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hetprocycl i c com po un d i s o ne whi'h posses ses a 

cyclic st r ucture 't!i t h a t least to di f:-erent kin r' s of 

a t oms in the ring . Heterocycl ic comDoun~ s a re vc r ; 

wi del y d i s tribute d i n na ture a nd Dre es sen ti a t o li f e 

in va r i ou s 1 2 wa ys . ' Mos t of t he s ug n rs ~ n d t heir J eri -

v2t ives , inclu di ng vi t a~ in C, for inst a nc e , exi s t l a r J e-

ly in t he fo rm o f f ive - me mb ered (furan ) or six- membere d 

( pv r an ) rin gs con t ain i ng one oxygen a tom . Mo s t membe r s 

o f the vit am in 8 g r oup possess heteroc yclic rings con -

t nini ng nitro ~ en . Mos t of t he a lkalo i ds , nh ich a re 

nitro geno us bases occur ring in r l ~ nt s , nnd m3 ny a nt ib io -

t i cs , inc~u d in~ ~enc i l in , als o con t a in he t e r ocyclic r ing 

systems . A a r ge numbe r of syn th e ti c hetoro cyclic comp -

oun ds h J ve va_ uable r r op8 rtie s as d r ug s , dyestuffs , 

c hemo the r apeu tic agen ts and co - no l yme r s . It is , t he r e-

fo r e , no t su r prising th At much 8 ffor t has been e xne nde d 

in s tu dying th e ir chemist ry . 

f,Q vero l rese .-:rcher s hC've des i gne d d i f-reren t r o u t es 

t h~t lend t o t he synthesis of he t e r ocyclic com oun rl s . 

Th ese s/ nth et lc 1r>rr08ches include c yc lo ·)dd ition , c yclo -

co nde ns a ti on or en [lm i ne con l~e n sa ti on r eoc t i r. ns , e tc . 

Onn of the commo n feAtures of a ll t he se synthetic p roce -

dures i s th Dt , - ey involve ring - c l os ure r ac t io ns whi c h 

may' e effect pj ei t he r by a he d t o t a i l con ne ction o f a 

~ i func t -on ~ com o und o r hy cycl iza ti o n r enc t io n of t w~ 
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p r ecurso r s . 

Cne of the f un C811.'Jn t al re(lu'. r emcnts i n th e synthe -

sis of het s roc ycl ic comt.iounl'is wi t h o ne o r more hetcro -

a t oms i s th~ a v a il ab i l i ty of suitably functionAli z ed 

3 sta r tino ma teri a ls . :)ec en t l y Li ebsch e r e t 13 1 ha v e syn -

t he s i z ed 3- a mino t h i oac r ylam i des ~ f r om t he r e~c t ions of 

f o r em i de chl o r i des 1 n it h thioa c c t am i des 2 as show n in 

Scheme 1 0 The t :1i oac r y13m i de s ~ we r e c ry s t all ized be s t 

a s co o r iess , c rystDll in e pe rc h l o r At es . The t h i oa c e t a -

mi des used i n t his s tu dy were e as i l y sy nt hes ized f r om 

me th y l ke t o nes by Gill ge r od t - Kin d l e r r e~c t io n . The 

me c ha nism len d i ng t o the fo r mnti o n of th e s e co m o un ds 

2 i s no t ye t un de r s t ood . 

:::i c heme 1 : I mi no f o r myla t ion r eact i o ns 0', thioa c e ­

t8m i des (R ~ N =Dimct h Y l am in O , NR~=mo rrho lino , R=a r oma tic 

a nd X- =C lO ~) • 

1 
R2 I'J -C - H 

~ 
o 

+ roc 3 

I 
~ 

fi=CHCl + 

1 

;) SH 

1:+: '" R2N= CH- C=C -

3 

+ S + H NR~ 

2 

e le vent to the l res e nt wo rk , a vA r i r ty o f 0 le n 
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ch'i n [I n he t - r oc yc i c co m ,oun s h<"lv e I ee n s yn th e iz od 

from th e rc~c t i~ n s o f 3- om inothio a c ryl ~m i ( es with ~ iffc -

r en t tYllc S of nu r.J.eo hil e s ( ~ c heme 2) . I n rC3 C ions Hi t h 

simple nu c leoph i l e s , on e usually finds th e subst it ution 

of th e 3- arn ino ; raup only ~ Fo r exa mr l 3- hy d ro xy t hio -

Ac r yl nm i des ~ or th e i r t au t ome r s ~ a r e formed bl mi ld 

acidi c hyrl rol ys i s rc,)a r dless of th e s ubs titu e nt s R2 nd 

R3 . 3 , 4 

The i nteraction of hy d razines 5 Z ( R6 =H o r 3 r y l) ~i t h 

th e t h i o~ cryl am i de s ~ ( R=a r y , 45.23 
IR R =mo r rho h.no and R R-

N= d i a lk y l a mino ) also ga v e t he corres no ncl in g su bs titution 

prod uct s . Th e subs equon t nucleophilic atta c k a t :'lQs ition 

1 of 8 r esult e d in t he s ubstitution of t he th ioc Drbonyl-

S- o t om t o give ~yr a zoles 9 . In orde r to increase the . -
l eo vi ng ten den cy of t he t h i o c :J r bo nyl - S - ~t o fll t he i nte r me -

li :J te 3- hy rl r nzino thio ~ c rylDmi d es ~ were S- olk/ 13 ted some -

tim e.s • Th e ' m j. n C) a r 0 u ra t t a c h ed t 0 po sit i on 3 0 f t ile 

2 3 5 2 3 6 thi08c ryl om i des ~ (R I R =2l kyl ) o r ( R =e ryl , R =H) 

can a lso be s e lective ly subs titu ted by p r im a ry 2 1 i r h ~ t ic 

. 5-7 5 nnd a r oma t l c o r by seco nda r y a rom~t ic amines . 

The int ~ r Q ction of 3- 8minothi0 8cry l am i des wi t h 

olky Dt in g r e ~ a~ nts gives ri se to an alkylation o f the 

t hioc~ rbonyl sul ~ hur o tom~ , 8 A subseque nt , usua ll y ba se 

c ~ t alyz ed , cycl iza tion o f t he r esulting l-m ethy l mc rc a to -

trim e th in i um salts by nucleophilic a t t a ck of t e de p roto -

na t od methy l e ne J r oup ~t ~os ition 3 is possi ~ le <"IS ong 

7 
AS R is elect r o n "lit hrJ r ')\\, ing . 3- 3m ino t h i of\ c r y' l a mides 4 



Scheme ~ : 'Illbst ' t L' tion ~nd cycliz<"Itio n r t::=, ctions o f 
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_HrJ r~2~ J 
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pi pe ri ino ) o n ~ the c]sc t r oph i e s R7CH2X 10 (R7=ac y ~ , 

nitro ) r-eac t c,J to :]ive the interrneci n te 11 , follO'l 'e d by 

subse unn t bo s e c ~t ~lyzed cycl iz Ation to the thionhenes 

12 . 

Th e re~c tions of 3- ~m inothio R cryl amides ~ wi t h 

NH 20H . HCI in e t h8nol ga ve 5- , minoiso xazo le s 13 with no 

int e r me d i Ate p rod ucts (Scheme 2 a bove) . 

In e sse n ce o u r INO r I' i s a con tin u 8 t L , n 0 f n ;:).3 r li e r 

p rogra m th a t makes us e o f 3- om inothio ~ cry lom i d es 4 o r 

th ei r c o rrcs ,'"'Io n :in a me rc 8r t o s Alts 2 as sta rting ma te -

ri a l s . The Aim of the r r ojc ct w ~ s t o synthesi z e open 

ch 8 i n ~n a he terocycl i c co mr o uncs f r om thc re~c tions o f 

3- mc rc or t o- 2- nro : a nim ini um r e rc hlor _ te s 2 ~ ith hem i-

cy c lic Gm i 1ines su ch QS , 2- 3m inory ri d ines , 2- am inot h ia -

zo l es , 2- 8minobenzoth i ozol e s o r 3- ~m inopyr~zo l es as 

sho ~n in Sc heme 3 ~clo w . I f th e int G rmed i ~ te open ch ~ in 

com o LJn r: s 14 , ~, 16 or 17 e re r od uced , one c " n th e n 

furthe r util iz e th e m fo r th e sy nth es i s of the het c r o -

cyclic co m' cu nds 19 , 2 I 21 o r 18 res ectively . 
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Schema 3 : ~ roposed renc ions of 3- mcr c .~tJ - 2- pro -

r)(;n i rn inium pc:r c 'lo r :tes 3_ with h cm icyc1i c <>r.lidi ncs . 
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II . TH-OR TIC L BACK GRCUND 

pyr~zolo (l , 5- D) r~rimid in 8s ~re ~ class of org~n ic 

nitroge n c~nt~ining com o un ds which ha ve been so f a r sy n-

t hes i z er. f r om the re etio n of 3-o r 5- am ino ry r ~ zoles , 

hv J r az i nes or hy~ r8 zoncs wi th l , 3- bi Qle ctro r hil es i n a 

s uit able so lv e nt . 

The r eaction of 3- n hen yl - 5- am inopyr ~ zo l cs wi th 

acetoacetic9 , I 1 ~. 10 1 t' 11 oe nzy acet lc , OX oaC O lC I oXDlo ro pa-

. 11 d . . 11 b 1 nOlC , ~n 2 c e t os uCClnl C es t e r in oi in9 ~cOH ga ve 

4 , 7 - d ihy c! ro -7- o::oni r 'lzolo (l , 5- a ) py ri mi d in e s 22 \"Jhere 

1 2_ 11 • p _ 1 2 1 R= H, tie , R =1'1e , R - !I , ,, - H, Me , R =ph , R=-l ; R=H, R =COOEt , 

2 1 2 1 2 
R =H ; R = ~ I R- =COOEt , R=f'1c a nd R=H, R =Me , R =CH 2COOEt 

respe ctive ly . 

22 

1 r yr 'l ZOLO (1 , 5- 0) r' 'y' rifTli dines 23 , R=ph , R ::: H, f'1c , 

2341234 R =M e , R ::: l , R ::: t1e ; R=ph , R =H, R :::C0 2E t , R ::: , R ::; e ; 

1 2 3 4 R:::ph , :::H , R ::: C0 2Et , R ::: Et , R =E t , C H~1e2 ' C 18 3 , 
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1 2 R3=u , CH2C:~i1e2 ' ph ; R=: i , 10 , r. =H , '°2 , R =H , -"l 0 J E t , ph , 

CI-lMe 2 , Ou , t1e(CH 2 ) 4 ' R
4

=H ; R= ph , R
1

=H , R
2

=H, R
3

=C0 2Et; 

4 h i 2 3 4 h R =C0 2 E t ; R= J R:H , R =H , R =COM e , R =Me ; ,ve al~o 

10 bee n r r epn r cd by tre~t i ng 5- a~ ino ny r a zolcs wit h C2CH2 , 

, 1 1 12 3 13 
MCC ("' C.12COC0 2 E t , R 4COC H2COC02E t , r: tOC d : CR CHO , 

.. tOCI : C(C02Et)COC02Etl~ (M CCO )2C : C. OEt
14 

nd E tOC H : 

1 ~· C(COMe )COC0 2E t res . a c t ively . Th e in te r ~cti on of the 

l l) tt or o ne with 5- am inol')y r a-z o l e o f fo r de d t wo c o m lo u nd s 

o n e h 3vin g t he sU ~3 tit uc nts 

4 R ::: H G ) :)11 r: t h G ot h e r ( R = p h , 

123 
(R= ph ~ R =R =H, R =COC0 2 Et , 

R
1

=R
2

=H, R
3

=co Me , R =C0 2Et) . 

2:< 

I :hen ~- n h cny ' - 5- ::lm i nopyr 8 z ola is t r c~tcd wi t l 

e t h ylm ~ o nn t e ~nd e t hyl c v~ no a c c t Ate i n he r se nce o f 

sod ium e t h0x i oc , t ,e I~ , 5 , 6 , 7 - t e tr a hy d r o com'"'ou nds 2 

(X=O 2nd I\ ' ~ ) 15 'Yore fo rm e d r esre ctivc l y . Fu rt h: r morc , 

th e i ntcrt'lction of 3- heny l - 5 - Dm ino .y r [' z olo lit h b nz -

yl a c e t o nitr ilc rroducod 7-i m· no - 2 J 5 - Gi0 h a nyl - .~ , 7 - d i -
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hy d r opyr'zolo(1 , 5- c) nyrim i d inc;6 

x 

/JJ-N---N I p ) 
~ ,:--.... 

