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AhBuast- Eadicslr @ormra?ad by pbotolysis (U Al&t) of satam 
darivod from I-hydroxy-2-thiopyridons toact with slsctrophillc 
isoc+nidor b snd (in ths prssacs of trifluoracitic~ uld) 2 to 
61W 8- Of tJPb 3. ,Copllaisnt roution procodurss hsvo boon 
umkod out I to ~oly~o the adducts to uidss of typo 2. fro0 
which ths l ti~inxl acid CM ba rs~onsrstod undsr mild eoaditioar. 
Ths throi fxport&at Icids oliic. linolsic and sra.chidonic havs sll 
Simn “0&h rhCtiOM. In suitabls l xuplos, qsntitativs 
evolution of carbon dioxids snd incorporation of C uithout 
dilution hxva bssa dommstratsd. This rssctim squsncs will be 
useful for ths labelling in ths csrboxyl group of prostsglsndlns. 
lsukotrlsnms, snd tha sids chain csrboxyls of poptidss. 

Cxrboxylic acids sro an importsnt clus of biolo&icslly actho Natural Products. 

AmonSst thara ths prO#tSghdiN’ ud lsukotri~rusz sra of currsnt intorost as wll ss s 

&1tituds of sull ppttdos sad uino-acids.’ Ths on, formsr clsssss of coapounda srs 

ssnsltlvo to scidic xnd basic conditions snd uny rosct with oxy6.n undsr rsdicsl 

CanditiON. To aut ~Imalo~ thors is no convsnisnt ray to lsbsl tbs cuboxyl group in 
‘i, those co&pour& vltb C or “C. &lthoqh such lsbollin(l would bs vary ussful in biological 

sxporinnts, Uo h~vo eollsd &la the *ens csrbon” probla. 

ilscsntly thsrs hsr bosn considsrsbls pro&rum in the us. of ths cuboxyl group ss s 

convmiont source of l disciplirwd* radicals .‘*I Ths mat comoniant modification of our 

uss of thiohydroxsmic sstsrs ss rsdicsl gsnorstors is the photolysis with tungsten light 

of compound4 of type 1. The carbon radiesls II’ which are formsd can bs intsrcspted by 

msny rsdicophilic functions1 groups to givs xnothsr rsdicsl which can ASsin SOnsrste sn S’ 

radical by rsactioh rirh ths thio&bonyl group of 1. Ths 2-thiopyridyl group vhich is 

thus addad can bo su_ily rsmovod; or it can lend itself to furthmr useful msnipalstlon.s’” 

Ua concaived,tKxt the radicals II’ gsnststod from l csrboxylic acid should bo sbls to 

toact with l suitsbls ona crrbbn tap, which could thou bo eonvortod bsck into the 

carboxyl function. @a problu,ru to find a sufficiently roactivo -ona csrbon’ rosEone 

uhich CoUld bs tip@.6 undst’ v+y mild ~OditiON. The aort of functiofulity prsssnt 

in ‘(s8yJ the l&t#@ss moms that A t&is1 solution llks sdditfon to scrylic scid, 

l timimation to uruiturxtod acid snd dogxdscion back to starting aid would bo complstsly 

iapracticai. 

? ai* +rtttb ia &&lc#tod to our hrblishor. Mr. Robert Msxvsll on the occuion of his 
sitty-fifth umiortiary. 98luto Supor-nut. 

Ml 
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We cotuiderod two one corbon fragunte: ieocyenide8 end cerbon monoxide. Uo could 

mot find Any addition CO Carbon mnoxib, even at low tbmparatwo. ~1 could W. add 4 

radial to en ordinay irocpaido (cyclohexyl). the brcMround roarrengement reaction 

being much fastor. Tbo recorded reaction with L-butyl imocyenide required rather specie1 

rrection conditions.8 

Wideration of the Schwe for eMition to en fsocytide 2 l ugge8t8 that en 

l lectropbilic eubstituent should potontleto roactivlty towarda l nucleophilic redicel R’ 

Tlble 1: Proper8tfm of g-Iiydroxy-2-tbiopyzidone IWorr 1 

Cntxy Ketor A(‘) Hethod Yield (S) tbltlry Polnr (‘C) 
*corded lit. 

1 aa A 86 135 

2 U A 87 73 48-55 (dec) 

3 & A 82 Oil 

* I4 A % Oil 

5 La A 75 110 110 

6 K A 7L 83 

7 a8 R 66 113 ” 

8 P A 90 Oil 

9 Jai A as 166 165 

A: Prepuation of acid chloride from cuboxylit rcid 4 wtng aoulyl ‘chloride md 
trace of IMP YU followed by its rooction vith I_hydroxy-2-tbiopyridone in the 
prbeenco of pyridhn. B: Rmction of l alt 2 with carboxyltc acid 6 in the prerenco 
of Ltq.1: Referem for eatera J&: 19, h: 16. u: 20. 

If the cbein be carried to the uwelvey, then the product of the reaction vould be 1. ge 

report the l ynthuis of A au&er of thiohydrounic eaters of ~0 1 and of isocyanidea 2 

porontielly roective toward8 radicela. 

The l stere i vwe all but ene propered by the reutton of the acid chloride with I- 

bydroxy-2.thiopyrideao la the umJa1 way (Tab10 1). Of particular Intorest were rho 

derivaives of oleic &, 1fmLelc u and uscbidonic a acida beceuse tbeee l pproech the 

kind of functioneli~ found ia the leutrotrienes. Thmro use no difficulty In the 

preparation or dpuletioa of amy of t.ho l aterm of Ieble 1. 

