro reacth was observed. CompkxioR agents 
like DABCO. TMEDA and HMPA did not cnhancs tbc 
reactivity of the anions 2a and b towards this tnw: of 
carbony! compounds. Iiowever, in tbc presence of tS 
crown-6 addith of 2a aad b to bcaxakbydc was 
acbicvai.Ikmask&oftbeadditionpmducts14aaadb 
with etbe14 HCI Rave the bcaxohs lh and b in 
nrsoMMeyieM(ToMe2).Therdeoftbecrownetbnis 
~f~~,~~~~~~~ 
anioa2morcreStivc”aadscoomuy.the~ 
reactionisMn 

Michael acc@ora were also invhgated in this 
context. Con* additbo of the arbonybudoo 
equivalent 2 to ekctrondeikht ok&s will kad to I.4 
~u~~~ systems @cbcme 3). 

Trcatmentof2aandbwithahgcexcessofacry- 
bniaikintbepnsenceofatnccdTritonBtavetbe 
expected M&dition products Ma and b. which were 
isolated in 68 and 7396, rcspcctivl!ly. CIteractcriration of 
~~~~1~~~~00~~~~ 

ckmental analysis. FlMkuXI&dC=SkhRwitb 
aqueous HCI Rave the correspoodh 7-ketos~aaidta 
17a and b in hi& yields (Tabk 2). EIforts to add the 
allioXM2toa4~ aldehyti, ketolK4 and 
esters were oat successful; in most CpIts only poly- 
merisation of the Michael BcccptoI was observed. 

In summary, nuckophiic mcthyiation at tbc S atom of 
aromatic aryltbii and alkylthio sutlbms and subsequent 
qucncbinRwitIlanek4ctrophikattbcsldIincCatom 
offers a useful extension of nuckx@iIk acyiation via 
dithioaatpl monoxides. 

Au~d~soamoftktpnprntioasmrprovtd8dby 
Miss E M. M. vsn Rens. Mr. L P. L. Kkintics md Mr. M. H. 
hln38ns. 

tJa@nu. syauK803 of the SutBaes were @nnud 8s 
describedisRef.3bvstawkoxiduioaoftkcowcswdiao . * 
dltmmmmt83. Tb8o%iditbn was pufixm8fJ u&b n;chlao- 
pubeazoic ad (mCPBA). The su&es la’@. 8’. t=. pp. fu. 
kV. d’ and m= hvc been descrii p4wioudy. 

PLayMio pro/yi ra@tt (lb). yidd 78%. E-Z ntio 6: 1. 
Crys~ from ctlwr dhkd the pw E-isomer. m.p. 
62U’. IR (KBr) r(Cso) 1110. 1010. IMOcm-‘. NMR (0 
E-isomer U 2.31 (s. 3H, CH,), 7.11. 8.15 (ABq. 4H. CX J - 
8 Hz) 7.38 (3. SH. C.Hd: 2Xsomcr 2.32 (s. 3H. CHh 7.38 tm, PH. 
aronwic protons) p9p1. (Fwadz C. 64.6: H. 4.7; S. 24.6. 
C,fi,#$, requires: C,64.!Mh H. 4.65: S. 24.63%). 

Et&ylrkkI ptdyi rd#a# (lc), ykld 71%. E-Z raIi0 I: 1. IR 
@rat) &SO) 110&1000cn-‘. NMR WCI,) fhomcr d 1.20 0, 
2H. CH,, J-7Hz). 2.45 (s. 3H. CH,k 2.70 (4,2X. CH2I, 7.90. 
8.30 (ABq. 4H. C.H.. J-BHz): Z-isomer 1.42 (t. 3H, CH,I. 
J - 7 Hz), 2.45 (3.3H. CH,). 3.21 (q. 2H. CH,). 7.95 Is. 4H Cdcr, 
wm. 