I 

7- a minory r a z o lo (1 , 5- a ) py ri mi d in e com noun da 25 

1 1 2 R =H a nd R=R =Me , R =H hav e been 

s ynt hes i ze d by d i ffe r en t re sea r ch e r s vhe n 5- om inopy rozo -

l e s are a ll o~ed t o j C3c t wi t h ~ - e t hoxymo thyl e n e m nlo no -

o 01 17 
n~ t rl o_ e I th I n t h hOOt 01 18 Q- mG ,y - 1.) - 8 o xy me t ox yp r o;' l o nl rl e a nd 

R- i minobut y ronitrile 18 in ac i rl ic medi ~ re5~e ctively" 

Th e ID t t ~ r co m" ound was a lso n r ep 8 r ed by th e a ctio n o f 

18 
B- im in o~ ut y r0n itri le o n hy d r a zine hyd r a t e . 
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"Jho n 5- i"l.Iino;'»)'t''lzole i s tre,ted VJi t h SlI':l ounc.:> po -

a t different pr() . o rt ::'o n W8 rc: formed . For c/'"lmr~_e the re -

".l c ti on of 5 - 'rlino[),/roz' 18 i th EtOCl-l - C ( Ci'i )C0 2Et 19 in 

a 1 cohr1 i c medio r e"u1 t od in t h.] form,tion of B- cy'3 no - 8 -

cor'Jotho~ yv iny - 5 - n:n i n o~l y r Cl zole . If'hen t h's int r med i-

o t e is f rthor tro~ tod in the r r esc nce of ~n ~ci j6 -

c, r be th oxy- 7 - 3r ina . Ild 6 - c y '3 no - 7 - oxo - Ll" 7 - Ll ihy .... r O:::lY r 3 ZO 10 

( l , 5- a) py r im i c'incs "'Ie r e fo r:iled ~ th e fermer '..1 - h-<: r]) (l' j '-

I ... ) h " h' d ;-C) r PI' ·~ U · ~ • V'I en sO .I ~u m e t ox ~ e i s US CG . S '1 c o n"';e nsa -

tion oo c n t th~ 7 - oxo3nolog was fou n d to be tho ms j o r p r o -

d uc t . In the 3:; :\l e lii['Y the r e~c t ion o f RC::::- CC0 2MG " ~ii t h 

5- am i no p; r 3 z01e i n d i oxnne a f fo r ded a mi xture of 7- sub-

stitut cd 5- o~o - 4 , 5 - - i hydro 1nd 5 - subs ti tuted 7 - oxo - 4 , 7 -

rli hy c1 rop :' razo. o ( 1 , 5 - 0) py ri mi d in es ( R=r-.1e , ph , C0 21'1e , 

H) ~O 

l - sub s titut ed 5- ~m inory r 8 z 0 1 es Ellso c o ndense to 

ry r D zol opyr i ~ i d in es ~h8 n th e y a re allowed t o r eact ~ i t h 

l , 3 - bifuncti ,) n :~ 1 :...lec tro " h i 1 os . Fo r e X'm'l lc 3 , 4 - d i me -

thyl -5- ~m inopy razo l e ce t a t e r ea c t s ~ith a- mo t hoxy n r o -

nio ni t r ilc t o gi v e 2 , 3 , 5 , 6 -t 8 t r lmethyl-7 - ,m i nory r ~ zo 10 

( 1 , 5- a) . . , . 18. h f 1 1,..' 1 
/ r~''l ~ 1 ~n e ~n e p r esence O' :) C O IIO ~c '10 y -

rho r horic ~ c· d . Th e some com ro un d was ob t,ined when 

h y.J r a zin " hy r:: r 0 c r orj_r!c 18 
AS e mployed in s tc ') 0;' the 

pyr~zolc . (\n leo th e r h " n i h ere "l c t i on 0 f 5 - em i no - 1-

21 
(0 -t j lucns'JJ.fonyl ) - oyr 'lzo18 with MeCOC!:2C02E t nd 

t1 eC(lCI~2C .R ( R = t~ c , ph , 0: e ) 22 i n am ine s::llt :)'WO l-sul -
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fony l - ~ I - ( f1- ,1 0.thyl - G- c '"' rb ... th oyy vinyl) - 5- 3min')rw r :- zolc 

a nd 1- sulf 0 n; - ~ -( ~- su . Q- methyl vinyl) pvr~zol c ~s 

intc r mcdi :.t e ;-,rr;d ucts rcs ncctivcly. ' /h2 n t:~cse inte r mc -

d i a t es ore fu r the r treated with r olYrhcs hor ic ~ cid ~ -

methy l - 7 - hy d r oxy a nd 7-sub . 5- me thyl (1 'razolo ( 1 , 5 - 0 ) 

p yrimi dines o r e fo r 'lCd r c snectivoly . 

py' r'Jzo lo (l , 5- a ) r y ri mi , ines h 'w e also been s/nthc -

s i ze d fro m 3- cm i opy r 'J z o les o Th e r e3 ~ t ion of 3- a mino -

23 ,2~ 
p'/r ::;zo lc s 'fi l t h MeCOC, . ( I\lHA c)COMe , eC C i: ( i"~ ' p n)Cor1e , 

R3COC: : (R 2 ) COR 1
25

, ( GO)2C~C :-l2C H ( M.eO)226 :1nd R1 ( 1.1 )C: 

CHCOR~7 in "1 1cohol ic lilcd i 3 h as r r o vided ~'lr8L.'Jlo (l , 5- a ) 

py rimilhnes 26 ( R=fl , Rl=r~3= t l e , R2:: 11 AC) , ( R:::-I , R1=R3=t;e , 

R
2

=t l"ph ) , (R=h 3 1o , 'Cf\I , CeNt 2 ' N0 2 , t :H2 , R
1

=11, :- lkyl , 

2 3 
R :: . , CO",Et , OEt , R =fl l kyl , a min o , 0 I , Cl , ~l lkoxy ) , 

t:: 

(R::R
1

::R
2

=R
3

::H) ~ n (. =ph , R
1

::CF 3 , C2 F
2

, ~- FC6H~ , R2::H, 

3 
R =Me , Et , C'-: 3 ' ph) i~G Gnec tivo y . 
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Oif -oren t I:orke:rs h~ve synthcsizc(' 7 - ~liIinop/r"' zolo -

3 2 1 3 R = e ; R= R =Mc , R = ~ r , R =' ; 

R=H, 1 R = r , 2 3 =R =Me ; R=H, R1=C0 2E , R2=R3=M8 ~nd R=R 2= 

1 3 R =Me , R =C0 2Et f r om the r eo ct ion of 3- Jm inopy r ozoles 

wi t h (t<Je O) (EtO)CHCH( e )C N78 r1e (H J)CC I-l 2CN2;> C!1 3( MeCO) --
30 31 32 _ CHC N, r1c ( MeCO) -HCN qnd _tOC H: :::-_ C(C N)C0 2Et ~n ~ lco -

hol ic Hel res n e c tive 1y . I n t he 1~ tt e r case 4- me th ' 1-

( B - c yn n o - B- c ~ r bc t hoxv vinyl) - 3- gmi no nyr Dzole ~3S i s01D -

t ed as a n int e r me d i o t e prod uc t, but t he cyclizod p r od uct 

was Dl s o ob t ~ in ed . In 8 s i mil s r wa y the r eQc tion of 1 , 4-

d im e th y l - 3- a minopy r a zo l e 33 with ( eO) ( EtO)C HCH(Me )C N h ~ s 

given 1 , 3 , 6- tr i 8 th y l - 7- Dmino ny r ozolo (1 , 5- a ) ry r i mi dine . 

27 

213 7- Dm inof1YrF'l zolop Iri i di ncs 28 R=R ='1 , R =R =Me ; 

R=R 2=R3= - lk 11 , R1=b r omo , ~l ky ; R=R 2= I R1=R3=H ~ n d 
2 1 3 R= =H, R =R =ph hpvc be n 8180 n rep e r ed by the inte r a -

c ti on o f hy r Dzines with (E t O)( cO) CHCH( e )C ~· :; 4 

RCOC. lC N:;5 Me ( H ) CH2CI 3 3nd HCOC ph CN37 in ')c i di c 
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mo,l i r e s ne ctivcly . HO\tc vc r , in the "lt t e r c"'sc 4- nhen -

yl - 5 - ~minopy r "l zolc was ob t ~ incd ae n mi x u rc 

Th e tre 8tm en t of th e monoace t ylhy c r ~ z o n G s o f t he 

l , 3- 1 ic 'J r bonyl c omrou nr!s (NCC H2CONH NC( Me )C :2CO Me) with 

sod ium hy d r ox i de f o llowe · by s ub ~ cq u e nt ne utral i z a ti on 

o f th e r e~u lt i n g r G1cti n mixt ur e wi t h HCl o r AcOH 

yi e l ded 2- h!d r oxy - 5 , 7 - di~c thyl ry r nzo lo (1 , 5- 0 ) ry r imi ­

' in c ~8 Th e s ome comno un d wa s ob t 3ined whe n cya noGce tyl 

a llo wed t o r e~ ct i n ')lcnhol ic HCl o rcOH d f in n 11 ~I 

treot ing th e r es ul tin g mi x t ur e ~ith sod ium hy d rox i de . 

Pj r i do ( l , 2- e ) py r i mi d i n- 5- ium c om~o unds a re ~ 

cl oss o f o rg a ni c nitrQ ~e n con t ~ i ni ng h ct3 rocyc l c~ th ~ t 

ha v e bee n s ynth es iz ed so f~r f r om th e rc~ c tio n of 

2- a minop y r i d ines o r 2- ~m inopy r ii in e s Its wi t h th e su i -

t a bl e r e310 nts mostly in 8lco ho ic medi" . 

Th e r e1ction o f 2- ~m inopy ri d in it 11- kc t o :cc -
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~ 3q d R COC HC1 40 l' (f"Ir.('C:-120~ (0f ~C ) 2~ - ,:,;n 1. ' r esu~ t o ~ in t he 

of 2 _ ~ cyl nni ls of 2- amino ny ri d ine 9nd 1-( 3-
r 3 t' on 

) _2_em inOr yr i d i nium s olts r cs nec t ive l y . ~hen 
o_vin: 

cs 
int o rmac i o t es a r e fur t he r trea t ed wit h nci ds py r ~do 

( ,2- D) 
1 

pyrimi di n-5- i um co m:ou nd s 29 , R = ~ , R=M e , r r, 

,, 1 _ I 
C104 ,1 nd R= H , I, -ph , s UD - pheny'l , na:l h t y l, 

CI04 we r e fo r med res ne ctive ly . 

29 

ph , 

u t when 2- Dm i no~! ri d in e s wer e al l owed t o r e~ ct with 

'-: nd 

t rmed i Qt 8 p rn ,.:u c ts tie r e f o und . In s t ead 0y ri ,-io r y rimi­

inium re r chloro t es 30 R = r~2 =Me , R1=H a nd R=H , R1=R2=~ 1f"1G2 

rcsnec tively i!'iCrc; o~Jt2ined c 

R2 

.;-~ C) ........ / . ~~ r--. -10 .. I~ L lUI1 
~ .. ~ 

1 11 
R R 
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ho r c eti n c ~ 2- ~mi non! r idine n~rchlor tes wi h 

(_ O )2(,iWli 2C~:(OEt)2 ' ~'JGCOCIl2COMe , 1eCG,IIU1C) COI'C "'nd 

COCH( tJCOf1c in 8 1coho ic merl i .1 aff o r de ny i da (1 , 2 - ) 

~ 3 1 2 2 
pyrH1i ..lin - 5- 1 Uri! nO reh .0 r a t e s ~ R=2 =R =H ; R=R =t1e , 

r.l=I~ ; R=~ 1:: R2=t1o ~ n d R=R
2

=tvle , R l=E t r e SI"'GC t iv e l y . 

J 1 --
In the s~me med i 8 , whe n 2- o minopy r i Jinc hydrogen 

io"'icle W'lS .'llJoWGd to re~c t wi t h Me COCH2cm 'le7( 3 , 4- dimc ­

thy 1 fl Y r Ll n (1. 2 - Ll ) il Y rim i i n - 5 - i U m i 0 ( ' i ,i G W <) S 0 ~ t Din e • 

r nU i'1~JC: r of thi fJ z olo ( ~ , 2 - a ) py ri mi d in- I.',. - i um c om[1o -

unds h~ve been synt hes ize d f r om th o r e~c t ion f subs ti -

tut0d thiou rens o r 2- ~m inoth i Q zo l e s ~ i t h the n ro~e r rc -

9·nts in G ~ uit ~~lc so lve n t . · 

For cxam p lc tho r GDctio n of 2- o mino t hi " z ales wi t h 

tCOCH 2Cm1e 5 ;>nG ( : to ) 2C I C H 2CH(OEt) ~6 i n clcoholi c 

~ rchloric 1Cid r esulted in th e f o rm~ i o n o f thi 1Z0 0 

(3 , 2- J ) f1v r imi d in - l'l,- i um re rchl.o r a t es 32 , R=R
1

=H, R
2

=R = 

c "nd R
2

=R 3=:1, R=.I , R1=H, Me , p , R1=( CH2 ) t, r es e ctivel y . 
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(' l ' 

"n '. ik G th e ~ bf) v e , whe n 2- Flm ino thi :l z c., 1 c3 :J r e tr e~ t od 

~ 1 47 he · ct~ c 48 ~8 Ii th tleCOCi·,C'-!C , p 0 rl2 mi c J E tCOCH2COMe 0 r 

E tOCH
2

CnC H2COnc LfR in C l coh o 1 ic ["",2 rch 10 ric :::l C id th i 3 Z0 10 

1 
('3 , 2- 0) r")',' ri nliclin - 4-i um p e r e hlor . t o 33 R=H, R =Me ; R= h , 

1 ~ 1 
R = C ; R=Et J WL =Me 'J n el R= CH20 Et ! R = ~l e ") nd t he i r i s ome rs 

'Nere f o rmed r Gs n:::: ctiv e 1y . 