Ib* isoeyenidee listed in Tebla 2 vmre prepered by tuo .et.aaderd wthods. Tbo 

wropriete amine vu for@atad and the derived fonulido bhydraud by phor&one- 

triahy&mine.’ Altr~~ivaly the uine res treated with l lbli end chloroform.” 
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m. II-aitrOPbOUY1 i==yMib b VU l U&l. CrY8tdlh C~‘,,‘,,d md ahoved 

l atisfacroq radlcophiliclty. SO ~SO did 3-pyrldyl hocpnld~ a in the prarmca of a 

little trifluoroac~tle acid. Howv@r, this isocymlda polynrisod ubon pure and so it vas 

unipulatod only in l olutlon. Tbo 2- and 4.pyrldyl laaorr polymriaod won more aarily 

And could lmt bo used. Th. 4.&nAldlM l~o~ytid.& al80 could not ba 1solat.d. vhoroas 

tha 3-qulnollna brlvativo k and tbo p-dinthyltiaophanyl lrocyu~lb b could ba 

obtained pure. but wWa not roactiva l oqh towar& radicals won on prOtofut~on. The 

data arm prwinad raf-quantitatively in Tab10 1. vhich includes also data on the 

comrrcially av~llrblo p-tolylwlfonylmathyl isocymida (TOSNIC). The taonitrllss 2~ and 

&havo the boat capralro botwen reactivity towarda radicals and stabflfty. 

Tba data rocordod in Tab10 3 rofar to l porimotits vftb weor h. Tha reaction 

product ln the abronce of trap 1s almy@ the roarragad dacubxylatlon product h. In 

tha preaeaca of tha i.aoayu&dw varyin ylolda of rho dmalrad ulduct a or of the 

corresponding ti& b uo obtained. The witheta of typo h are roodlly hydrolyaod won 

vitb vator. 

1, ho 1 

B* R-=yq 

k* R - ~(a4314 
s,n-AA-B-wptmd.tulyl 

9, R - s&-o,ll-E.ptadacadlonyl 

1. B- *lobay 

f. ‘-Q4Q$W,,= 

1, R - (QSSC 
h, 11 - a-4,7,10.13 ~caotruayl 

L R- 1.4damanQl 

2 

h* 1’ - n-oPv4 

2h. I* - 3.Fy 

k, 1’ - 3-Qulnolyl 

24, R’ - 4.Qulruldinyl 

2s R’ - =@%W=6% 

lie R’ - p-Q4v49ozQ4 

2& R’ - *ml 

Tab10 2: Preparation of I~ocyanldaa 2 

titry IoocyMida 21”’ Hallod Yl.ald (X) k2ting Point (‘C) 
RMOr&d 11t. 

1 a A 43 114-116 115-118 

2 2A B B4 114-126 

3 2h A 30 (10 

4 2c A 33 61.B2 

5 19 A 39 (1%) 

6 2# A 41) 39.60 

A: &mixn was troatod’vitb QIcl,/BaOU, B: ForumMa proparod from p-nltro-aailirw vaa 
raced Ritz COCl, in tbo prowaco of Rt+l. i: Rmforbnco for isocyqlb 24:22. 
~:Z$J, &:23.25. it: ?oljrrlrid kpoa raovicy th rolwnt and uo Dot stabilizad 
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A. R - 

k, R- 

A, R - 

4, R- 

R'- 

1, R- 

L, R- 

A. R - 

he R- 

I, R - 

1. it- 

2. 2 

PhCh&,R' - 3-Py 

a,('=2)1,, R' - 3-Py 

a-B-Haptadeoanyl, R' - 3-Py 

~-B,ll-Hopt4&c~ndi~nyl 

3-m 
Cyclohaxyl, I’ - 3-Py 

Cl$~(cH,)CR, R' - 3-Py 

CCH&.k R' - 3-Py 

a-b,7.10,13-Romdeca- e l&NH- -R 
totraanyl. R’ - a-02NC,,H, 

PhCl$CH,. R' - R-O&H, s 

C$W$),,. R' - R-O,NC,H, 

6d 6h - - 

Q” 
p,. \ / b -c’c,__ 

A, R-PhCRp$ 

ho R - =,(Q$)Ir 

P, R - a-4,7,10,13-Nonadeca- 
totrmly1 

9 

Tablo 3: Roactlvity of P-Phenylothyl Radical Tovmrd 18ocyapiQa 2 

Entry Iaocymido 2 Reaction Products 
(-1) conditionl (X Yield) 

1 zl(5.0) A; 20-c 1(30), P(20). %50) 

2 zk(3.5) B: -15.C 1(BO), 4(20) 

3 zs(3.5) B; -1S'C t(55,. 4(35) 

4 k(3.0) c; 25'c 4(65), %W 
5 U(S.0, A; O’C f(bS), 4C55, 
6 LClS, c; O'C 4(QW 

A: Invsrrm Addition. B: In premnc~ of CF,COOH. k: Neutra; conditiona 
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Taking precaution. to .lImimate water:. a r-8 of wtors uu photolpsod in the 

prosmcm of iaocyanidw h or 1p. (Tab10 4). For all prw ad l conduy acids. the 

yIelda of &ddua8 f WE-0 s8tisfutory. ikon the &-bug1 radical give 8 sIgaIfIcmt yield. 

Howover the l-wjauntyl radfcal dld not react at all. 

All the ukbaa 2 buod on 3-pyridyl I8ocyauIda wre readily comertad to the 

correspondiry nida p *Isply 08 truting vIth dioxam aad veer at room tapormue. The 

&ducts from the p-nitrophoyl imcymida uara likouiar hydrolysed on silica gel 

chromatography. 