2-Medox~aapktyl mdthyfthio ul#ne (lb). yiebd 6896. E-Z ratio 
1: 1. IR (mm) r(CsO) 1090.1080 cm-‘. NMR &ZCl,ld lIs2.33 
(I. 3H. BCHk E-. Z-isomer. rmcctivc4~1,3.89 it, 3H. CH@). 
7.20-8.92 (in.-6H, UoDIItic potonr) ppm: 

JUyMio phyf su@u (l& yield 74%. E-Z ratio S:4. IR 
(neat) ~00) 1110.99Scm-‘. NMR (CDCI,) & 1.12. 1.36 (h3H. 
CH,. J = 7 Hz.. E-. Z-isomer), 2.58. 3.19 (q, 2H. CH2. E, Z- 
isomer. rcswdy), 7.45 (m, 3H, uoah twotom), 8.10-8.31 
fm. w. wonmtic am#olw %mQla~ DDm. 

ihylath of it&a. &nerd iii&dare). To a stimd solu- 
tioadtbcsulflatofchoia(-2mmoltinUmlofTHFrt -W 

R3octkw of MeLi 
w&h phklyf phaly&Mo rlt&8 (la). Product 3% yield 83%. 

m.o. 81-82’. IR fKBrl ABOB ItWcrn-‘. NMR fCfX%t d 2.03. 
2;8 (8. mtio 1: i. 3ti, gO)kH,), 4.83, 4.!#l (s,- ntia-i A, 1Ji; 
CH). 7.25 (t, IOH. C,H,) ppn. 

WM phmyM& pto/yI w#ne (lb,. Product 3). yield 78%. 
m.p. II%IN’. IR (KBr) ABO) IOSlcrn-‘. NYR (CDCI,) d 2.33 
ft. 3H. S(O)CJi,,. 2.Jo (s, 3H. CH,j. 4a4.90 (s. ratio I :3. tH. 
CH). 7.00-7.25 (m. 9H. momatk Protons) ppm. 

tWt6 dhyWo pMyf ru#nc (1~1. Prodw le. yidd 63%. fR 
(aai) *(So) 1035 cm-‘. NMR (CDQ) 8 1.28.1.30 (t, ratio I:2 
3H, CH#j,. J = 7 Hz), 222,242 (s. ratio I :2,3H. S(O)CH,). 
2.30 (s. 3H. CHI). 270,2.90 (1. ntio 2: 1,2H. CHd, 4.76.4.89 (I, 
ntio 1:2, IX, CH). 7.30 (s. 4H. C,H,) p9m. 

ww pnluAyfexyphJ ptdywo 3#@ne (id). Pmduct a. 
yield 84%. m.p. tiEtIC. fR lKBr) r(BOt 103Scm-‘. NMR 
@Ci,) 8 220. 232 (s. tmtio I : 1. Iti, !J(O)cH,). 2s (s. 3H. 
CR,). 3.78 (s, 3H. CH.0). 4.82.4.93 ts. ratio 1: I. IN. CHL 6.88. ’ 
7.12 Wq, 4H. CHpCJtk, J = Ori;,. 7.19. 7.36 iiBs. 4H. 
CH- J - 8 Hz) ppm. 

m mahf ~kwlrMo safhc Ilek Product 3~. kid 46%. IR 
f-1 ~(90) 1030 k-‘. NMk (a (I 2.24, tics, ratio 2: 3, 
3H. s(OIcWI. 2.36 (s. 3H. CHJ. 2.53 ts. 6% CHd. 5.3% 5.50 fs. 
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m.p. 148-149’. IR (KBr) &O) lO%cm-‘. NMR (CDCls) g 2.35 
ts. 3H. StOUi,). 2.06. 2.54. 2.70 ts. ratk l;3:2. 18H. CH,). 
5.2%~. IH. CH). 7.03 (s, 4H. CJI,) ttpm. 