Thi .... z o l o (3 , 2 - 3 ) py rimi d in - 4-i um ch .o ri d cs 3~ 
_ 1 
-R =10 ; R=Mo , R1=H 3 n d R=R 1 =H h a v e Al so con syn-

hO"' izcd f r om th e f d h 1 2 ' re,ct:o n 0 4 , 5- i r Gny - - om lno 

1 zolC) , VrJ r ogon eli o rL ' e wi t h ~1 e COCH 2cmlG I 
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' CCCr.:I(;'ICl '1nd ( ::: t C)2CHC'1 2CH(O r:t ) 2 in ':llco hol ic ed i t r c -

49 
s ctiv cly . 

In ,l s i rn i l" r I"vo ,/ , when 2- am inot h i:"l z o 18 s 9 re :J ll owed 

o re , c t V'; i t h ,~c r c l e ins (HC Cl C R ~CR 1C l ) i n :l lcoho l ic HCIO /~o ' 

t h i ~ zol o ( 3 , 2 - 2. ) ryr i mi , in - 4 - iu m pe r c h oa r t es 35 whose 

subs tOt u c n t s i~ , R 1 , R3 0 iven : Me , Me , H, H ; Me , Me , 

r>h , -I ; ~1e , no , I"1.:J , Mo ; Me , Me , Me , H n nd RR
1

=( C' 2) L ' ph , 

H I,Of"! r e '- to ' 50 .'" O J "'1 1 n G U • 
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T,,(:) r ''' l.t ion ('1 s u '')stit ut ed thi o ure3 {t-1e CO CH
2

CMC
2

-

~ 1 . I - C' CO" . '-13 'd 
I CS U "K H3){ '·n t i .1 r " 2 I G ~n , , r p roouce i minium 

r mi C 
ns Dn in tc r me d iot8 . ~hen thi s in t 2 rm cd i~te i s 

f ur t he r hd'l t e c1 3 , 5 , 5 , 7 , 8 - nG nt Fl me thY l - 5 , 8- ::li h r !r o t h i O­

zo10 (3 , 2 - D) r'/ ri m i .~ in - L~- iu m b r o.l i de IDS o!J t J inc c!o 

pyrim i ~O ( 2 , l - b) enzothiozol - 5-i um c o mnou nds ho v e 

lJ oen synthesizo d from the re.Jctio n of 2- onlinobe nzo thi a z o -

Ie ~i th th e .Jr~ ra p ri.JtG c o mro un d s in 8 1co ho lic med i a . 

Fo r CX'1m- 1.8 t h G r U:lctio n o f 2 - Dminob e nz o t h i o z o l e '; Ii t h 

'"' 7 1',8 1'·8 
l"C(lCHC: 'e 1 ,' phCOC'-12COr1e , E t COC H2COM e ' 0 r E t CCH2COCH2 -

CO 1e ,8 in -Ilcoho lic Hr;104 af f o n ed Dy ri mi 'io (2 , l - b) 

1 
bcn zQt hioz01 - 5- ium ne rchlorn tes 36 R= MG , R = . ; R=ph , 

Rl: C ; R= : t, R1=M8 i R=Cr 20Et , R1=Me ; 8nc ~h 8 i, c o rre spo ­

n din g i s 0 me r s r G S • ,e c t i v G .. Y • 

1·0f)/~:)r ",/'R~lO~ 
~ ... -N ~ 

. + 

"' 

u t th o r o~ ~ t i o n o f 2- a mino ~c nzo thi~zoles w' t h 

( t )2C ICH 2CH(O[ t) 11,6 o r HCOCR!:' CR
1

C1 50 in 81c o ho ic 

r. 0 
g :W G r ~' r imi 'J o ( 2 , l - b ) ben z o t hi z o l - 5- ium pe r ch 0 -

'l t s _37 R = R 1 = R 3 -_1.1 , R 2 d R 2 H n r) 1 r A C '.. =H, r 18 , Mea n =, h= \ =., , 



:'. , t '0 r 8 ,- ; 'r; ct' 0 1 >' • 
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R~V· .. S fN1 ClO;; 

~---'~r:~k 
R: R' 

J 7 

Pc c e ntly Cl v ~ ri c ty o f h e t e r ocycl i c com ~ oun l's h '3 v e 

b~c n S ,tnthcsizs(j f r cn 2 - sutJsti tut e d , i '1 1kyl . - If,lino t hio -

3- ~m in o th i o~ cryl ~m i des with v 1 ri o us sub-

9titutio n p~t t Q r ns exhibi t r o lyfu nct i o n ~ l r G~ctio n bo -

h vio . 'l n c.J c o nse ~.; u cn t1 y C "1 n be u sed in t he s y nthe s i s o f 

v~ri ~ t y o f h c t 8 ro c y c~ic c G m nou n d ~ . J8s i des tho r on -

ct·· / 8 i t r> s t V" ic ··<t f o r til io '1 m i cJ es (t h'" t j. s el e c t r o -

hi ' i c r r 0 ;"l e r t i G S :"1 t t ~l C t h i 0 C iJ r bo n y Ie ·, r b n .'"1 t o m n d 

nuc l ..::n, hi1ic ~ t tho thi o c . . rb o n/ l sulfu r 1 nd ni t r o ge n 

~ toms) th e',' r os">c s s ~ n add it ionGl e 18c troph i l.ic Cl rbo n 

... nn It oSitio n 3 , 'mG furthe r nuclo o r hi ic pos itions 1t 

h c c n '111 i n ~' C "1 r :J 'l n . .., t om ( p 0 si t i o n 2 ) a nd a t the Q mi n 0 

i ro 1 en n t om c nile c ted tor 0 s it i l) n ~ ( s e c '" c hem 4 ) . 

Urth o r m,ro , it is " ()ssi:Jle th n t -: ctivc s it es m'l y be 

un,1 in tho s u ';s tituent s R nd Rl s wel '15 in t he 

ino s U ~st i tu ~ nts . Ou e to t hi s Gxce .-. t i o n '1 y ""0 1-

lJ C i on ..... 1 r e-::c tio n 'Je h o vio r , 3- om ino thi o c r y '1m i es 
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os~oss ~ wi de sy n th Gtic ro ten ti a l . 

, 
-c - N- C- 1 C 3-~J-C - S - '~ nd 8'1"-

5 In t h n in th e s ~I nth 8 sis 0 f he t 8 r oc y C ], (; S th e r c '" c t :1 n t 

ust rosse ss bo t h , c l cct r op h i lic a nd nucl eorh ili c n r o -

I rti cs . Th ere us u811y , ri se s t ho r r o b~ e m th ~ t tho 10-

ro~ hilic cnr~o n 8 t om o t ro s iti o n 3 c ompe t es f o r th e 

nuc co~ h'lic s itos in the r e~ ct~n t. He nce 3- ,m ino-

i o; c r YI Cl r.l i Jes c- re (I i ff icult t o an n y a s C- C' - s/ nt ho n . 

C oni / ho t ; r ocycli c sy nt hes i s so f ~ r is th e r c, :ti o n 

nf 

nZOY~ t h i o lium s o lt s 39 n nd m o r ~ h o lin e 1S th by r o-

juc ~2 . 
r o bnbly the p rima r y a tt Dc k o f th e qui ne 
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C5 .l r: cc ') t th e thioc n r bo ny l - S- o t om . he s u bse ue n t 

i s th 3 n f o rc e d by t h e nuc 0 0 h ilic ~t ' ~ c k ~ t 

to thi ' c r b rJ nyl - C< .l t l m r Dth c r th n ''I t "o,., itio n 3 . 

"0,°, I ! 

I 
O· 

Acc o r " i n1 t o t he ro ~ c tivity . 3 tt o rn ~ bo v e ( ~ ch eme 4) 

- n mi n0 t hi 0~ c ry l rm i d e s c ~ n n c t 69 N -C - ~ -sy nt hr n i f th e V 

,rc r c" c t od \~ i t h h if u nc ti o no e l e c tro ~ : l i.. e s t h'1 t -: t t 1 ck 

~ t " th e t h i 2~m i d c - S ~n d t he thi o"l mi rl s - - e t o ms . As 0 

the "l mi n G J r 0 u r 8 t r' 0 s it i o n 1 h J S t o b c ~ r 

l evH '"'ne I J t I' , 1 - ,,) :J m. Th e 3- :l fll in o thi O::l cryl :::m i ' ~ s 1'.0 

ro r: \~ 1' t h h 1 I h ' . t l' - :- .. o -:c t o nes Lj· l t o g iv e t G 'l m:t.no v 1ny 11 ... -

' 2~ 3 Th i s i s f o rm e d in th e H~ ntz s ch - l ik e s! n-

h s i s . 

C I S 

?N- C}:= I _ C - ~ 12 

~o 

+ R -~-C H 2H a l -5" R2 
o 

4 1 
A. ? 
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- rdo n ot\-l i o~o c ryL-~r1 i cie s h '"J v e r o r e l y bee n use d J'.:> 

C_C- N- s ynt ' en . I n t h e re , c ti ,n s Cl f c o mpo u nds 3 wi t h 

1.' c: lo r i r; c - n G 1 c t r ') :I h iIi c o t t I) c k :J C c u r s 2 t th e 

t i~~ mi dc ~ m i no l r o u n 8 n d t h e e n ~mi n e C - ~ t o m o t oo ~ itio n 

2 to :J iv e th io z Cl li d ino n c s ~4 ~4 

A r S c 0 
, .. 1 

RNH- C=C H- C- r';H /\ r + 
II " 

CI -C- C- Cl 

4 3 

-2H Cl 

I 

~ 

44 

F' yr i rl i n t }-o i o ne s 46 ( ;{ =p h , H" R1=H, E t ) o r ( P 1= (C :o I
2

) n ' 
£) 

= ~ ryl ) h ~ v c been sy nt h es iz ed d i r e c t l y s t ~ r t i ng f r o m 

- "m 1
0 

no t ho I 5 5 , 56 .. l. ().'1 c ry l -)m i ~J cs 4 5 :J S C 3- ~oJ - s y n tl o n . 
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3- ~m in o t h i o~c r / l ~m iJe co mpo un d s b e~ ri ng uns ubs t i -

ut~( Dr monosu~s tit u t cd a mi no g r n u r s o t bo t h pos i ti o n 1 

"nd 3 r::~n 'lc t ,':I S i" - C 7 - r'! s/ nth o n i n r eDc tio ns it h s ui t J -
J 

b c clcc t r or hilG s . F ") r e~'l m r' l e 3 - (1m i n o t ~~ i o'l c r y l r) m i d e ~ 

rc ets v'i t h ~d i l~ G ~Cc t '~J s 4 8 ( R=H , ~1 G ) C" s ~ C- bu:. l d i ng 

hoc k t .) 9 i v c n y r j.rn i ( i nth i o n e s 49 ? 7 

s 
t1e S Jl H 

o l\lk yl ""' X . 
+ R-C- NM 82 ----)~ II . 

I tV1~~/. K 
o Alky l 

. " 
-1 2iJ - C =C H- C- ~JH 2 

4 7 

4 8 4 

Th o J P Dl ic ~t i o n o f 3- ~ mi n o thioJ cryl 'lm i dc s Is t em s 
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i 

n1 " 

ncti n nn i Q l e c tro~ hil ic C- -C 3 bUil d in g ~ l c ck s is 

Jss i~le if th e i) :l s ic s kel e t o n i s e ; t cm1c by '"'n 

iti n ~ l cloct r crh i l i c C- o t o m. Th is CJ n bc f o und i n 

(3_ ~'''li n n t h i O'l Cryl ) fo r m::'m idincs 50 I", hic h n r c :" tt "l c hcd ':J V 

(,riC:: r y ,mi nes ( R
2

= : 1 ' l kyl , "l ryl) o r hy:l r '1 zin Cs R 2 = ~"·'r~ 1 

t "os itio n 3 't n (~ ~ t th e 'Jmi d in c C- 3 t o m. py ri m' d in-­

hif)ncS 5158 , 59 ", r e fo rm ed by thp. e limin o t i c. n of t he 

rmi n'l 'Im ine IJ r o u r s • If R r e p r ese nt s :J cy "l no .J r o ur 

cit he r p y rim i r' i n t h i o n e s 5 1 (R = C !) o r o IJ e n c h J i n d i s u b-

R=!\ryl , C 1 

R 

52 

51 

'Hi tut i on ;- r o rluc t s 5 2 m<.. y b e f o rm ed de[)e n ' i ng o n the 

s t r ue t lJ re o f t h 8 " 'il inc I R 2 H , ' 2 ' 

3- .... n i nn t hioncry l o 'y'1 ur e t 'h2 ne s 53 (R
4

=O- J lkyl , 

::-'lkyJ. , R2 __ w! . , b ) h R=a c y l , c y.~ n o , e t ho xy c ..... r , () nyl t 'I t 

lre-. y 
S " I ' E' ml' no ,'ro ur: R2~ " 1 [) , !lC i :.J , e p rl mDr y " ) I' 

u ,., r lr) i nt r Qmo l e cul Qr c y c l iz [1 tio n t o g iv e ,1' n t l i o -

, 60 3 '. • In t h c S 8 C 'l S es t h c r C :1 C t D n t s 5 ~ c t "1 S 

' -c - ':C S/nt ho n . 
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2 • • 11 II L1 
R NH - C=C- C- NH - C- R ' 

53 

' Int h r on il o thio'lm i':ies 55 [lo ss es s .::I n ~dd i ti. o n 8 1 t h i o -

c"' r bonvl - C- o t l'm ., tt :' c hed t o th e a mi no group Dt po s it i o n 

f t he thin~c rylJ m i d ss sk e l e t Gn . These co mpo un ds · c t 

DS C'c ~J - C-S s"n th 0 il i: they r el e t wi th HCl . The ben z o -
'" ' 

t hi.., z i n t : ~ i () n 0 56 i sf'") r ~l e d b y the i n t r; m (' 1 e c uI [l r 3 tt ::1 C !~ 

of the tl1i o ureo -S- ::.: L ' ln o t the t h i 0i1I',"li d e - C- c t o m.
61 

HCL 
? 