Table 4: Addition of Alkyl Radicala to I~ocyu~idom 2 

Ruetant8 ramp. 
'C 

Irradiation Product*(') 
Yima (min.) (X Yield) 

-15 

-1s 

-10 

-10 

-15 

-15 

-15 

40 

28 

10 Ir(W L !iNO) 

10 tp(62) a !tk(W 

13 &i(JW t !sW) 

15 IiWJ), 4ii(lS) 

25 h(70) 

23 N69f+ &WI 
30 ?r(SO) I 411(40) 
60 !&WI, 5h(35) 

60 46(20), 111(71) 

(I) Rafbrence for sulfiba * mu! &: 20. 

With the uidmr fn hand, l ttmtion could ba &Ivmn to their hydrolyala. Glouly, ordinary 

acid or bus hydrolysis" uould not bo l pplierblo to leukotrI& dorivrtivss. usin uido 

h l mild procabm buod on u&m-CSt cl~wyo I* VU dova1op.d. nlu8, uib a was 

treated vith tlm lithium salt of hoxammthydisiluun and then vith cubon dI8ulfIb. This 

g~v8 tim corrupooainl thiorcid mbich uu eommrtad ta~o tts 9_trf.methy1~Ilyl dorfvatfve 

vith th. l xcaam of h.xanthyldI.ilw.no~l~ hdditlon of pbmylmlmlnlc acid. as 

wpacted14. commrted the thiocubonyf 6roupirq to cdxmyl uxi thus, addition of arater, 

gave the required acid. If water wes added before the addition of the phmyladoninfc 

acid, the corroaponding thiol acid VU formod. readily convartod by air, or by 

phanylselaninic acid, Into tin dkcyldisulfido aad not tbo free acid. Table 5 suurisea 

the results obtainad. Yhe procoduro wu 88tfafactory for all priury m2ids. It gavm less 

l tlafactory rwulta with a l ocoadary acid and no acid wu formod in the plvalic rcfd 

cm*. Since all the Important, biologically relwmnt acids Involvad, Including ths side 

chain carboxyl &roup* In pptidor. are prImmy the failure of the reaction in the tertiary 

cue i8 not mrioua. 

A s~eond mthod vu also dovolopad involvi~ AU i&no-chloride Intermediate. 

Trcatwnt of tha uib ti wIQ ?Cl,qyridicba v t.M darlvmd Iminwchlorid8 (&) vhleh 

on trownnt rith 18obutaaol and then rati* g8va thr i8obutyl wtar " (9). Hild buo 

hydrolysis than affordad tb &id. This uu tbm host wthod for the p-nitrophoayi 

&rIvatIvos (tab10 6). Good rwults wore alao obtaind win6 phor6ono-pyridlrw" and 

thy* conditions could bb applied ritbut difficulty to l ra&ibmic acid. 

Skc* m *art with 8 carboxylic cid and conwrt it back to *tartI- astorM, we 

thou&t It doairable to provm that no hb really rwrcrd ti cOt. This w dolv in No 

experiments. Firstly, the amount of Cot evolved in the photolysir of wter b ln thr 
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prommc. of J-pyrfdyl LCOcyMi& ?p vu ohovn by the barium arbonate wthod to be 97X. 

Secondly, the radical fra l otor b vu l llovod to react vith iaocyanido b vhich had bean 

l nrichod in 1% (7.5%). Mtor purification, the uida h wa# obtainad labollod on the 

uido carbon vIth % (7.2%). 

The unfpulation of rho sonmitfvo l r~chidonic acid (&) under conditiona of radical 

gonaration and trapping II the moat l ovoro teat for the rthodo devolopod In this pap&r. 

we have alao l uninod the reactivity of the radical fra l rachidonic acid tovardo diphonyl 

di~olanido. Thio afforded the oxpocted dorivatlvo ~-4.7,10.l3-no~drc~totr~~lpha~l~ 

l lonido la good yield (72X). 

Tablo 5: Hydrolysis of YhIoimIdater t 

Entry Sub8tmto Hydrolpais 
to Amldo 1, 
lima (bra.) 

kido q(" 
(I Yield) 

Acid 6 
(2 Yield) 

1 aa 12 za(90) h(63) 

2 Jk 12 mgl) bh(60) 

3 %i 40 5s(93) L(31) 

4 x 40 ai(O9) 64(3S) 

5 3a 12 5B(95) ti(63) 

6 x 36 X(90) M35) 

(I) Roforonco for uido &: 26; a: 27. (II) No uldo vu formod aftor 40 hro. 

T&lo 6: Mydrolysio of B-(a-Nitrophonyl)-midos 

Amide nothod Product 
(I Yield) 

1 Sh B 6h(b7) 

2 51 A ti(85) 

3 51 B hub) 

4 51 A P(90) 

A: El,, then wccoa~ivm treatnnt with pyridino, i-BuOH, x N&i and l$SO, 

I: COCl,. than l uccosaivo troarnnt vith pyridino, A-lkoH. a Nash and l$SO, 

N.M.R. -s)rotre vwv -reeordbd at 200 W vith a VarIm XL-200B 8pCCtrOWter for 
l olutiono In doutrrIochlorof0~. Qumfol shifts are in pp~. vith r-poet to Intmnal 
SiMo,. Ir l poctra mro rawrod vith a Porkin-Elwr Bgl rpoctromotor and U.V. l pectrr 
vith l kchvm m-7 *ezratot. Eloetron Impact (70 l V.) m&a rgictra nro rocordod on 
l Hovlott-Pactrrd 599% -10 gee-u lqstrumout. luct YIS uuqromoq~~ voro carried 
out with a VC Ai&ytical 705 high rooolution double focuoing ugnotic soctor IUM 
spoctrowtor vith l ttaehod VC Analytical ll/ZXU &ta s+TM. l4icro8naly~os wore 
porformod at the Contor of Trru Charactoriution. Tovu w( Univmrrity, Wlting points 
are dotor&od on a Kofior hot stag. and are uncorroctod. I-Hydroxypyridino-2-Mom vaa 
prepared ” fm tha 40X aquooua solution of its aodium salt (trade rum: sodium omadlne 
from the Olin Corp.). 
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-A: 
DHF (1 