Wth ethyfthio mesiyl s@ae (I& I’mduct 5 ykkl St%. IR 
tneatl v(SOl IOSScm- . NMR lCDClrl 6 I.35 (1. 3H. CHXH,. _ __ 
J - 7 Hz). 2.36 (s. 3H. SfOlCH,;. 2.50-t,. 9H. CH,). 2.93 (q. 2H. 
CH,). 5.05 (s. IH. CH). 6.98 ls. 2H. CJir) ppm. 

lHtg 2-m&oryaap~yl mUhy/th& raljxe (lb). Product 3b. 
m.p. 102-1~. IR (KBr) v(!IO) 1035 cm-‘. NMR (CDCI,) g 2.16 
(s. 3H. S(O)CH,). 2.57 ts. 3H. SCH,). 3.g8 ts. 3H. CHP). 5.42 (I, 
IH. CH). 7.04-7.98 tm. 6H. aroma& protons) ppm. 

with diphmyl t#fthgJcar6on4le-S-oxide (II). Product 2i ia l&k 
and cannot be is&ted in pure state. IR (oeatl r@O) IOSScm-‘. 
NMR (CDCI,) g 2.68 (s. 3H. SfO)CH,). 5.13 (s. IHCH). 7.35 (s. 
IOH. CJi,) ppm. 

lwfg Phrnyl PhenyiSu/flmYl sa#ne (II). Product 3r. viehi mm 
mp. (ethanol) l52-le. IR (KBr) r(SO) lOSO. r&q&) 1320. 
IMOcm-‘. NMR lCDCI,l a 2.34. 238 IS. rub 3:s. 3H. 
(StO)CH,). 4.85. 5.i3 (s, ratio J:3. IH. CH). 7.36-7.57 (m. 8H. 
aromatic protons). 7.73-7.91 (m. 2H. aromatic protons) ppm. 
Oxitktion of 3m witb 1 equiv. of mCPBA gave tbc cormspo& 
ing Ms-sulfooe. ykld 72%. m.p. MO-181’ (etbmml). IR (KBr) 
&Or, 13200. IMOcm-‘. NMR (CDCI,) g 3.45 (s. 3H. !IOrCH,). 
5.49 ts. IH. CH). 7.45 (s. 8H. aromatic pmtons). 7.6lL7.82 (m. 2H. 
aromatic pmtons) ppm. (Pouad: C. 54.2; H. 4.6. C,&O& 
requites: C. S4.18: H. 456: S. 20.56%). 

m Pmdwyl pwwwl* (I-). Roduct 3ul 
yield 84%. q .p. I49-150’ (RtOH). IR (KBr) r(SO) IOU. r(Sq) 
1320. I 145 WI-‘. NMR m3) a 2.30 (L 3~. cH,), 2.40.2.49 0. 
ratio I :3.3H. StOFH,). 3.72 (s.3H. CH,O), 4.%. 5.21 (s. ratio 
3:l. IH. CHl. 680.7.30 IABo. 4H. CH,OGH.. J-9Hx). 7.15. 
7.53 (ARq. 4H. CH,C,H,, i = 8Hx)ppm.-(F&t& C. 56.9: H. 3.1: 
S. 18.9. C,,H,sO,!lr requims: C. S6.m H. 5.36: S. 18.95%). 

wit6 p&tRyl plkarYkyfp6fQ’l JU@RC (ID). hOdUCt ha yidd 
90%. IR (neat) r@O) Iou)cm-‘. NMR (CDCI,) 8 2.50.2.72.2.80 
la ratio 2:1: 1. 3H. SfOKIH,). 4.48. 4.51. 4.84. 5.03 ts. tatk 
I : I : I : I. IH. CH). 7.24-7.58 (m. IOH. C&) ppm. Oxidation of 
kwitbmCPBAgaveaprcdu&wbicheppea~dtobeMentkal 
WithtbBbiWltfOOC~froar3rppoaOIidUiOR 

Reactbnr of BuU 
Wth ethyltkio phatyl ~mljne (Ill. Product 3j. yield 65%. m.p. 