- 26 -

Th e cycl i C 3- olil i d ino th i o8c ryl Clffi i de s 57 c n be used 

n s C 3 - - C - j s y n t h 0 n i f th e i r t e n ,l i n ::1 1 r:l mi d i n - tv _ ;) t o m 

bc -, r s I:- 'l t oms . 2 n h 8:] t i ng , thi s ('l nlino o r ('l u ll t t: c ks 

o h i o c o r bo n y l C- 8 t om g iving ri s e t o t ~ e f o rm~ t io n o f 

1.- minOl1y rimi d i nes 58~2 It is no tewo rthy th Dt H
t

'3 is 

olim in -; t eri ')nd no t the i- am ino gro up. 

~2 

S7 

In th e prese n t wo rk by mn king us e o f t he me rC 3 t o 

, lt s 3 ~nd o t he r reJoe n t s , v a ri o us r eac tio n we r e d0 ne 

o effe ct t he s,/ntrlcs ts o f t h e f o ll_o wing o re n ch 'J in . nd 

Ot c ro c y c ic c om pou n d s: 

--.~~~~~~~ ,_~~~~~~~m~o~r~p~h~_l_i_rl_e_s - by r c , c t i o n 

i t h 2 - 8 mi nopy ri d in e . 

2. 3- ( L: _ ~' 
~c thYl - 2 - thi D zo l Y..1 .:1 m in o ) thi O"1 cryl mo r r ho . i \ ~ es -

by r e1, t i o n with 4 - me thyl - 2- a mino t hi o z o l e . 

l nm ino ) thioa c ryl m o r n h o l i d ~. - by 
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r C1 c t i 'J n with 2 - :JI'l ino be nz o th i iJ z CJ l e . 

r eac ti o n wi t h 5-( 4-

ch o r opheny l )- 3- am ino p y r ~ zo 1e . 

5. r r i c1o (1 , 2- a ) Qyr i mi d in-5-iu m c o mro un c! s - by c / c 1 i ­

Z.:l t i o n r f"!:(' tj.o n o f 1 . 

6 . Thi 2z o 1o 3 , 2_- a1 0y r i mi ch n-4_i um c o mno un :J s - by c ycli­

zc tio n r e~ ctio n of 2 . 