A l olutIon of the cerboxylic ecid (0.82 rrol) ln dry beNem (2 nl) end 
drop) vee truted with oxelyl chloride et rook tqraute. Ik bour efter the 

l volutioncrf. gee had ceeeed, the l olvent end l xcbee oulyl chloride yre r-d in vec~. 
The I-hydroxypyridine-2-thione (109 mg; 0.86 ~1) In benxrne (2 11) V” &thj &-of~f~~ 

folloved by pyridin (0.07 ml; 0.86 mpol) in benzene (0.2 ml). 
removed end the stirring vae continued for 2 hre. 

The coolIly bath wee 
The rOBctim l I%tvre vu diluted vith 

beneene. filtered end eoncentreted et reduced pressure. 
chrometo6raphy on ailice &al then the esters, 

Ihe reef&e vee purified by 
vhen solid, were rocryetellitrd fron hexene/ 

CHzC12 (Teble 1). 

estsr M( 
4 

Cl ) 1810, 1610 cm“; 6: 7.69 (lH,d), 7.55 (1H.d). 7.32-7.23 f5H.m). 7.19 
(lX,t), 6.60 (1 ,t$, 3.19-3.11 (2H,m). 3.07-2.99 (2H,m). 

EItar Y (neet) 1810, 1610 cm-'; 6: 7.68 (lH,d), 7.53 (l&d), 7.27 (1H.t). 6.60 (1H.t). 
5.31 fZH.t.), 2.68 (2H.t). 2.00 (M,m). 1.80 12X,8), 1.31-1.24 (20&m). 0.86 (3H.t). 

w Y (nest) 1807, 1608 cm- ‘; 6:7.68 (lH.d), 7.53 (lSi,d). 7.27 (l&t), 6.60 (lH,t), 
5.35 (4H.m). 2.76 (2H.t), 2.69 (ZH,t), 2.04 (4H,n), 1.80 (2&i), 1.40-1.23 (14&m), 0.86 
(3&t). 

&&a~& u (c+Clr) 1790, 1610 cm-'; 6: 7.68 (l.H.d), 7.53 (lH,d), 7.19 (lH.t.). 6.62 
flH,t). 2.75 (lKtt1, 2.18 (2H.d). 1.90-1.63 (5&r), l-45-1.23 (fH,i). 

x2.:8(x:$ 1799* l6lo 
an‘*; 6: 7.69 (lH.d), 7.S3 (lH,d). 7.18 (lH,t), 6.61 

1.89 (1H.n). 1.63 (lH,m), 1.37 (3H.d), 1.03 (3H,t). 

fz?%. &‘X1;3’. 178c. la0 a-': 6: 7.64 (l&d), 7.49 (l&d). 7.15 (W-t), 6.60 

E&&r_& Y (nert) 1807. 1600 cm.1; 6:7.68 (lH.d), 7.53 (l&d), 7.20 (l&t), 6.61 (l&t), 
5.37 (8H.n). 2.81 (6H.m'. 2.71 (2&t), 2.21 (2H.r). 2.02 (2&r), 1.89 f2H,m), 1.29 (6H.e), 
0.87 (3H,t). 

&A&_& To l l uepmneion of the l rlt Z (1.02 4; 5.38 mol) In dry cf4Clz (10 ml) 
vxe l dded dropvise (et 0%) ~ivelic l cid (0.540 u: 5.30 ml) end triethviuine (1.11 ml: 
7.9 ~401) ee -e solution in &Cl (10 ml). The &ection mixture wu et&red et iT for j 
hre., then diluted ulth CM&l, (30 ml), wuhed with 10X xquaoue NeWQ. then vith weter. 
The orgenic leyer wee &id o&r UgSO, end thm solvent r&d in vu& 
of b vee rwryetrtlieed fra Il.uru/Ui.& (Teble 1). 

The pteclpitete 

U&t&&&: To 8 mll-stirred l olution of the e&u (26 -1) In CKCl, (15 al) AZUI 
CWl, (2.5 al) contain* a-Bu$IHSO, (0.9 6; 2.6 ~1) -ke e&d In &a‘ dortlon 502 
l queoue N&H (15 ml). l’ha r*eetion mixturo vu rtirred for 12 hre., then diluted vith 
veter end extrected rfth CH&. 
concentreted et reduced preeeure. 

The combined Cil$l, extracts were dried over HgSO, end 
Chrometosrephy on eilice se1 

CM$: a; Hmma/CH+Tl, 60/40: a) furnished the put-o ieonitrile 2 

W To formic l cid (91X; 8 ml; 0.19 mole) cooled at O’C. freehly distilled 
A+0 (6.8 rl; 72 ml) vu added. 
creeted with p-nitroeniline (5 (I; 

After etirrins at XT for 1 hr. this eolution vee 
36 wl) end ctirred overni&t et RT. The reection 

mixture VW than treeted vfth atureted l queoue 
fornuide wee collected by filtrecion, .vuhrd vitb 

until pwI. The precipitate of 
veter end drfed under vecuum over 

PO. This co=pou~M yu ueed in the next step 
(bO%>; mp: 184'C. V(TliP) 3249. 1709, 1598 cm- 

vi&out furthw purificetion: 5.5 g. 