w. IR (KBr) r@O) 103Ocm-‘. NMR lCDCl,) 8 0.83-2.0 tm. 
7H. S(O)CH&Ij,). 1.30. I.35 (1. ratio 4:l. 3H. !XHX&. J= 
7 Hz). 2.38. 2.62 (m. ratio 4: I. W. SfO)CHr). 2%. 2.97 (q, ratio 
I:4. 2H. CHrS). 4.78, J.85 (s, ruin 4:l. IH. CH). 7.44 ts. JH. 
GH,) Wm. 

WU~ pmethoxyphmyl ptolyg6io rrlpnr (Id). Product 3k. 
yield 7996. m.p. 8c8f. IR (KRr) o(!IO) IozJcat-‘, NMR 
(CDCI,) a 0.821% (m. 7H. C,H,). 2.30 0. 3H. CHs). 2% tm. 
2H. SfO)CHr). 3.74 (s. 3H. CH,O). 4.80. 4.91 ts, tatio I : I. IH. 
CH). 683. 7.42 (ABq. 3H. CH,OCJj,, J - 9Hz). 7.12 ls. 4H. 
CH+j,) ppm. (Found: C. 6Sd: H. 6.9: S. 183. C,&O& 
requtr&zC~, 694; S, 18.40%). 

~ti~tIuProdUct1,YkM 
5896. m.p. bg6Q:‘IR (KBrj s&O) IiHOcm-‘. NMR (CIlClr) g : 
0.%-l.% tm. 7H. C&IA 1.28. 1.32 It. tntio 3:l. 3H. SCHXH,. _ -- 
J i 7.5 Hz). 2.48 trn~2H&OKHr). 2.83.2.95 (q, 2H. SCHJ 3.70 
ts. 3H. CH,O). 4.93.5.08 (s. ratio I :3. IH. CH). 6.18.7.32 CABq. 
4H.C,H,.J=9Hz)ppm. 

Acbdysis of lhe ditKoacd nmoxida 3 Kkned procc- 
'&le).Tbedithiorecrlmowxidcll(~dbrolvadiaetbr?- 
CHrCls I: I. was treated with a sma8 amaunt of tbc acidic 
~yrt.After~forlbru00~N~Iqwuddcd.TBc 
aqueous kyer was extracted twice with etkr. The annbitted 
organklayerswerewasbedwitbS%NaHC~q,witbvmter. 
dried over MgSO, awl concmtmtcd. The aIdehyde wu iwhted 
by column chromrtolnpby. In seme cases the. abkhkh? ; 
isoktrxlfromtbecnukmixtureasibc~ 
Tabk I). ‘Ibe follow& catalysts were employed: n#6 HCQ 
(0.1-0.2 ml). IN HCI (I_5 ml). 6N HCI (3-5 ml). et&real HCI 
~$4mlmlTbe~~wdhdluelcet~wcredY 

dtre).TbesolnowltedaftertbsadditionofMeLitotbs 
suMnesl(-2mmol)wasummuawl iawcBotoaboutl4of 

. its orkid v&me. Tbm HMPA t - 2 ml) and 1.1-1.8 eouiv. of 
the a&m&ate alkyl balidc were added. (No HMPA was 
reqti when CHJ was used). lltk mixture was stirted for 
2..5-l8br at M. When the akyk&n was compkte. tbs inter- 
mediatedixub&uedd&kacualtuoaoxidewas&maskedim- 
mediately by treatwnt with aa acidic catalyst fTabk 2). After 
stirrkgfer3-4brat2tPint&pwenceoftbeacidkcatalyst.t& 
mixtsuewasworkeduptoasdesui&dabove. 

Thecnldemixtumwas w on preparative tk 
Devebpmentw&ltbenxmteaadelutionwitbukraRordedtlte 
ketoaes 6 and 8. Tlk vinylsuM&s 9 were obtaiaal after 
tkvekpmmtwitbccl4andelutioawit&IetlKr. 