7 . c om po un d s - by c yc l i-
~~~~~~--~--~~--~-----------~~~ 

z~ tio n r e~ ction o f 3 . 

The rcs ul ts ob t 8 ined :J r e d i s cu s s e d in t he f o llo wi ng 

sec t io n . T:,O subsec tion s t a rts wi t h wha t is known , b ut 

ho co m ~o un d s A n ~ th i s i s in turn f o ll owed by wh1 t we 

1ve do no . The schemas a cc om pa ning t h e se d i scussio ns 

S u~m' rize tho synthe ti c QP ~ ro - ch es o f t he c o mp.:l unrl s 

u J e r e ) n s i (I c r :H j,o n • I 1 e 1 t i n 9 r 0 i n t s , y i e ~ s , e 1 e men t -:; 1 

~n'lyses 3n~ sroct r o Gcor i c da t a a r e a l s i ncl ude d in th e 

f 0 1 .) \" i n 9 se ct io n . I n:3 '.:k i t i o n t o t h i s '30 m e s el e c t ed 

s""c tr a .':1r e [lI'"'IcncJ ed t o t r.e th es i s . 

• 
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1:0 0 L r ::; /',r"D [j I ~CU ,s I ON 

1. 5 Y nth C GiS 0 f r: t :" r t in 9 M':> t C ri a 1 s 

The pro c c~u r 8 t ow0 r ds t h e s y n th es i s o f the 

mc rc no t O s a lts ~ ~3S odor t ed fr om e~rl i e r r e -

3 , 5 , 8 na rts . Th e s tructu r es , me l t ing no ints nd 

Vi r, lds ::; f 2 u sed i n thi s r e3 se 8 rch a r e given i n 

T1ble :1. : 3- i1crc :Jr:; t o - 2- pro pe nimini um pc r c :l l o r o t es ~ 

3~, 5, 6 
(R =ph j R =r -t C1 1yl j R =p - e n l. sy l; R =p- c :' l o r on he nyl; 

R~N= ci j.inG thyl ,,:11 inC' ; r' :R ~ = il10 n , ho 1 i no 'lnd HX= HCIO .(J 

C d 3 t r uc tu re o + 
M. p . C Yi e l d% 

7 
[ , J ", " ;:;, 

3D 1 I" 2 
r: 2~! - CH :::C - C- !\!R 2 " HX It'';0-1 4 1 77 

j1 

R 's 
3b 1 I \I 2 

r:2r-J - C~!= C - C - f\Hx 2 . HX 1 38- 139 " 3 

5 R S 
3c 1 I" 2 

70 F' - f\' C I ~ r C f,l r) HX 1 56-1 57 '2 1- , =",, - - '~ I 2 " 

r,)6 r , ..;) 

3d 1 I" ? 
R 2 r,] - CI- =C - C- r',Ji-~ 2. HX 17 2- 173 7 

+ 

Cc ry J t a llized f r o m a c e tic a ci d . 



2 . 

- 29 -

Th e re ~re t \": ) 9 i tes f o r nuc . 80 ·hi l. i c tt 'l ck t 

r sit i o ns '1 nd 3 of t h e thiooc ryl " m i ~J8 s ~. 3u t i n 

r enctions ~ it h 9im ~ le nucl eophi . s o ne usu ~ l ly 

fin's the subs titutio n o f t he 3- mi ne g r .) up o nly . 

v . ri c ty Gf o re n ch~ in c o mpo un ds hDve b e n sy n t hes i -

z ed by ths nct io n o f d i ffer e n t t ypes o f nucl co ph il es 

h . ). d 5- 7 I ' h o n 3- :1mino t , l. o:Jcr' <liT1 1 e s .. t 1S ~<) rt me ntio ning 

th ~ t in 2 11 o f th e se re ~ o rt s t he 3- ~ m ino WJ S s ub-

s tit u t crl in rl~c e o f th e l - am in g r o up . 

In the p rcs r3n t INo rk , the r 8 t'Jctio ns () f 2- omi no -

,y ri Jin e s wi t h ~- m e rcQrto - 2- r rancn i m inium pe rch 0 -

r , t ..,s 2 1:::; ( j- osu ltecJ i.n t he s ubs ti t utio n of the 3-

~m ino q r o up . Th e mos t nr obab le mechqn i s m l e,d ing t o 

tho f G rm ~ ti o n o f these c o mp o un d s is s hown by equ · -

tion 1 

2 
2 

The s/nthesis o f 14 W.<J S 'l chi J VC j by v ., r y ing 

tl C SU') ·' t ituen t 8 t r ' si t i o n 2 o f the t h i o uc r y l-

nli j . The r cocticns \r;l r e sm oo t h nd yiel ds w,! r e 

1t'. 



i . The s tr uctu r es l) f c om po un("]s 1/.8-£ , me tin . r j.nt s 

d yi lds 'I r e .J iven ir t a bl. e 2 I e low . The l i e l s f 

esc c0mp o un,is inc re '"' !ed '''Jhen t h 8 r e , c tio ns ~e r c 

.., 1 we d t o p roc e e::l fo r 

2: 3_( 2 - pyri dy l'l ;>l ino ) t h i oo cryl rnc r pho li .:! es 
~--

C ~j truct u re M ° C+ ·r· Yi o l d1~ 

0Js 
1)1 r-'6 

,0 0"r-r JH- Cl-i=C-C-~ 1 /" 9 • 5 66 
\. ;1 -.I 
. -.../ N f'H 
"-../ "-' " I -' 

@ ,..., .'"' 
.. ~ 

I Ii ;--\ 
1 ,~ nNH- CHc:C-,:::-rv 15(" 6 

. ./N ONlQ 
~ \ 

@,~ 
\ lL n 

:c Ql-NH~CH=.c-l..,-~j 10 5- 107 69 . 1 

.j!\! 
CI. 

\ 

r ~ :d H-CW J-O - 50 135-1.~7 
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h ~cd th e str :" tch i ng f r ec; uenci c s o f the ( N- : i ) , (C- ) , 

(C - tl ) , (C==s) 'O n d ( C- O) g r o ups f r O!o1 ( 3 300 - 33 50) , (16 /~0 -

6r"0) , (1295- 130 0) , (1 220-12,11 5) a n d ( 110 0 - 1120) - 1 c m 

res pc c t i vel '/ • In ad d it io n b o n d s b ~ t ween 80 5 n nd 82 - 1 c m 

th~ t shnw the J ub s t it u ti o n pa tt e rn in 3 r m1 tic compu u nds 

(r - SU 5 itu ted a r orn:; t ic) we re also obse rved in the I R 

srcctrn o f c o mr'ou nds l L: b - rl 

Tile s t r uctu r es {j f t he thi o::> cryl gm i d e5 (1 ~ - d ) we r e 

1 t ' l' h I b 11..' • I~"" ,. Th 1t , ~ R ' 1-50 r;s ., ) , ~ s , 31.' y ,: - 1' 1 I!', nnJ ..'. Y S 1 S . G r1 - 1,Ii'h r 2 ':1U t s 

"' r f') iv c n in Tc.l 'Jl e 3 b e low . Th e s i ~ n Zll s o f the me th y l e ne 

ble 3 · 1:_. "I"n . 1- , :1'. 

Chem ic Dl sh i f t s ( C ) in n m , 

2- ry r i d yl 

tiC'J OCI!2 C 3- r! f\i - 1,,1 ph CH
3 

C3- H C 1- H C I' '2 5- ' ! 
. .. _- -~ 

L .. 

j) 3 . 9 6 . /I Il ~ 7 . 1 - 7 . L1 7 . 8 8 . 25 7 . 6 " .. . .. , --' 

:b -: 
" . 83 6 • [L:J ~ . 3 8 7 . 15 2 . 3 2 7 . 7 3 0 . 18 7. 6 8 

I.., r. -, .) . 7 5 b . 7 S ,~~ , 25 7.1-7 . L!· 7 . 7 8 . 1 . 5 ---
r t"ns :I t C2 (C

6
) 8 nd C

3
( C

5
) o f mo r r h l ino [) I, o .-, rcd 'O, 

i p l , t --I U I2 t ') mo some r ic i nt e r a ct 'o n of t h G t hio CJ r 

C
6

- H 

8 . 7 

8 . 6 

8 . 7 
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. 63 6 <1 
yl t1 th fl 1m i JG rll. trCJl e n . ' In "~1 , the methinc p r o -

n> nf the su~s titu c nts ~ t nos iti0 ns 2 a nJ 3 af the 

iC'1c r y l ::lm i lie s (lL',El - G) a bs o r p in th e s')me r eg i o n . Th ese 

ff;cts c"uGcd o v c rloppin~ o f s ign 3 1s in t h is r e g i on , nd 

c nqo~ u e ntly th e singols th 8 t co rr csp nd t o the m c t ~ in e 

r t} ns of th ese su~s titu e nt s 0 1 30 a pr-e8 r od os mu ti -

t in th e !'W1P sr c ctro of th ese se r i es (1 f c om'1 o un ds . 

I nee it i o n the C 7. - ~ (onnm in e ) s i gn a l wo s o b 3e rv ed o t 
oJ 

r'lm :]s rnultt :J l e t n the r 'J ~ ~ R sre ctro . .r,1 t ho ugh the 

... r cnchemi s try 
r the s e c o mpo un d s is no t s t udied , s OT 

c m '1 riso n o~ the , .~ ( r·JH ) v'J l ue ( 4 .38 pr m) o f 148- d wi t h -- -
ro ) r ted ~ P.JH ) v "l luos (12 . 62 rp m) o f ,- e l 'J t cd c om ou nd s 6ti 

Inr'ic'"1tes t:18 n '-, ;ol:co or hyd r o gen bo nJ in g in t hese t h i o -

1C rvl rl Mi dc:> :,nd s UJ'18S t S t h o t th e se CC, m!10 unJs mi qht 

cxis in t he E.::.. c '.' nf i gu r o ti on . Th e r esul ts o ~ t "l i ne 

r .... th o 11, r: 'l'''' d . t ' t h tl t Jm ", - ,.! '., s t u Y Ii·j e r e J.n og r eem en vn 1e s r uc -

ures n r orr sod ( see TJ'; le 3) . 

Th e' 13C_ ~:~'1:-~ che iil ic " l s hi f t s of the c Dmpo unds ~ 1 3o 

un (' rt ed the structu t- es su gg es t e d . The 13c_r,':.l f; chemic "' l 

hifts o f cOml)0 Un d s (1 t;o-d ) we r e '] ~3s i 9ned by c u-rre l :ltio n 

t 1 tr u ctur~ l ly s i mil a r c o mr ou nd s ( see bolo~} .• 

S9 61 
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The chemic~~ 1hifts o f th e 2 - r ; ri dj l cm ino ~ nd mo r -

h 1 in i t l 

c 3c _ r" ~'1r s::c;.l ic r·l 3h if t s o f c o m ·o un r:s 59 nnd 60 r e -

65 L-. cctive ly . o r tho c ~ r lJ o n a t o ms C2 ~ n d C3 of th e 

t iC'''Ic r y l ''lI '1i )88 thE! co rr 8spn nd ing v :Jl uc8 Vie r e ; 1. .o t ed by 

c)n91da r ing the che mic 1 l shi f ts o f c ompo un d s ( 6 1) nOSSG -

sin ') n c n ; rnine 'l r o u ~ in t he ir 13 st ru c t u r os • Th e r cm o -

nrom"ltic 'l r o ur ~ t " os itio n 2 o f t h e t hiOElcryl -:; mi d e s by 

consirle r ino :",8 El k inten s ity 'J nd subs tit uent incr CmG nt Dl 

') r C'let",rs fo r t his ;:'"1 ft icul o r sy s t em . The 13C_ Nfl , 

c hen i C (" 1 s h i f t S n f c r .... m r:. 0 u n d s 1 i; a - £ 0 r G 9 i \j C n i n L b 1 e 4 

below . In the 13C_ M.i ~.: sn8 ct r D the c 8 rbo n Dt o rdS C2 'In 

C6 ' C3 .... nc! C
5 

Llf th 8 ~ r Omc.) ti c g r ·J Ur :'\ t pC'Sitin n 2 o f t il e 

tl.io cryl1mi rl es 85 \t.i e ll as C
3 

3 n d C
5 

o f mo rf1ho l. ino were 

hu I tc ~)G i !8n tic Dl . On th e o ther h:l nd th e c rbo n 

t ns C? 2nd C
6 

,") f me rr,ho ,_ ino we; re f o un 0. t o e m30 ne -

lC" ly no n- ,J(,u iv ,,:,le nt (Iue t o th e 3ni Go tro;) i c e f fe c t s o f 

c thioc'lr :Jl: n'y'l 'j r OUr (see T3ble 4 ) . The nu m. Gring o f 

he c"Irbon ::1 t o:ns in t hese c o m .o un ns i s s h o~'!n in Fi gur e 

1 ~elow . 
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T bil e 4 : 13C_ NMR Che mic a l hi ft s . o f Compoun Ei. 1L' _.i ( .6x t . r e f . 

DMSO, [ /ppm) 

Ch em ic a l s hift s; ( 0 ) in ppm 

I 

i 
I 

Mo r pholino 2.- p yridyl I Ph 

• 
I I 

I 1 C2 C2 C3 lC2 
C6 C3/C5 C3 c· C5 C6 ~ 

C1 C2/C6 C3/C5 C4 He QI 'I-

r I 

~5 116 . 8 131. 4 48. 4 51 . 1 65. 8 115305 11 0. 2 137. 7 115 . 6 147. 6 ! 121. 1 124. 1 128. 6 125. 5 

I 
I 

. 6 11 6. 8 134 48. 2 50. 9 65 . 7 i 153. 5 11'. 2 137 . 7 11 5. 7 147 . 6 120. 2 124 . 1 12903 134 . 7 21.6 
I o · 

I 
. 1 1 6 130. 1 r8• 2 51 . 9 66 . 4 153. 1 109. 6 137 . 8 11 5.1 148 . 1 i 11 7. 8 125. 9 114 . 4 158. 2 5 

. 1 116 130 l8 ~ 4 
I 

51 . 2 65 . 8 153. 5 11 0·. 5 138 11 5. 6 147. 7 121 . 4 125 . 9 128 . 7 136 . 8 
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E emcnt"l l "nr~l yeGs f o r com o un d s 14 a .nd ~ h s 

boen d no ':!n; the re sul ts o~ t 'l in e 

n r~cmn nt '.r i th the c o lcul 'J t ed v .. l ues ( soc T'l' e 5 

T h~ struc t ur e3 ~ f c o mpo un ds 14 b ~ nd 14c were -- -
fu r ther c c.nfi r ma "l by m'lS S s r' ect r Dl :ln3 lys i s . Tle mC] s s 

5 cc tr " ,"' v c the nll)) ·~ c u l A r i o n ree ks O'lnd sho ed 

fr" !Jmen t ions th t com~"') ly with the st r 'l ctures pro -

nscrl ( sec d~tn unde r e x pe riment a l pe r t). 

~') 5: r-.llilcnt<OJl I\n a lys e s f e ;- Com :'oun cl s l /ra nd 1/,c 

Crd 

141'1 

i.c 

3 . 

Fo r mula Cc: H% N?6 S!~ ( £11 . In /0 

C 1f~:'ll~i'~ 30S Cnl c . 66 ·~.4 3 5 . 00 12 . 9 1 9 . 05 

( 325 ) Fu u n cl 66 . 07 6 . 1D 1 3 . 01 10 . 0 7 

C1,)'12 1 f~3r.2S C"11 c . 64 . 2 5 . ~ 0 11. G<::' 0 . 02 

( 3!J5) Fn u n d 65 . 08 6 . 2G 12 . 20 'J . 20 

.§y_nthcsis o f 3- i l: - mc t hyl - 2- t hi F.l z oly l .-,m ino \ t h i o ­

c r ' 1 m 0 r " h 0 U. l e s 1 5 

Theso c "mpou n .s we r e o')t :J in c ')y t h o r a .. t · n 

o f 1,- mc th / 1 - 2 _ '1mi lo thL z o 8 wit h 3- ma r c ' r t o - 2 -

ro 'e n i in ium ~c rc h o r r t e s ~ c cor j i n~ t . e ~ u , ti n 

(2 ) . he s'Ynthe~is (I f the se c o. n unrls f r 
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R :: irn:Jthyl':ln1inO ; R=p h , p- t o '/ 1 , fJ _ r " i sy o r r - c' ;. _ 
2 

1 ')'3 ~chic ved u nde r ') . s i c c o n li t ions . r r hcny \. . 

(2) 

"tH uti0 n of t!hl 3- '1 .. i nn ,] r ouf} ( see sq . 2 a /)o v a ) . Th e 

r duct s wo r e i s ~~ l '1tr-;cl 8 S yellow sn li (i s . T f)(1 / i el s 

v , r/ fr~m 50 t ~ 7 G. 5% and in crG~~Gd when the r c~ c tio n s 

w-ro Jl 1..o\'le d to rrOCGGd fo r l o ng e r r.)or:i.o;is of ti me . 

T .e st r uctures 0 ~ the co mpo ~ n ( s , me lt i ng ,1 .. ts "nd 

I 'c ntific'ltio n (J f t hese co mr c un r v 'I/-;S :),.,:,: u n 

"~l""n t ~ I l''- n Os ~n~ ~rcc tros cor i c a na YS 1 S e -o r compou . 

51 - " , the IR s l"") c trD 0· VG th e st r otci.inCl f r o~ue n ­

r.ies of the fun c ti 'J n-. l r! r OUrS a s fo l. l o s: I- I ( 3130-

3 • ) 
I C= r,l ( :1. 6 30- 164 ) , C- N( 1 280) , C=C ( 1220 - 1225 ) "nrl 

r. t h r r " b n : s .') e t '.'tI C e n 8 1 .. ur, G 0. 0 e , 

n 120 cm - 1 .j!1i 1 :l r c ch ;, r ~c t e ri s t ic o f r - Su')') ti -

u "d ~ rn m Clt ic c o ml'.o un :ls V'lo r e a l so o ',s(?r v cu in the I R 
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., c,: : J _( " _ ln . .: th'l1 - 2 - thi'zol yl ~lTI iil )t h: ) - r. r ~/l n \..r n h () -

1 . Ie', ( 15 a- d ) 

- .. - .. 

c 
~1 0 ... + " . r . L ' i e (CII 

/.I 

--- _ .. 

17 4-17(, 60 

1 ~;O - 19 2 

1 30- 182 

::'15 - 217 76 . 5 
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1'1 "t1" 3;-h" 1- 1' ,I. 
c t r -' (, f c c' m- o un .. i s 15a - 1 T ' v O t he 

" I . 

T ] e 7 : -- -

( ,- t r - f. D'l~ 0 '. x . f.J! 0 I ... .J I I t / pm ) 

-'"' --.... ------ ~ 

Ch em i c a l s hi fts ( fJ) i n r. pm 

I--- - -t-- . --~ 

3 . 5 3 . 7 ~ 7 . ? 5 4 . 2 5 7 . 25 6 . 35 2 . 15 

. 5 . • 8C' 7 . 2 L! . 30 7 . 2 2 . 25 6,l,3 2 . 15 

6 . 5 2 . 25 

7 . 31 

3 . ::> 6 . 1~O 2 . 15 

s 10~ t ione:1 i n 8U ') so c t i u n 2 , t he s i g n l l =3 c,f t ho mJthyLne 

p r t () n s () f '1. 0 r 0 h el i no C1 r e '" rE; d 0 s rn u 1 t i .., 1 a t ,-! L! c t (J t he 

'1!ric in te l }ct io n6 4 
0 t he th i o c n r' (l ny l t o the 

r i 'e 0 nl t r 0Gc n a t om . Th e s i g na ls o f h e mc t hi ne ~ r o t o n s 

h r Om, t ic Sub l ti t ue n t Dt r osi t i c n 2 f t he t h i o -

15 mu ' t i r l o t ~ u c t o t ~o 

i!>t r )l'C r r 6 , enac t s e,i' t Ie t h i o C<-lrb o ny l r o u r . n t he 

t !: f;; j i 9 no 1 (I f t he me t i n (3 r r ot OJ n 0 f 2- t h i -

p • '"' r 0: ,i 'i', si n C) 1 c t i n t h a ~1 "1 r' '" fur; t r '" 0 f t he 5 0 
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6 ( NH) v ~ L!C" ( /' . 2 

.1 ) 'f ( 1. 1:;-'. , J) i ith r (~po rt ed V3 '.U'")S ( j . G2 rrm ) C';' 

., i.n'. in these Ct' ml'Jol)nd c , 'I nd s U:Yl ec:; t s tl t thes8 

, . I. t c';,... ·~ ., n 
C III r 'U n .-; : 1.. ; 1 : .. ; " ... '" L .c J the E-c o nfi g uro t ion . 

The 13C_ NMR c h~m i c ~ l sh ift s of the c o m' ou n s were 

II ,5 i 'J n e rI bye 0 - rt- 81 2 t i (J n wit h jk t r u c t u r rl l. y S i mi L r 

compo un r1s ( see below) e I 
, 

L1 
~ 

\ 
F r the c 'l r ~o n o t oms o f : mo rnh o 1ino ) nd 2=t h i azo -. 

y' l "lo ino the c orroB,'C' n ,hng v o lu es wer e Dll o t e d by c o-

~ris('n \fl it :) th e c;em ic Dl s hif t s o f c omro un .... i s 60 a nd 

62 r CJSl)c ctive ly . Th e 13C _ ~!MR chemic::! l sh i f t s o f C
1 

'l nd 

C2 ''If tho thi c-:lc r "y'L:',1 :L C'c s we r e assig ne d' y co- rrelo tL) n 

it' , th r:l c ,r: mic ~ l :3:'l i fts of c omp o un , i 61 . The r e moini n 

gli'"l " wer e ss signerl t o th e corba n Gt oms o f t he Ci ro -

, tic 1 r o ur ~ t po s itio n 2 of t he t h'o3c r yl om i des 

t " in int ') e cc n un t [:,o'lk int EJ ns i ty ~ n d subs ti tu cn t i n-

": r Men t :1 ' G h i f tC 0 r t hi S 0 ,- t i c u 1 8 r s \j t ern . The c he m i -

c 1 sl'-. ifts nf c ~ ,J C f th . ....2 onu C
6 

as we ll ,")S C3 ~Jnu 5 0 e ,. 

m'"ltic g r o up W~,8 foun 
3 
c- 1R snect r 'l e)): c(,lm" C'u n 

t o be i dent i c .; , in t, c 

1 ::: • Th e m ,..,0 o r ic in-

"'c t· 1~n 0 f th o thi o c~r~n nv l t o th e 8m i e nit r o g n ~~" 

t . 
1n t h'Jsc so ri "8 ' f c ompo 'J n :: ls -;8., r s uIt th e 



c 
\ ,.c t c ic 1 '31.l. 1 " 
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o r h l i n "" r o ,F"·une: to b e ma gn 2 tic a ll/ no - 8ljui \j J ~ cn t . 

, '-t ~c ,,!u...: 
l' m l )1; 

UP t h, t f o rc es Oro 

tn the s t :: r ic e ffect o f th e ph e nyl 

t he C(S) - f\lR~ mo iety ( NF-) ~ = m o r rh0 1ino) 
t; t wts t cd ( r om the c o mm o n r l ~ n c , where th e w ~o 

3nm ~ r i c in tG r ~ c t i r n is no w ~ i m it 8 d t o t na Qm i ~ c 8i c . 

Tho 13C_NMR r ~ sll'!. t s "'l r e J iv en in T.:l )1 0 8 e t)~ . TIle 

num1 r ing oj- tho c ',l r'J cn .~ t o ms in t hes c m,' c unds i s 

i:lcm:. n t n l "'n'll'fDCS f a r c o mp o un , s 15b .::ln ~ 15 h "'5 
~ -

bo n ('o no ~ n .' t h", r e;3ul. t s ob t Cl in c d we r e in s 'l ti s f l.l -

C t ry '1 -; r ,J c me n t ", it h t he e [l, e u l:J t 8 d V ") 1, U Cl S • ( -' C 8 T'J 1. C 

lc ~ i (I e t !, G sc , t h, s t r LJ c t u r-EJ S r, f e fIl pn u n d s 15 ~, 

Sc Ii~rc f urt h2 r co nfi r me d y ma.s e:; sr> 8e tr ') 1 nnl1 -

y· 1 .... . 
m~3s !", \J ctr :; (J~ ve t he mo lee 11 " r i n c,:, ks 

f r ' 9 m 0 n tiC' n s t h -3 te am r' 1. y vi t I ; th o s t r ue ­

'-' I"' r n r'0s:.-! (B ,0 :..:::.ItCl un d e r e xpe riment 1 p~ rt) .' 0 



13 - NMH Chemic 1 hi f t s of Compoun s 5a- ( E t f x • r e • 0 , / pm) 

Chemi cal shift s ( ~ ) in ppm 

2- t hi az:olyl i Ho r pholi no I Ph 

! 
C1 C2 C ~ C2 C4 C

5 
He I C2 C6 C

3 
C5 

C1 C2/C 6 C
3
/ C

5 
C4 Me 

:J 
; 

h94. 6 117 .. 2 132. 6 h62. 8 147 . 4 1"3. 8 17. 08 48. 1 51. 8 65 04 ' 6 121. 6 124. 4 128. 4 125 . 9 
I 
I 

1'9408 11 801 133. 8 ~ 6 2 . 7 147. 7 1"3. 6 17. 18 48. 1 5'. 9 65. 5 65. 9 121. 5 124 . 2 129 . 3 132 . 2 20. 6 

: 

1162 . 8 17. 18 148. 1 \194 . 8 11 8 .. 1 129 03 147. 6 113. 4 51. 9 65 . 5 65 . 9 121 126. 3 114 . 2 157 . 8 

I 
I 
I , 

11 94. 5 117. 1 130. 6 \162. 9 148. 1 114. 4 17. 51 48. 5 51 . 4 65 . 7 66 . 3 122 . 1 126 . 3 128. 9 136 . 1 

I , 
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I l' h ' ("' " "' 15 D - d t;t'1 "'I J.'3 ,\.J;:) ~-~_ 

T ile 9: f:l c;e nt"l .'\n .,lv ses fo r C om :-'o u n '_~ s 1 band 1 5d 

----.-. . -- .. .. 

Fu r mul D C96 . ~' N% S 'I Cl io t " / .) C d 
( n . '. ) 

... .......... --_ .... 

5 ClOli21N 30S 2 Co le . 6 0 . 1 3 5 . 89 11 . 6fJ 17 . 8 3 

( 350 ) Fn und 59 ., 83 6 . 11 12 . 0 /· 10 . 2 1 
, 

10,'J2OS 2Cl C 'J]. C • 5 3 . 7 tJ. 4 . 77 l i e 6 16 . 0 9 .33 
17' Sd 

( 3 I) ) Fou n 
. 

5 3 . 31) 11, . 88 11 • :i.']' 17'< 9 . 02 

Those c cm poun :-;·?' ':"!!e r e sy n th es ized ') y t he re '1 c tio n of 

chl') r -.tcs (3) un :·1 cr ~Y1s ic c o nd it i o ns ( e q . 3) . The s/ n-

tl i>c;i s ');: t :1 G30 comll'o unr's was iJ c h i c v e : I y v ('! r ,Ii nO hc 
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. _.' ' Ij ' t C..J ; n t "~:"l 
h r ' .., ( t 1 ,n!-j I ;. " l, .. , , ' . \.. -. ., . ~u l-:> ; tit ut i . n f t h 

c 

0 1 i , . T~ C st ructur es c f t he c ~ m ro un ~ s , m31. t i ng no i nt s 

nn'i yiel c: G o r e j iv (J Il i n To bI e 10 lJ e l r t~l ~ T 

v ry <= r ":1 5/r to 71~~ -"' nd inc r ease d uno n p r o .o ng8 d h :::=-, t in • 

'IJle 10 : 3- (2_ 'J8nz t h i ~ z o ly l - , rn i n o ) t h i o(~ cryl u0 r 'J h ~ l i J es 

C d 

6c 

16D- .J 

" ~truc ture 

Cl 
I 

101 
" ' ( ;1 i\ 

I/~ I -1\!H -CH.::.C-{-~ N ( ) 

o 
M. p . C 

14 3- Vr 5 ( E t ( H) 

Yi e l .. ! % 

7 1 

56 

~ - \ __ 1 20 4 - 20 5(CH
3

CN) 5 

---~~/~. ---.---------~-------------------------------
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, rc t rr ,. C '''' l)' C "1rl'S n \.J .... J .. J ~.J nlG t h o c's o Th e I R S,-,c c t r . sho' I ~ d 

rctc~1inn ;r~riuc n (':i e s o f t h G f u n c tton'11 g r o uf) s 's 

foll. 1'.'5 : r! - ::( :~150-3270 ) ; C=N( 16 25- .... 6 60) ; C- N( 1260 - 1280) 

~ ,,:> - 1 
C=S(121O - 1230 ) -: n(,; C- O( 1 10C' - 1 1 cO c m " I n 8("~ i ' i o n 

- 1 
'..,n~s bo t "lcen 801 ,'l nc! 820 c m whi ch :"1 r ') ch ' r '] c t · r i s t ic 

f p_SU'Js t itut l3 d1 r . .:- rn r .l t i c c o mpo un d s wc; r e a s o o~G<J rv e 

S'1f'! ctr8 we r e c ' i1lfJ,ntib l e wi t h th e s t r c tu re s p r o \'o s ed 

( 5 C C un rJc r th e e x p e r i me n t 81 p a r t) • 

The s tructu r ~ s 0 f com p s u nd s 16 a- L we r e DlsQ 05 t 1 -

sign;:lls of t !-]c r: 1 8 t h~/l une rH'o t ons f fIlo r r hol i no :J pp EJ,:, r uc. 

1 S , u 1 t i " lJ,(~ t h <~ t ,) t Ii 0 me so m n ri c i n t (; r .s c t i o n of t h e 

he 8U')s titu:; nts :J t posit ion s 2 .:l n d 3 of tl~C S8 t hio -

v ' r l- i na I. ¥ 3 ign;, l s :i,n the ~·.:~1 R sncc tr s - f t h i s c l -- s s 

of I": r(,,' un;8 v':s rot'1 cc: t1c ed:)s c om!' r ed t o t ho o t ilc r 3 

(11. ~ r 15 ) , n ,1 C(n ~8 qu o ntly th e s i q n 1 s o f t rw me t h i ne 

he t' . , 1naC' r yl [', i 'jcc.) we re Dl so o . 3 c rv e d :-8 multi ""! e t . 

n i rj ,t r () (l ic c f f ~ c t s n 1 s o c an t r " !::> u t e d t o t : j i s s i -

U tl ' n . 1\8 men ti o ned D r (~ vious ly ( s u 'J - scctio ns 2 -- nd 

) , Coml'1rison ') f the:: 6 ( MI ) v :) J u es ( ,L 35- 1 ,. L1 pm) 

1 h rC f"J rt -.!c! : ( hH ) v 'l lu es ( 12 . 6 2 npm ) o f r "l t o 
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c 
uun l'J ,,, l so in 'ic -:t Jd t h e ,i bs enc e o f h yc- r r"Jcn o n-

n in t~)osc s~; r i.cs o f c o rn ro un ds :-In..-\ " u .: G3 t CG t hC1 t 

th "c 
t '-, 8 , t~cn nfi -

1 
gur" t 'rn • Th8 r e sul t s o b t a i n ed f r om H- Nt1 . snectr ::l 

... r . n ') g r c e men t v" i t :1 th e s t r u c t u re s p r o"') 0 s ed ( s e e T G 1 e 

.) . 

l :; _ I'i'1R Chcm ic c 1 Sh i f t s o f Com po u nd s 16 a - (' 

( Ext . r e f . or is 0 J ·5 / pp m) 

Che'il i c a l s hif t s ( (3) in rpm 
~~~~.""""'--=-"-