7.52 (1H.e). 
'; 6:8.49 (lH,e); 8.24 (2H,d); 7.90 (ZH,d); 

To a l uepeneion of the formamib (2 g; 12 aolj in dry Q4C12 (20 ml), dry NE% vet 
l dded i:.:S r:; 2': r;t"-:. The reection vu cooled et 0-5'C and phoepoe (1.20 g; 12.1 
001) l e l eolutioa in dry CH,Cl, wee l dded droprime. Ihe coolinr beth wee removed end 
the rixtura stirred overnight.' *After fIltreti&, the l olution v& diluted vith CHtClz. 
veehed vlth brine ead dried over J&SO,. f%ncentretion end pvrificetioa by chromatogrephy 
on l ilice gel (Hexene/C%$lz 60/40) l lloved Ieoletion of the pure ieoeyenide a: 1.6 g 
(90X). 

& (%I): 8.30 (2H.d). 7.56 (2H.d); 6 

) 2129 cm-'. 6~8 68 (lH l ) 8 64 (l&d), 7.69 (U.d), 7.38 
(c 3525). imu:’ 267.5 ;f ‘3Oi9). The concentretion of 3- 

C12) l olution could l leo be detedned by cooperleon of YIWc 
n of cyclohoxyl Ieocyenide (Ye: 2140 ci’). The 3- 
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pyridyl iracyenfdo could be b+r for &out a veak in solution (0.35 ml/l) at -2O‘C U&W 
inort emoapharo. 

p v v2p 1 2133 ca-'; 6: 8.8s ~,II), 8.14 ww. 6.1~ w,d), 
7.79 (W;t), 7.62 (lE,c:). (Pow& C. 77.48; H, 3.&P; R. 17.69X. 
C.77.90; H.3.92; 1,18.1?%). 

C&s. fkr Cl&i&: 

2125 cm-'; 6: 8.10 f1H.d). 8.04 (l&d), 7.77 

t Y CCH$l,> 2110 cm-'; V: 7.23 (2H.d), 6.57 a . 

(2H.d), 2.98 (6H,a). 

All the opvratfoxu vero psi-formed under itnrt 8tmospbvro in vvll &gused solvents. 
Until irmdi~tion vu l tmtcd (1SOU txmgstm imp) thv rmction vvsml vm wrappad vtth an 
l lumima foff. 

l ) m to v . - 

p-litrophenyl irocymidv li (800 vg; 3.40 ml) **a diamlvvd in dry benxbna (1s sl) 
and a portion of tbir solution (6 al) vu wed to dissolve tha thiohydroxuic wtmr & 
(150 mg; 0.36 ml). fhfr emtor l olution vu than &ddbd over 40 dn. a eyriugb pump. to 
the remaining irrm¶i*tod iwcymib solution (11 ml) kept et . comttit tuprr~turo of 
*s*c. 

Tha irradiation vu contiad for 15 min. aftor the and of addition. Then. tha 
cooled rwxton mixture vvs diluted vith ether end stirred for 15 sin. at RT, 
Conemtretion follad by l chroutogaphy on sflit~ 
inert amovphoro, in the dark) afforded * pure ui& 
J& vu recovered (500 mg. 62%) and could k recycled. 

Thr capoundo a md & obtaimd in thim way (Table 4) ha+ idonticrl rpoctral &t& 
with the l themtlc uib msplom prepared from the eorroopondi~ clef1 chloride8 und a- 
nttrornilin in THF. 

_. _. 
~,*~, 7.62 (2X,d), 7.32-7.17 (SH,D), 3.65 3415, l7O8 cm- ; 

Rp. (kxmn/rtiMc): 3,19-120.c v ccH.$r ) 

(2H,t), 2.72 (2H.t); d ("C): 171.1 (a). 143.7 (a), 143.3 (s), 140.1 (8). 128.7 (d), 128.3 
(d), 126.6 (d). US;0 (d), 119.1 (d), 39.4 (t), 31.3 (t); M/L: 270 (5.5X); (Found: C. 
66.58; H. 5.10; l?. 10.15X. C&e. for CrsHl,N20s C, 66.65; I?, 5.22: W. 10.37%). 

#(n v (CI$Cl,, 3423, 1705 em-'; 6 (*HI: 6.25 (tH.r), - - . 
8.15 (2H.d). 7.73 (211.d). S.32 (BRR,r), 2.77 ,\~H,o), 2.41 (2H,t) 2.13 (2H.n). 2.00 W,of, 
1.78 (2H.D). 1.26 (6H.r); 0.63 (3H.t); 6 ( C): 171.3 (a). 143.6 (a). 143.4 (8). 130.6 
(d), 129.2 (d), 128.6 (d), 120.3 (d), 127.9 (d), 127.7 (d), 127.4 (d), 1211.1 (d), 119.1 
(6). 36.9 (t), 31.S (t). 29.3 (t), 2t.2 (t), 26.5 (t), 25.6 (t). 25.0 (t), 22.5 W. 14.1 
(9); v/z (I): 424 (4X) If+ [Found: m/z, 42b.2728. t&H&O, [If+) require8 424.27261. 

b) V to 3-m 

To the cooled solution of 1p (5.25 mol) in CH$l (15 ~1) vu sueaessfwly added 
freshly d%wAllod trifluoromatic acid (7.S cl; 0.09 DOI> md the tbiohydroupic ester 1 
(0.75 roll. After irr8dlrtivn (see T&lo 4) the solvent vu l vvpor~ted end thr r**idur 
rnrmodunder9unnr ffo*c: 0.2 'I Rg). At thb wage, the pyrtdyl thioimi&t** 1 could h 
hydrolyxed vitbout further purification. Isolation of the thloimidatae 0 was foerible 
8ft4r mutr~lir~tion vlth NCt, (12.5 p; 0.09 ml) follovod by flash chroutogrrphy on 
silic* g*l (cH.$'* th*n EtOAc). 