Tltevinyktd8&s9werecbaracterixedbybydrolysistotk 
omtpondby ketones 8. To a soln of the vinylsuM& 9 (- 

~mmd)in2Stdofacetonitrikwddcd2equiv.ofTiCl,aml 
after0.3t4equiv.ofHs0.Af&~for16brat~NH,CI 
aqwasadded.tbeaqwuskyerwasextractedtwicewitbetlkr. 
TbCO?gMiChyCtWUWUbdWithWUW,dlkdOWMg!iO,Md 
the solvaaIa were rrmved. COtlmm cbiomrtoqrpby of the 
residueafordedtkkuonss). 

A@kf&#~M1Tr&DteUtdtbea&tktr,hdradJ 
withl.l-l3epuiv.dMeIforMhr~mpvartta~ 
with 1096 HCKJ* 6N HCI or aabydrous HCI in ether the cor- 
tespondkg metbyRetones in 60-70% tTaMe 2). 

tUky&Mwith6mylbmahk 
A~SI(l54mmd)arurlLyhtcdw~0.30g(l.7Jmmd.I.I 

equiv.)ofbenxYlbromide.After5brat2tr3mlofet&rcootak- 
~atraceofa&dHClwasad&d.CbrormtoqrpLypve0.44g 
t%%l of k tratk of komers S:2). NMR fCcU 6 230.234 Is. 
&ioi:2,3H CH,). 3.96.4.30 (s:ratio S:i lH,<H). d7.66 
(m, MH. uomatk protons) pptrt, Tmatmeot of k with Tiil,- 
HsO gave ketoos 8a (0.23 g. 70%). ar.p. 109-1 Iv DOH) clits’ 
lapllol). 

AGoa 11(1.72mnbol) was alkylated witb 0.32g(l.8s mmol. 1.1 
equiv.) cd benxyl bromide. After25 brat ZQ 0.3 ml of 109) HClO, 
aruia~.Irolrudwu0.39r~)d~.lntiodbo~ 
6: I). NMR (CCl,) g 211.220 (a. r& 6:-l. 38. CH,). 3.62 Is, 3H. 
OCH,). 668 ts. IH. &H). 6.80-750 tm. 8H, aromatk pretoos) 
ppm. Hydrdyxk d 9b with TiileHfl pvc I) (02Sg. 61+), 
m.p. 74-76. (littp 173: Kmiarbuwc m.p. 144-l@ (lit.- I48 
14lpL 

~ti(1.81plad)wrrhatcd~055g(335rmsd.180 
equiv)ofbenxylbromide.After5brat~Smlofet&ralHCI 
&s added to -give 0.14g (24%) of %. Imp. 424c tpentaae). 
NMR ICCU a 7.10 IS. IH. =CHl. 7.23-7.40 Im. ISH. C&l nom. .~-- - --__ 
M* 320.0702 C&,& e&es: hM692] aid 0.23 g (S2%) of tbc 
tritbiia I). NMR (Ccl,) a 2.35 (s, 3H. CH,). 5.18 (s. 
IH. CH). 7.18-7.64 (m. IOH C&) ppm. Product k tO.lSg. 
o.63mnKIl)in2Omlofetlu!rwasoxidizedw&blequiv.(o.l3g)of 
mCPBA.Atter5Lratt5JmlofethadaRdSmlolttbeml 
HCI was added. After 2br the acids were removed by 5% 
NaHCO, so&t. Ckmmatognpby eve 67tng (65%) of ethyl 
PknYhcetrtc. 