~'C " ' '2 OC I: 2 f'~ - :-l C 3- H/C- H ( t ,r) t·l e m1e 

3 0 (15 /. . 35 G. 69- 7 . 08 

3 . 0 L;, • =~ 5 7 . 2- 7 . 9 2 . 3 

3 . 2:: ~ 7 - 7 . 9 3 . ;1 5 '- ' 

. f , 3 . :; /; • .c; 7 . 6 
..... ,.. ~,..,.......---- - -~ 

The st ru c tur es o f c o mno un d s 16 o- d WJ r e fu r t1 3 r 

r C ) i \I 0 n i n T I) 1 e 12 b 1 c, o w. 
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z hi .... z ') I Y 1 ") ,i ~ 1. nee J r 1'1 () n -:: t D m s we r e Cl S s i g n G V c --. nsiJe -

rin the 13C _ ~I 'H? cllcm i c'11 sh i fts o f c o mpo un ds 60 8nd 6 3 

pectiv ely . Fo r th c c 3 r bo n 3 t om s C2 ~ n d C
3 

o f t he 

I io c r y l .... :i .'0 8 t ie r:o rr cs r!ond in g v ~~. ues 'Ne r e 01 o te d 

, ",, t h 1 3C _ N', ". r.>., • h ' 1 h ' f r by com r" r i8 0 n \r' l 'ul e . c " om l C '~ . S 1 t s O T co mpo -

ur.J '- 1. Th o rC i,l ':in i ng s i CJnEI18 wo r e ,'J ss i g ned t o t he 

c ~ r 'J()n 1toms r; f t ho 8ro m ~ tic g r o up a t po s it io n 2 of t he 

thio .... cryl . ...,i,~ i · :es by Go ns iCk r i no peak i ntens i ty nnd s u b-

stituJn t i ncr e mo nt 1 1 ~8 r ~me t c r s . Th e mes o me ric in ta r-

cttr n Gf th e thioc3 rb o ny l t o the 8m i d e nitro ge n was o l s o 

f I t in t hese s r ri 3S o f comn o u n d s o nd ~s Cl r esul t th o 

:lO r l ho1inu we r 8 f u un e: t o be ma g nc ti coll'y' no ne c; u iv Ol l e nt . 

c 1S ~3 ...,nd C~ o f the ~ rom~ t i c g r o u 2 t posit i o n 2 f 

tlO chemi . 11 shifts of Cs nd C
6 

o f th e 2-jenz t h i 1zo1y l ­

"'min, l r rlU!i I!lc r e '=,],SG f ~ iil n d t ~ e i den ti c "J. in t hG 
13 

C - ~!t,1': s ',cetr, -.; -( c o rr.;".)u nd s ~_£ . ( S(..e TJ . l e 12) . 

n n i'i jU r o ,:.1 !Je] ow • . 
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I::lble 12: 3C_ MR Chemi~ Shif t s of Com po. 6 16a- (Ext . r e f . MSO , / ) 

Chem · cal s hift s; ( !J ) in ppm 

Mar halino 2 - b e nzthiazo l yl P 

1 2 3 
C2 C6 C

3 
C5 I C2 C4 C5/C6 C

7 
C8 C

9 
C1 C2/C 6 C

3
/C5 

C '1e 
L 

195 . 4 12', 2 13 48. 3 51 . 45 66 . 4 66 . 4 161. 7 122 ~ 25/126 123 136. 2 151 . 6 121. 2 12 . 9 129. 2 127 . 3 
r 

94 .. 4 11 9. 1 131 48 . 1 51. 1 65 . 5 65 . 9 
1

16 1
•
8 121 126 122 133. 5 151 . 1 121. 5 124 . 5 129 . 4 135 . 7 2 1. 