s 6: 8.55 (1U.d). 9.2s (1H.d). 6.10 (lH,s), 7.55 (1H.t). 7.40 (1H.d). 7.28. 
7.10 <EH.r), 3.04-2.96 (2&r), 2.91-2.63 (2&r). 

s 6: 6.55 (l&d), 8.2s (l&d). 8.10 (l&s), 7.55 [l&t), 7.40 (1H.d). ?.20- 
7.10 (3H,r), 2.74 (2&t), 1.70 (2H.r). 1.24 t24H.r). 0.86 (3H,t). 

w 6: 6.53 (lH,d), 6.25 (lH.d), 8.10 (lH,*), 7.55 (lH,t), 7.40 (lH,d). 7.20. 
7.10 (3X,=), 5.32 (2&m). 2.54 (2H.t). 1.96 (4H.d). 1.6s (W,m), 1.25 (20H.m) 0.66 (3H.c). 

s 6: 8.55 (1H.d). 8.25 (lH,d), 8.10 (l&s), ?.SS (l&t), 7.40 (lH,d), 7.20- 
7.10 (3H.a), 5.33 (4H,a), 2.75 (2H.t). 2.56 (2H,t). 2.00 (4H.d). 1.65 (2H,m), 1.26-1.23 
(14X,aI. 0.67 (3X.1). 



s s: 
7.10 (3M,rn), 2.50 

s L: 
7.10 (3&r), 2.61 

s s: 
7.10 (3H,D), 1.43 
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8.55 (LH,d). 6.25 (LH,d). 8.10 (l&e), 7.55 (L&t), 7.46 (L&d). 7.20. 
(LH,tt). 2.00 (2H.d), 1.81-1.11 (6&m). 

8.55 (LH,d). 8.2s (L&d), 8.10 (lH.81, 7.55 (l&t.), 7.40 (LH.d). 7.20. 
(l&m), 1.82 (~H,D), 1.50 (l&m). 1.24 (3H.d), 0.91 (3H.t). 

6.55 (LM,d). 6.25 (lH,d), 8.10 (LH,s), 7.55 (l&t), 7.40 (l&d), 7.20- 
(9H.r). 

Mtw beiq kydrolynd in a diexa&vatar (80/20. v/v) solution at RT (8~ Table 5) 
thb iPf&s 2 obtain& had identical qectr8L date vith tha rutbratic amide8 propared from 
the corrapondi~ ouboxylic acid and 3-mimpyridirw in dry C+Clr vith dkyclohoxylcar- 
bodiimida (DCC) u l eoupliry *ant. 

a mp. (beatena/C?iCl$ 12*-125*C, Y ( Cl) 3420. 1693 cai-'; b&l): 8.40 (1H d), 
8.28 (LHH,d), 8.12 (l&d). 7.71 (L&s), 7.31-7.1 f6H,m), 3.05 (2&t), 2.68 (2H.t); b("C): ", 
171.6 (01, 144.6 (d,. 140.9 (d), 140.4 (r), 135.5 (I), 128.6 (d), 128.3 (d). 127.7 (d), 
126.4 (4). 123.9 (d). 38.9 (t), 31.4 (t); m/x (X): 226 (31) N+, 10) (41). 94 (100). 9f 
(72); (Found: C, 
12.38%). 

73.77: H. 6.36; N. 11.78X Calc. for C1,H,,N~O C, 74.31; H, 6.23; 1, 

m mp. (banz~n) 95-97%: Y (Q4Clt, 3420, 1691 cm-'; 6: 8.60 (LH.d), 8.30 (lH,d), 
8.22 (lH.d), 8.00 (1W,a), 7.20 (LH,dd), 2.39 (W,t). 1.60 (2&m), 1.21 (24H.a), 0.85 
(3H,t), (Found: C, 75.62; 8. 10.82; 1. 8.031. Calc. for Ctril&O C, 75.65; W. 10.91; N, 
8.42'1). 

u ap (boatoxu) 3&33*C; .Y fCHCls) 3423. 1696 or-'; 6: 9.20 (L&r), 8.50 (l&d), 
8.25 (Ill,&), 8.17 (l&d). 7.20 (lII,dd). 5.28 (2&m). 1.96 (W,m), 1.68 (2&m), 1.33-1.20 
(2OH,m). 0.84 (3H.t); m/s (X): 
requiru 358.2964.j. 

358 (77.5X) Mt (Pound: m/8, 35d.2981. CnH,,N20 fH+) 

m Y (CliCl) 
7.25 (LH,dd), 5.34 

362b, 1695 cm -'; 6: 8.50 (l&d) 8.31 (l&d), 8.20 (l&d), 7.75 (WI,s), 
(&H,m), 2.75 (2&t), 2.38 (2H.t). 2.01 (4&r), 1.71 (2X,8). 1.35-1.25 

(L6H.o). 0.87 (3#,t); m/z (I;): 
required 356.28281. 