i&e tL (1.54mn;d) was treated with 0.3Sg (2.56mmol. 1.6 
wok) of n-Bulk for 16hr at Hp. Acidoksis wltlt e&ereal HCI 
g&e 0.04g (16%) of p-t-yde 8nd 033 g clllk) of w win 
of komers 3 : 2). NMR (Ccl,) g OSg (t,3H. CHs, J - 75 Hz). 1.38 
(m. 2H. C&CHr). 210.2.50 tq. ratk 2:3,2H. CHFHX?Ir). 2.20 
ls. 3H. CH,). 6.04. 6.30 (t. ratio 2:3. IH. =CH. J=75 Hz). 
6.90-7.42 (tn. 9H. aromatic grotous 1 ppaa. Hwsk of y wi$ 
Tiil#-Hp sve ketate k (0.17& 6398). no 1.5295 Ott. * llis 
1.5287). sefirubmac m.p. I%-= (lit.” 199-2013. 

~Y(l.~iaror)raJLVbtcdwithO.~gCt9a~l.7 
eq@v.)dn-RuRr.Afterl88rat2O’ctbarlH~~~to 
give k (78%). ratio of komen I:2 NMR (CCU a 0.89.0.% (I. 
ratio 2:l. 3H. C&C&, J=7Hx). 1.X 1.40 (m, ratio 2:l. 2H. 
CHsC&CH,). 2182.33 (4. ratio 2: 1.2H C&C& J = 7 Hz). 
2.20.2.23 (a. ratio I:2 3H. Cl&). 3.71 ts. 3H. CHP). J.%. 6.28 (1. 
ratk I:2 lH.~H.J=7Hz).~90-7.10lm.8H.Mantic~ 
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toox) ppm. HydroIyxix d k with TiCl,-Hfi pvc 0248 (73%) d 
ketone u, m.p. 27-W (lit.’ 26% DNPH lnp. ISCIJB flit.= 
IV). 

Anion 24 (L72mmol) wax treated with ORg(2.12mmol. I.2 
equiv) of I.+dibN?mobWM Afterl5hru~41dd9NHCl 
VII btmducal. Chro~y eve 0268 (58%) d k 804 
0.11~ (17%) of W. Dmmxk@ with ethmeal HCl pve 9f in &W6 
yicld.uaS:lmixhvcofiromen.NMR(CC~)bW.2~(~. 
rntb 5: I. 3H. CH,). 2.30 (m, 2H. CH,). 2.72.2.U (q. ratio 5: I. 
2H. -CHC&. J - 7 Hz). 3.45 ft. W. CHzBr, J = 7 Hz). 3.79 tx. 
3H. CH,D). 6.26.6.84 ft. rub I :5. IH. -CHl. 6.76750 (m. 8H. 
uomatic prutonxl m Hyrhalyxix of 9f with Tiil,-HxO pve 
0309 (6496). 032~(6B%, d k rexpectively hp. (Ccl,) 68-m. 
DNPH m.p. IS-lm. NMR (ClX!l,) 8 I90 (a. 4H. CH,), 2.94 ft. 
2H. CH&. I = 7 Hz). 3.34 (t, ti. CHzBr. 1 = 7 Hx). 3h lx, 3ti; 
CH,D). 6.92.7.94 (ARq, 4H. C,H,. J - 9 Hz) ppm. M’ = m.0256: 
&H&Br reqtix: 270.U250. 

Anion 2d rl.72almoll wax treated with o.a30r tIDmlnol. I.1 

a&d. Chrom&&y gave 0.24g(62%) d U and 0.12 g (20%) 
ofh.DcmuLimwitbet&rrrlHCIavetbckin8Ykvic#. 
NUB (CU.) d O.&t (t,3H, CH,, J - 7 H;). I.38 &6H. CH$2.23 
tx, 3H. CH,). 2.48 (q. W. CHC&. J = 7 Hz). 3.76 (x. 3H. CH,D). 
6.31 (1. IH. <Ii). 6.74750 (a 8H. aromatic protons) ppm. 