19 . 4 48 . 65 . 5 65 . 9 126 151 . 1 I 126 114. 2 158 . 1 11 9. 1 129 51 . 1 161. 8 121 122 131. 1 21. 3 55 . 
I 

94. 1 11 9. 4 31 48 . 5 51 . 5 65 . 8 66 . 3 162 . 1 122 126. 3 123 131 . 1 151 . 21 121 . 3 126 . 6 129 . 1 35 . 7 
I I 
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( ..Jm,~ntj'l 'I n -:115 GS h , s fJee n eio ne fo r eo m[Jc un l'S 160 

d -nd th3 r ~sul ts o~ t ~ ine d ~e r e i n s~t i sf ' et o ry 

r cment 1I,: i t h th e c:-- 1 c L" .o t ed v o lu e s ( s ee T"'1J e 1 3 ')cl ow) . 

T 1 cs t r u c t u r es C! f c o m r 0 U n d s 1: 6 a ') n cJ 16 b \'!'::: ,- e f u th e r 

c Th e mo ss Sl "' e t r ') 

tl c mo l.c cul'l r " io n no~ ks . I n add it ion th e fr~gm c n t 

1 n~ o"S'l rved "I!G I-e in Acc o r d IIJi th the struc t u res ~ ro posod 

.~~~ ___ .-..;:o,,:-"'-. -. 

C d := 'J rrnula 
COl l-l9b ~tOI ,,(lI 

'0 'IV ;J ,O 

(' ~ . \" . ) 

'} . II t.t n c 
' 2C' 19 " ~) ..1°2 C'-: lc . 6 2. "6 5 . 02 11.01 16 . 81 

( 381) FOI,nd 62 . 8 5 5 . 22 10 . /'·0 17. 26 

C " r ' (C 21 ' '2 1 3 ) ':)2 C,".1 1c . 6 3 . 77 5 . 3 5 1(; . 6 2 16 . 21 

( 305) Fr: u n d 63 . 6 7 5 . 56 1 • /~ 1 16 . 47 

s. nth os i s -:.f ry r n z ol:9 Ll , 5 - 8 ) py r i mi ,l incs 10 

Th~G c l~ss o f c o mno un ds h2v e hith Ert o DJ en 

'In ri s . I I n mn st r O'~o rts the r c~ ctio n s ~' v e t1e 

"tc r ~ C " Cl ' . 
I , _ l C COr:1'-n un ,: s c S o n e n r o u c t s . 11'WJvc r , 

thcr ( "'r' . r h , . t 
• ~,YU'" c n SS 3 W; e r e in ta r me t ':l 0 l"r 'J -



uc t h va ' )Go n i s.' l "': t cd Cl nd c h '"' r ct ,~ ri z .... 'l . 

In the i'roGen t l.Y( rk r y r l z o l o ( 1 , 5- 0 ) 'l', Ti., i ' i n"'5 

", r 

to th'] fJrm"'tt c n o f t hese c o mrlG un d s ' r e dc ptct E' ri in 

~ ch c ro - 5 . 

rJss i ~ le mnch 3 ni sm s f o r th e '~ rm 1 t i n 8 f 

y r .z n 1 o ( 1 , 5- ~ ) i1 /rimi <J i nes 18 ( ~ ~ N = d i me th ! .. ~I' ina I 

X=I!(, l O -1 ) 

o 

c c o r d in ~ t o S ch ome 5 th e nucl oo hi l i c e t t-c' '"'t 

pn ., i t i .... n ~ 0 f t h G t h i 0 ') c r y 1 :J m :i. (I e s res u t 5 i nth c fo r "\ -

')f 3- ( - r '/ r ::lzc, Y,' mino ) t h i o8 cry l ,o r pho i ce s 15 'n­
r ::lC I, . lnto prod uct • Th e i n t e r m e 'i El t e 17 \ If) u , (~ th e n 

un to r y furth c r 
n ') f II ,~ t 

"2 

in t r~mo o c u18 r cycl iz n t i o n ~y ol i n in­

g ive p'j r 'lzo o ( l , 5- a ) py r i Ii ' i nJs 18 . 

w~s p c i e v ed ~V vl r /in~ t ~ 



t 
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, r., r -, 't"", n ". _i. I' n " 'i ' t, i-I - ' • 

'/ , 

int ) r :,12 "'Ito r:\I~O IJc t s h ~v c ~l Ge n - l '3(; i sc l , t cr! 

"'f 5 ( . [I' 't il'! h ;n "l ) - :' - '-: minOll \'r -: z r, l.:-: ; n ~c "' t'o -t :I n <.J - ' - " . I - 1 ~ - J.. 

\ I :; 0) tin J c. U.-.:.. i1 -,.' it ;;' (1 n 0 f \" - 1 ' r ( Q. , . I' ) , . i1C CO lp -

11;1 

t' " . It ( 
t 1(" 

IV ' 

CH,eN 
, + ) 

T ~A 
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I i1 C (I n t r n G t t CJ 3 - c! min ('l P Y r 'J z ole S , the Cl c t ion I') f tho 

r ' r I'Ll ' ' in ·_s ( Guf) :38 ctio n s 2 - 4 ) o n t he thio .... c r l (1m i -

I <! r r) l uc er~ c nly tile O"'l 3 n ch l in c o mr o un rl s u n ~ l c r the 

• me con !i t i .::JnS . Th i s e ffec t mi :J ht ~)e <1 ttri !)u t ed t l) rh _ 

fft r Cnc C3 in '') cls ici t,' \'lJ i thin th e 8m i rlin s . In the 1 _ 

t C' r c ,0 t ho ~y! sir.i ty is inc r e8 .ed by o n nd d it i o na 

n itrO~Gn 1 t o m as c~ mr8 re d t o t h8 f o r mer ~ n d conrequc n-

t y t e int 8 rme d i u te is for c e d t o un de r go in tromo l.ecu .:1 r 

cyc l iza t i o n by n ucl eo ph ilic a tt 8 ck a t ros itio n 1 of the 

hi o1 c ryl r.l i ,!e t o a ive ,\, yr :J z o l o ( l , 5- a ) py r imiC:ines 8 S 

(! n rro rl ucts . 

The co m0ou n ,l s s y nthes ize C'l inclu ~Ji n g th e ir rocl ting 

('I in t~ 1 n "1 y i e l d s o r e "'l ive n in Tc: bl e l L~ bel o w. The 

yi c J. c!s (I ~ t hes e C O r:lP D Uil : 8 vJe r e i n ti Cl ll y oo r bcc'Ju '3e 

the r .: !) c t i () n s i m m 0. cl i r t 0 1 Y f CJ r m G d ap r v c i r i t :l t e ,C' c com p D -

t o c' nt i n u e the r r:; 1ct';.o n until th e e v lut i o n o f H2S g"lS 

"~3 r:(lm V l.~ t o . 'ju t th e intro d uctio n , f sm 3ll "11TI C' un t of 

1 ~ nt S su c h c:: .. : im c thy l 0 r mam iC:e , in 'h ich th o reci ­

nit " t c is ·.~() 1.u ')lG , j.nt o the re ~~c ti o n :i1 ixture Dvo i (ied 

the '1 u m r :i. n n, '".l n ~: t: J. l 0 1':1 c; d th e r e ",~ U. ° n tor roc J e rJ u n t i 

he :" vo l li ti o n o f :: 25 ~)3s W""IG comrl ctc • UnrJe r t hose 

C n 'it i ) n s i t 1' 1['1-:; pos si ', lc t o 3 t t :) in 91)0 I Vi e r iS e 

cn t "" l '") n d spec t r o sc o r ic .'l no l y s i S . Tho mic r '"' '1 n ::l -

.' i '3 '~f" r C n '-' ~ ti s f '1 c t o r y 0 r oe me n t ' , i t h the c - C U 1 t 
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c 11, : 
~--

) "" yrimi d in cs ...,. 10(1 ; 5-8 P y r J ... o . 

.. ...----

2 ) 18 ( Nf 2=m o rphol ino 

59 . 5 

6 4 
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v uO ( ;CC T ,,')lo 15 ~)c l ov'f ) . I n additio n t c c;truc -

urC5 f C0mr oun~s 18~ - c we r e fu rt he r Gs t ' ~ lic;hcd r n 

he b" is ()~ t:,ci r I R s Gc t r El . Th e I Sr c ctr :! s .o we rj 

tcl1in ~J frc~, encies o f t he f ol 1 olN i nC) l r c uJls os 

- 1 
f C=,' ( l Gl 0 - 1665 ) , C- f' !(127 ) 'Hi d C- O :1t 11 c m • 

ur t hc rm o re , the elim i n a t io n of 12 8 ':I n '.: t l e co r r eG Po n­

'i nl ; rm :J ti Cl n of tho c y c l ized r r o . uct c we r e s UP I'o rt ed 

Y t l ,,')scnco of th e ((>8 ) a nd ( - .1) s tr e t c h i na fr e -

, - 1 
quencies at 1220 :J n r , 330 em r espe c t iv e y in t he I 

--._ ... _ " _-"'--"'_'" ... -..... ...... 'ZO ,---'- --- .-
C FoJ rmul"l 

C~~ U CI t I~;: Clo' 
' ,~ . ~ 

(tl . i ' . ) 
--- - . "--- ...... - ' " .~ ... ...--. --~ . _ ........... - - "" ... -........ --....... -----

lBa C2 21 11nf""pC 1 C[> ,_c . 6 7 • L). Ll· . 8 l L.. . 3 9 . 06 

( 3<)0) found 6 7 . 1 1 4 . 3 1 5 . 1 0 . 02 

l Ob C2~~""l t· 1CC1 Co lc . 68 . 2 5 . 2 13 . 8 ...... 'T' 

( ' (' ') f ou n'-: 6 7 . C) 5 . 7 1 3 . 6 ~ . 0 

'Jc C23:·' 21I"L';.02Cl Co lc . 65 . 7 5 . 2 13 . 3 8 . 7 

( ( 20) f o u n t ' 6 5. 0 /; 5 . 3 12 . 7 0 . 8 

0 C 2 ..,' 11 ,.., N .0 u rC 1 enlc . 56 . 3 3 . ,)~ 11 . 96 
..J.. I,. 

( '~ SR) found 56 . 9 ~ I~ -- . 12 . 3 5 

Bo C2'l~:21 ;'! .OCI ~J ;) 8 . 3 5 . 2 13 . 9 
.:> L ," 

c • 

( I'~O,~" ) fou n . ' 6 7 . g5 5 . 27 1·-: . 12 

A C22 '-I q~'j1rOC 1 C11 c . 67 . 7 4 . f1 l Lr • ...... 

( 31")0) found 6 7 . 9 5 . 1 l t: . 6 



Th c i If'lntif ic~tio n o f c o mfl o un rls l On , 3e "n Of . 

1so nch iGV ccl by l:-l _ NM R spG ctr "co r '/ . T'l sign- Is 
5 

J r tens o~ th: : r ,;;;i:; t ic :'lUbst i tu '1 n t ~ t pos ition 6 I, f 

h Gr' crmp" un :s 'l rp CC1rCr~ ')8 mu t i p l e t . On the o t h ::: r 

h"n I ti,; , i g n ', l s o f the me t h in e IJ o t o n s o t ro,i ion 3 

:J o~ t!l8sc COnlfl'Jun!s we r e obse r v e ,; os s ing e t s . 

hI] rC'}IJ', t s o ')t':" inedr r ':J m th e rro t o n 'MR ch cm ic ': l sh ift s 

lar in i ;rcem cn t with th e s t r uc t u r es S U ~l)Cs t cd . T, e 

1 I _ ," c h C'tll i c ~ 1 s h i ~ t S 0 -r co m p 0 u n '.1 s l Oa , 18 e -.: n d 18 f r c 

V,I 'n T,ble 16 belovv " 

TiJ!JJ.e 16: l H_ NflR ( CF
3

COO !) Chemi c a l ;:,h if t s o f Co m un d s 

188 , 10e " nd 18d 

, - ~. "~'.~~>~~~--------~.-
CilsmicAl s hi f ts ( ) in "pm 

v I' 

3 ub st ' ti" ~ nt 

("' 0 ,j i t i o n 2 

rh 

7 . 99 

2 . 25 

7 . 42 

I f ~ • 7':' ~ .• on 0 . 00 7 0 90 

T c st r uct ur e s o f co mpo un ds 18a- f wr. e 

fi r med ') I m"'·,s spec;' r 'll 'i n ,lyses . Th e ",i 'J'~ S 

the molc cul c r i ) n "'8~ ks 'Jnd showed f r groan t 

:,osi tio n 6 

rh 

7 . 59 

7 . 69 

7 . 7 

f u r t:,c r c In-

sr'ctr'l {PVC 

i ,1nG th ... t 

c 
1'/ ,Ji t h the st r us t urcs r o osed . I n'" 'i i n sul.,h ur 

t st h ;')s 'leon rinnn f n r ,;-1,; ,.. 1 ~c::c:: n f com o un ,- '1 nd '11 



~ nt~? iS of p/r i :::!o ( l , 2 - ~ ) p'y rimJ_~~ n.:..~- i_u_m. C9!" o un Js 66 