356 (65.4X ) H+ [Pound: m\r, 356.2824, Ct,H&O Cl++) 

A8W_& rp. Wxaa~ / cllC1) 134.135.C Y (C&Cl) 3430, 1696 a-': 6: 8.70 (l&s). 8.SJ 
(LH,d). 8.26 (L&d), 8.17 &.d), 7.22 (lH,dd). 1.29 (L&t+), 1.94-1.15 (lOR,m); [Found: 
C, 70.83: H, 8.24: U, 13.62X. tile. for C,&ll$ C, 70.5S; 1. 7.90; 1. 13.72X1. 

m Y (CHCl ) 3b23. 1695 cm -I: 6: 9.20 (LN.a), 8.68 (l&d). 8.21 UlI,d), 8.10 (lW.d), 
7.17 (lH,&l), 2.31 @I&. 1.43 (1Y.m), 1.40 (Lll.8). 1.10 (38.4). 0.84 (uI,t); m/t (X): 
178 (28X) n+ [Found: Jz. 178.1100, Ct&;RtO (B+) roquirms 178.1106J. 

a up. (bowen.) 123.124.C (lit." 127%); v ( C ) 
"f4 

3439. 1682 cm-'; 6: 8.62 
(lH.a). 8.49 (ul,d), 8.06 (L&d). 7.95 (LH,d), 7.02 (LN.dd , .I3 (9&s). 

Tha 8ulfidn $ rbauLtl* from tLn bukgroumd rrrrrm t retlou (Table 4), vhich 
vera not 18ol&ed during tin purifiatiaa of thn pyridyL rbioimidete~ 1, vero l uily 
propared by irraiiai.ou of l solution of tb l #ter & (0.206) in dq Cl$Cb (5 ml) at 0% 
and purified by proparativo tla on l llicr (-Cl*). 

m Y: (CM& 1580. 1125 cm-'; i: 8.45 (lH,d), 7.66 (l&t), 7.37-7.15 (6H.r), 6.98 
flH,t). 3.41 (2&t), 3.05 (2H.t). 

e " * (Q4Cl2). lS79. 1124 cm-': (6: 8.65 (L&d), 7.65 (lH,t). 7.15 (l&d). 6.94 

(3H:t): 
15.33 (2H,r), 3.14 (W,c). 2.00 (6H.m). 1.78 (2&m), 1.25-1.19 (iONA, 0.86 

w 
Y (CZKl): 1580, 1126 cm-'; 6: 8.60 (L&d), 7.43 (3lf.t). 7.13 (LH,d), 6.93. 

5.34 (b&m f 
(L&m;, 0.87 (3iI.t): 

3.14 fZH,t), 2.75 (2&t), 2.01 (4&m), 1.67 (2&m), 1.42-1.28 

&A&&& Y (CJi&: 1580, 1125 cm-'; 4: 8.38 (l&d), 7.40 (l&t). 7.11 (lH,d). 6.90 
0H.t). 3.76 (lH,m), 2.02 (W,n). 2.79-1.20 (8H.m). 

Sulfidr Y CCH$1,>: 1577, 1125 cm-'; 4: 8.41 (1H.d). 7.45 (l&t). 7.15 (L&d), 7.00 
(We). 3.90 0H.m). 2.35 (LH,s), 1.68 (LH.8). 1.36 (3Ll.d). 1.0) (3M.t). 

m Y (QI,ClA: 1579. 1126 a-': 6: 8.U <Llr.d). 7.45 (lH.t). 7.17 (l&d).. 6.94 
(LRtt, 5.36 (rri:m): 3.16 (W.t), 2.8i (6H.m). i.2j ii&m). i.oj <m.m), i.7i <w.mI, 
1.30-1.21 (6&m); 0.88 (3H.t). 



All thoso rxporimnts wre parformed under inart atmosphere with ri6orour sxcl~ton 
of 8oiStarb. SoXvxntr md rax6entsnr8 drt*d bxforb win6 by c&ventiorul wdddb. 

a) C18rP868 by CSt pWdUl!~: To I THF solution (1.0 ml) of hswmthyldfsilutxn~ (0.17 
Ql, 0.61 -1) COO1.d St -20'C, a SOlUtiOU Oi Il.&&f <0;74 loi) fn haunr (1.Q) U&S 
UMSd dropwf8S. After stin* for 30 afn., the ai& (0.N rolk in THF (21~1) vu iddad 
at -20% 4nd the tup*rautr l I1miw.i to rtr* to room cxmparmxra: To thts ~oham~ Cs 
(0.13 xl. 2.21 rol) in THF (0.5 xl) vu addad dwpvlxe ad ttirrln6 was coned mub. 
ovmnfght. 

To obtxin tha thiol-acid fnnsuiUe a, the reaction d.xtu~~ vu poured Into I 
chilled aquxow N&III (10X) solutiox and vuhed rith other. 
xcfdiffxd by 

Tke 8quwa.u layor vx* 
i#SO (25%; 

the pure product t 
v/v) asd extracted vixh bmxun. F+vqorxxion of solvent &rnishuf 

n 80X yhld, vhioh diurlxad'oa rtandity. 

Ph(CH&COSH, 6: 7.33-7.13 (!M,n), 2.95 (4H.s). 

S(“W): 7.35-7.13 (ltR,m), 3.05 
126.6 (d), 44.3 (et, 31.2 (t): 

I/x (X): 133 (68). 105 (MO), 91 (86). 

For rm~bnbration of the carbexyltc rid, tha rmxction'rixrur~ vu dflutad with TW 
(1 ml) r&I troatad'rith (138 *. 0.73 nOI). Afta rtirrin6 8t R7 for S brs., the 
rosultidg rixtwo vu into chfllsd aqueous if&X. ad vwh8d with othw, Xtw 
acidified (2SX &SO,, v/v) l qwous layer vas extrwtod with ether. Thm co&inmd Or~Uiic 

extracts mva pure acid 6 upon r-81 of solumt fn aodarxu to good yield (me Table 5). 
b) Claxvage ull, Mdoyl chlorlda a: Tba ruction conditiona ueia idontfe*l to thorr 
dercribod fox R-(p*nttroph8nfl)-si~8. It is to be rbotad the St 
compound & did not r&et with xa'excoss of &-MM at 6O'C. 