Hydrdyxix of N with TiilcHfi pve Y in 72 and 74%. rexpec- 
tively. M.p. (ethanol) 4ldY (liLm 43% rmiarbume m.p. l27- 
lzp (lit.= lw3. 

An&on 2f (I.81 mmol) wax treeted with OJog (3.25 mmol. I.8 
equiv.) of dhfl iodide. After I6hr at 2V Sml of ethereal 
HCI wax added. C hromrtoqrpLy pve 0.351 (76%) of 18 amI 
0.060~ (17%) d n NMR (Xl,) d 210 (6 3H. CH,, J = 7 Hz). 
6.48 (q. IH. =CH). 7.12-7.28 (m. IOH, C&) ppm (M’: 257.9744. 
c,,H,& reqdrex: 257.9758). Dx&tbn d 9b wi& MPBA aml 
xobxequent ethanolyxix gave ethyl propbtmte b 4696. 

Acylarioa with bauoyk&btide. To a cooM ( - 78’) xobtion of 
tL (l.Wmmol) in 25 ml of THF wax added 0.10~ (0.7Ommol) of 
CuBr. After 3Omin the temp was mixed to - W and 0.20~ 
(I.43 mmok. 0.9 quiv.) of beexoykhbridc in 5 ml of THF wax 
skwlymtroducJ.Atterttirriplfor65Lru-34cbemixcurr 
waxpouredonxatNN24CIaq.Theaqueouxhyerwaxextmcted 
twkewithetlW.ThecombifKdorg8nichyerxwerewuhedwitb 
wuer.drkdovaM@D,aodcooceotrxted.Prepa&vetkdthe 
rexidue (development with ether. elutiun with MeOH) gave 0.461 
of tbc xcyhted I& IR (KBr) r(CO) 1700. &SO) l&iScm-‘. 
Trrrtm*ltdH)witbHCU~rtlSml)for3br~#r~velfter 
the uxual work up, chromatogr@y nnd cryxUxatbn from 
E(OH 0.19 (60%) of lib, ap. 30-31’ (lit.= 313. 

ARbe k (1.6Onlmol) pvc umkr the xamc coadhbas ax 
dcxcribed for # upon tratmcnt with CuBr (0.131). benxoyl- 
chla& (0.201. 1.43 mmol) and r&sequent ridolyxis with 
ctbmrl HCI be&l (Ilr. 54%). 

Rwdon with C&. To a soln of 3( (1.72mmol) in 2Sml of 
THFwurddedmcxcas(-JI)ofC02trdid).Aher3hrtbc 
mixturcwuextrrtedtwiccwitb~~ddr.Tkvlucour 
layer wax carefully rid&d with 4NHCL The white ppt wax 
Bltacdoff.anrbedwitbwrtamddric4todwO.4lr(as4s)d 
12~. m.p. lO4-IW. IR (KBr) r(CDDH) 3OOM3W. r(X)) 
995 cm-‘. NMR (CDCl,) 8 2.10.2.12 (1. rub I: I. 3H. S(O)CH,). 
2.28tx.3H.CH,),3.67~x.3H.CH~).5.86-6.73.8.I2(m,8H,uoun- 
tic protou), 8.70 (x, IH. COOHI pqta Trsrtacnt d the a& 
mixauewithl0dd6NHCIfor2hrxt2Vgwedtebaw&d . 

~~ca4o-%rm%~dP- 

tzizgi$ dyoxytic rid we. m.p. 91* @Ln 903. 
Inthexamcw8yu&xaibxdabovcpkayl9tyoxyticacid 

(l2x)wuo&xiaaiin72%from2aTratmcotd2bwithC~ 
we xfter hblyxin p-ta4yl dyoxytk acid (66%). The inter- 
maJiatecuboxylicridxIlr8odbwemtoounxtabktopermit 
tkirieotxth 

RcQctbnxwithbazaaAy& 
Moa2b(l.54mmol)in~mlofTHFwaxtreatedat2O’witb 

0.2sg (2.36mmol of bal&kbylk 8od 0.401 d IN. 

After2dxyxxt~tbeaixturewaxquenckdwithxetNH,Cl 
aq.Tbequanuhyerwasextmctedtwicewith35ndofetkr. 
llBWdfKldapnich~~WUbL!dWitbnta.dtkdOVU 

lrbso, ad tk xolventx were putixmy removal. Tk e 
mbwutratedwitb5mlddhwealHCl.Aftex~for2hr 
8t1Qt&rrrdonwUwatcdMpbtbeomlWry.ClWUto- 
lnpby on prep tk (developed with CHCl,. ebtaJ with ether) 
pve 0.07 g (42%) d bmxyl akohot aad 0.18 a (5296) d benzoin 
lS. m.p. loblOg (lit.* I IO-I II?. Oxi&ion d ls with I2 and 
NaDM~ gave the diketone llh 

Anion h WOmmot) wa treWd with 0.2sg 0.36nlmot) of 
bcnnldeayde and 0.41 d IEcrow~6. After 2 dxyr the adduct 
14m was dcmskcd with etkml HCI sod after world up and 
~y0.16g(48%)dbenxob(lSa)and0.07gW%)of 
benxylako4olvmxixohted. 

Reectionx with ocrybllfttik 
Anrirtvrrof0.27g(l.Ommd)of3b.O3mlofTritooB(1046in 

MeDH) and 028~ (5.3 mmol) of acrybnitrik in I5 ml d THF 
wuLeOtfor3drysrt24.Ikrnixtmewuquencbedwrith~ 
NH&I 4. The 4oeour layer was extmctal twice with CHCI,. 
Tbcorpnichyerwaxwaxhalwithwater,drkdoverMgsD,and 
the aolventx were removed. Cryxtallii from ether pvc 0.25 g 
(73%) d Mb. m.p. 115-114. IR (KBr) r(CN) 2260. u(SD) 
lO6Ocm-‘. NMR (CDCL,) 8 2.10. 2.14 (x. mtb I: I. 3H. 
S(OKHI). 2.28 Ix. 3H. CHJ. 2.0-2.8 tm. 4H. CH.1. 7.0-7.5 tm. 
9&. an&tic Goox) ppn. AC&&& of -Mb kitb 5 ml ‘of 
6N HCI gave. after cryxtallbtioe from Ccl,, ketone 17b. yield 
81%. m.p. 74-76’ (lit.” 76’). IR (KBr) r(CNl 2265. r(COl 
16%cm-‘. NMR (CD&) 6 232 (x, 3H. CH,). 2.70 (1. W. CH,. 
J = 7 Hz). 3.36 (t.2H. CH~.7.18.7.80 (ARq. 4H. CJ&, J = 8 Hz) 
ppm. 

Treatment d 3e (O.%g, l.Ommol) with 0.27g (5.0 mmol) of 
acrybntrik and 0.2ml of Triton B mve. in xxmc wry as 
duaii above. 0.21~ (6896) of a&h& lb. m.p. W-e. IR 
(KBr) r(CN) 2260. r(!SD) 1055 cm-‘. NMR tCDClrl d 2.15 ts. 3H. 
S(O)CHs. 2.0-2.9 (m. 4H. CHS). 7.00-7.25 im. IOk CJ&l mnn. 
(Found: C. 646: H. 5.4; N. 4.8. C,,H,,NO$ require,: C. dl:73: 
H. S.43: N. 4.44%). Acidolvxis of lb with 6N HCI nve xfter 
cfyxtxllisatbn from CC& tie y-keto cyani& lh (7096). m.p. 
75-76’ (lky 76’). IR (KBr) r(CN) 2270. r(CO) 16EOcm-‘. NMR 
(CD&l d 2.760.2H. CHz. J = 7 Hz). 3.35 (t. 2H. CH*). 7.0-7.8 (m. 
JH. C,H,) ppm. 
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