ructuraLly reletad 

iiB.#aA A rolutiolr of aldo (1.15 -1) fn +Clt (2 rf) vas quickly aMud to at 
suspasion of PC1, (249 q, 1.2 rot) tn CR@, (1 xl) et O*C, 

&,&Q$_& i%O8gWs (111 q, 1.20 #St) IS a SOhtiO?h in 
to a solution of tim uddb (1.1s -1) in Q4Clt (2 rl) et 

To the above Sakttfaiu (1s ain. xfter m dtseolutiou or at .t& end of pho86cln4 
addition) dry pyrfdiarr (97 fil: 1.2 -1) in 
mi*tur* vxs stirred at tool Merrture for 30 4 

Cl* was slovly ad&d and the' rsocrton 
x n. The resulting solution was tcasted 

with dry 1-W (0.6 m%; 6.S -1). Mt8r the forntfon of a proctpitxto. the rtituro v&s 
ttLmd for 3 clddirioaxl hour8 and then poured futa cold vxter. Xxtrrctfon vtth CR&, 
washiry vith 5X aquoouo Hcl (vfi> and vitb @IX0 follovad.by evaporation of Q4C1t furnishad 
the estor 2, uhich could bo used In the nut stop vithout hrztbor purfficacioll. 
&~Butyl a#ter pI Y (Cl+, 1726 cl-'; 6: 7.16 (%?A, 3.62 (2&d). 2.92 (2H,t), : 60 
(2&t), 1.87 (l&Q). 0.69 (B&d). 

This compound, p1. hut fdontlcrl spwtral data as the xuthcntfe l stbt 8uPplb 
prrpxred froa dihydroctrwric acid (10 muale) rad ilo-butanoi (11 rot) lo CH$&. (5 hl) 
using OCC (11 rol) and carrlytrlc amount oil (1.1 awl) 4-diuthylaxinopyrldfm. d l ytotd 
uas 95%. 

172s cx-'* 6: 3 82 (2lLd), 2.29. (2&t), 1.90 (l&o>. L.59 
(?%Q), 0.64 :3H.t): 

ira-lkrtv'l Y (Cl$Ci ) 1726 cm-l: 6: 5 32 (Oi4.q,\. 3.82 (2H.d). 2.77 (6t(,r). 2.30 
(2&t), 2.14-1.95 (4li.r). l.b6 flIi,r), 1.26 (bli,Q), 0.92-0.87 (V&Q). 

A aolutfon of l st8r 9 (0.55 ml) in bthbnol (25 ml) containing 311 wp.ww HxOH (S 
xl) was l tfrrbd for 12 hrx. at row UqpnrSturr. The swmtiocl afxtute vas then cuefully 
noutralised by i$SO,, filtrred and the precipiuta (lia$K&j v&ad vith &wnol. The 
solvents vwo evaporated under wcuua then re8fQul water and &-B&ii were rrpowd by 
xx*otropic distillation with benewe, A filtration throych a 8fftc8 colwn, vhen n*cew 
sary, furniahad t&a carboxyfic acid fi in pure foa (n.r.r.) (soo T&lo 6). 
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A constant flow of xc- Yes rrintx&md during tha phetplyoii of tba zoection 
mixture. Ibe gurow sixtut?* VU bubbled into di8tilJed -rqd.byuood $0 (3 ml) 
cont&Iing b(au),. 6B+o (s$o y; L-58 I@>_. Aftor t@ -o&t&m of l otrr fr *s 
complete, the precipfteted 'IU tiltmad uqdnr iace rtmo@mrr ud dried (2M'C) to 
e COtutult +ght (0.143 6, 

Qf mfh3w 

in experiment ruing oeter a end isocyanide a hbefled on the isdcymide functfon ("C, 
7.51 enriched) furnhbd &tar 
as btarmixnd by eolpuativa 

~~tficetion, the elide Jb labelLed on the aide function 
C-a.8.r. mouuremblits (“‘C 7.2X enri.ched). 

demcmstrstsd that the ulde vu exclusively formad fra’rrdical eddition to 
This 

the 
iJkplli& . 

Tha thfohydroxmic ester of sr~chidonic acid & (34 mg; 0.131 -1) veo diseofved in 
benzene (4 ml) lad diphenyl diselenide (81 q; 0.24 mol) vxs added. ztl. re8ulclry 
rolution v&s irrediated (130&Y twgston lemp) at 43.C for 30 min. The reection rixturo vex 
concontreted under vxcuum xnd the sure Itroduct ~40 isolotod bv DreD. t.1.c. on xilicr (2 
wccessive elutione: hexane thin h&ne/CH#l/t?~O. 10/i/i. _ The phenyleeleni& 
derivative obtairud (39.1 mg, 72%) vea a pale ye1 w oil. I Y (QiCls) 1376, 1473 end 1437 
cm-': d ('@I>: 7.52-7.46 (2Ii.m). 7.26-7.22 (3H.r). 3.40-3.35 <Bll.rl. 2.91 (2H.t). 2.81 
(6H.&, i.16 (2&m), 2.03. (ix$, 1.76 (2X,&,‘ i.59 (6H,m), 0;~s. (jk,t). d .(13cj:. t61.9 
(a), 132.3 cd), 130.3 cd), 129.0 (d). 128.8 (d). 128.6 (d), 128.2 (d), 127.9 (d), 127.5 
(df. 126,7 cd), 31.3 (t). 29.9 (t). 29.3 (t), 27.3 (t), 27.2 (t), 25.6 (t). 22.6 (t). 14.1 
(9); &'Z (XI: 417 (12) -1, 416 (43) x+, 339 (13,3), 138 (30.3), 79 (100) [Found:&%, 
416.1972, Cz,H3s%e (K+) requires 416.19823. 
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