T c s,'nth,Js i s of th i s cl oss o f c ~ mp " )Uil " S f om 

t c r 8 .eti") o f 2 - :J iTl ino py r i .. in o s lIith l , 3- 'Jifunct i -

ann c l oct r op h il sa su ch DS 1 , 3- iC 8 r bo nyl o r s tru c -

tu r al l y r81~ta d c cm pou nd s hs s been r e}or t e d s i nc e 

In the pf JS ent lNo rk py ri do ( 1 , 2 - 8 ) pyri i cl in - 5-

C/ c l iz~U o n r U'l c t ion !if 3- ( 2- pyridyl oi11i no ) thio"' c r y l -

morr ho J.i :CS ~ in the pr888 nce c f (iim a t hy l s h r ho 0 

th ~t th. nucleophil ic a tt a c k a t pos itio n 1 o f the 

mu rcDpt o - p '.' ri .l o ( 1 , 2-8) pv rimi f~ i n - 5 - i u m c '):n pu un 'I S 19 

o r 0> 5 l' eSpG ctivcJ I V ( se e S chem e 6 ) . :J ut un ':-o rt unote l y 

n;. i t h C' r 0 f t h e u e c n m 1')'0 U n d s VII:~ s f (I U n d • J: n s t C .. d th e 

hy I r o 1 y s i s p r O'. lu c t s , fi V ri do ( 1 , 2 - 8) rY ri lll i J in- L1,- o ne - 5-

i um cornp o un :i s ( 66 ) we r e o~ t "' i n ed . Possj.~ _e me chJ -

n iSm '3 1 , 1 i r1'J t (l t h ':) ? 0 ri''1 .... t i o n 0 f COin r)O u n ':1 s 66 Are cI e -

ictcrl i n '3ch2 me 6 . ' 

l\cco r , linO t ::; S·chem n 6 the int e r ,... ctio ll S o f 

C of) un 14 ':;j, th ( ~im()thy J s ulphPi t e . iv :: s ri se t o th 

thyl"lti n o f the t h ioc Cl r'J o nv 1 s uI t hur e t om• 
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ch~ rn " G: .. -- -- fo m')t'on o f 

C mrOl'n :8 

he s u " s c .. u e n t n u c loa phi 1, iC e t t::l C k £) t po S 1. t i o n 1 0 f t he 

13 thi o. mi ,lc G,:; I'J ill r c , ~ LJ', t e it h e r i n t he f ( r mo ti.u il o f 

c m '0 LJ n ). (j 0 r 6 5 ~) Y t I , G e U , m i n'~ t i a n 0 f ,118 t h / ' m 13 r c ' p t n 

r m r phn ina respe ctj. v c l V. Th e n t he h;:r o l :ls iS 0 

he C intc r mo 'i~tes (1~ ') r 6 5) !) i ves c -J mno un, j 5 :1 . 

The 8t r UCt ilr as o'F th e c o mp o un Js , melting o int s 

ic t':'vn of c c m.Jo un cls (i[=Jrl _ 'i W,,)C:; g r. h i e v rd v so c ct r o-



fro u~ncic ~ of th ~ f oJlowin ~ g r o uQs JS f ol ~ o~s : 

C=C'( 170r - 17 ::0 ) I C::r.i ( 1(J 10- 1638) "'l nd p o rch'.o r -'tG ::I t 

1100 crn - 1 ( s e e e x pe r i me nt a l pa r t ) . The r Oolll t s 

T ':>10 17 : 4 - o':o- ;,'/ r i IO ( l , 2 - a ) py rimi li n- .- - i uiil " rchlo -------.-

68 

66'3 

n6 c 

r ~tes 66a - d (X - =CIO~ ) 
',' 

,.: t r c t u re 

H-

rU(') 
~+~ 

X 0 

+ 
t c y" t"'l _lizc~ f r o m a et ic 

c 
11,,?' t " ith '!c, ,)I!1 IYo3 itio n . 

,./ 

1 - 7C 
18 - ' -' 

o 
~C l 

. I 
.:l C l U . 

Yi ol.d : 

7 

7 ~ 

66 

8 
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1"hc struc ture s c f c( 'mr Oun ds 668 -

h 1'1 ~ 1 '1" l n ..., ' '"'1 1 Y '~ "s she';JY 1. - ' I, ,l . ~ , _ v • Th e sign~ l s o f t he m ~thylcn 

pr , tnns ' f rrh) ipho ' , j_no i t 3 . 65 n n" 3 . 95 pp m 1S ri8. ",\" 

the t h i(H'Il (3 thy 1 p r o t e n s [; t 2 . 1 pp m we re o,) S oJ n tin the 

lilP. S;13ct r 3 C" ~ !h e sc CO l!)o u nds . These () vi cl enc c s '3U po rt 

the s t r UG t u res 0 'f the c; 0 OJ r-' 0 U n d s a s G 6 a - d • The 1\1 _ I ' 1R 

ehcrJ iC f' l shi fts .:1 r ;] g iv e n i n Tl'") ]e .8 8Glo v1 Jnu o ro i n 

~ r (: em G n t VJ i t h tho 3 t rue t u res s U J '1 8 '3 t C) rl • The m s s s , e -

etr1 d id no t n ivc t~8 mol,Be ula r i o n pe 1ks . ~ ut fr g_ 

me t i o n" for U1 + - !;C IO ~) , U1+- HCI0 4- CO) I (" t c . wore o ~ , e ­

rv d :lml com:11y with the s tr uct u r e s pro["'\os sd ( se o 8X:,C -

rim r, nt 'll 'l "' r t) . The GC - MS da t u sho we d tra CG i mpu r it i e s 

in th es e s e ri es of compou nds a nd 8S iJ r es u l t nee furth e r 

(1U ri fic e t i o n • 

T~~ _ o 18: l H_ NMR Chem ic ~ l Sh i f t s o f Co mpo un rls 663-

( r::;(t . rof . O["ISO , 5 / rrm) 

.... ,.., 
u . '_'" 

Ch 2mic :~1 sh i f ts ( ,) ) in p pm 

7 . 9 8 . 4 

C - H 
9 

7 . 8 

7 . 6 

Su bst itue n t 

r h CH 

7. 4 5 

7 . 65 

7. " 2 . 5 

7 . 3 

7 . 5 

7. 0 
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~lnt h cs i G ~ f Thinzc l o ri m i r~ iil - I',- i u,;J 

r o un ; 8 6 0 .. o m 

Th e titlu c o mpnunrls h ~ v n been sJ n t he si z e~ pre-

ViOu.3 y from tho l!. ctLJ n s o f sul.,s tit utc c' thio urc os 

o r 2_ "Jlnin c thi o z o J. r]J \,;i th l , 3- fh c c r'/( ny r re l ,tc 

comr' fJu n -is unrlc r <.i ci d ic c o n rl i ti o ns . 

In t he Drc~ ent wc r k the s j ntha s i 3 of th ose 

z ti o n of 3- (2- th i Cl z o l yl '1mi no ) t h i o'lc r y l rn- -pho li !cs 

L in t h e pro'c; ence o f d i me thy l su l r hote ' . c r OCi ,l ie 

e () n lit i (.' n s • t . s rn () n t io n t; d r' r 8 v i 0 u sl y : h 8 n u e 1 0 0 phi i e 

a t t :-! C k 8 t r 0::; i t ion 1 0 f the t h i 0 'l C r 'y' 1 i:l f'1 i cl e 22 ' 0 u 1 d 

r1su~t ei th o r in t he sU ~ 5 titu tion o f mc th y lm 1 rc o-

t ," n Il r m o r\'~hGlino t o J ive c omp o un :] 20 o r 68 .re -

s acti v ely . uu t th e se c c mp o u nds ,:c r e ~,L)o no t 

f .. 1I m r] '1::> ,'nd pr i1duc t s . I ns t en ': ! th e hy ·.~ ro vsis r o -

: 11': t "' , t h L' z () 1 0 ( 3 , 2 - El ) P Y r im i d in - 5 - 0 n e - 4- i u m eo m 0 -

un ' s 60 we r e o!:1 t : i n o.::J . {'Jo ssi'} e me e h f)tl isms f o r th e 

f o r mj ti o n o f c0 mpound 69 Dr e q iv e n in S c heOl\.; 7 c.o v. 

Acc o r .J in ;, t o )c he rn e 7 t h e r C3cti0 n o f 22 "I i th 

(' i r:l I' t h '/ J. s u 1 . h '1 t 8 9 i v e s r t ., e t o t h e m 8 thy ') t i o n 0 f 

tha t:,i':"1C 'l r iJo n'jl s u 1 hu r a t 0:T1 . Th e resul ti ng 

i s C' t ili(J'J:ilLiEJ 67 :'Jil ~ th e n e j,m i nu t c e i th o r m' thy -

m"rCJpt'; rl r H1'. , rr ho l ino to 'J ive Go m u nu 20 r 60 
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.chem G 7: POssi')l.e moc~'ln ism for th e fo r mJ tio n 0 

2 
cl)m au n . 61 ( 11 =,. r y J. , I\I R2 =m o r p ho 1 i na ) 

CL~
N 

I I ~ 
I ~ 

I\/]G../" - + ~ ~ 

X N ~ 

2(, 

r e sne c t i v ely . Th e subseque n t hy d r o l ysis of co mp o un d 20 

r £'8 'A/ ill r es ult in the for m,., tio n o f comrJo un c' 69 . 

Tho s tructur o s of the c o mpo u nds , multing rn ints 

:) n d Y i Q 1 rl s ') r e i v 8 n i n T ~ !:J 1 e 19 ~ e 10 If:! • The I Rs c-

r sh owed the 3tre t ch i n~_J f r eq ue nc i es o f (C =O) . (C =N) 

n rc:, o r ·~ t G f r o m (171 5- 17 20 ) 1 ( 16 10-1620 ) 'I n' ; 'I t 

Th e 1H_NM R Ar c ct r ~ of tho'o 

I"In cJ 



,~ 'e r e n G t 1: ' ~ k 0 n due t o in s - lu'Ji . it / . Other c p t' n .:> 

r co m .~J nrh 69 8 , 0 c n n :.! 
1;'"' 

69d 'Ire ~ ls ') n r t ; V"' i 1 -

1 C • 

co 

? cct ru m nc t - "'I"Ji v e th e m0 '.Gc ul "' r '; on .-.e ..... k , .J. , ,., ..1 , • 1u t 

'"'om . nt j.rm3 co r U1 + - ~lC10 4L U 'l + - HC1G ~.- Co) , (t1 + - HC1 0 4-

C5H,J'20S - 1 . ) , c: t c . we re obsG r v ed ~ n d co mply" i t h t he 

\ tr uct u r c projlo s ecl . 

~'11 e 10 : 5- o;~o . t :. i ::JZo lo ( 3 , 2- 0 ) p y ri m i d i n - ~ - i um Com po ­

Q Utl l;3 60 

:~:t r u c t ure fvl . P . oC+ Yi c l d~' 

6 e 

69b H l BO - l 0 5c Sf) 

rC/S 
; l'j~lOI_' / " I 1'\1 I 

(C : I- ,vlQ 
IV! ;, -"",,/ H 

". 
69c c 77 

H 
1 82- l8 ~ 

·~/S _ :of- ~ J] CLq 
lO g+~~ M,?C/ '-' . I 

d 
18 7 _ l u 2 C 

H 

/N {~~ -~, I I . i C l ~'4 
, .... -CSrY ... rnQ 
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mthc;iS 
.1 

f !"" .'T im i "o (2 , l - b ) ')Gn zt h':-1?o - 5- iulll .-t. .. _. ___ ._ 

r,omL un's - 7 2 

The tit 1. c e o m po u n d s h '"1 vel) 0 C n 3 I n t ~, Q S i : j t '1 

.> t (' frm th e r . ·~r t L) n s o f 2- 3minohe nzo th i ' zolc 

ith l , 3- ')iTt'nc t ii.."" n-.l e J e c trop hi lc s s uch ~s 1 , 3-

'ic"'rbo n/ l o r ret~ tcd c ompo un d s u nde r oc i ic c 'n-

iti nns . 

In the presE nt w0 rk th e syn thes i s I th~~e 

c:cli z ~ t ion r e , c t i o n o f 3- ( 2 - h G nz t h i 3z o 1yl ~m inn ) -

thio ~c n/lm cjr rh lJ l i '-!e s 16 in th e nr cs .nc e ~\ f , Ii mc -

th'/lsul :; h t 8 un c.le r 'l c i d ic c r nd i tio ns . ".s mcn ti.o ne 1 

ti J n r ·: -,"tionc, inv (J l v in g e i t he r el i mi nAti o n o f 

m ~ t ylm ~ rc ~ rt ~ n o r mo r rh o ~ino t o g ive c on r ounJs 21 

r 71 r8 s !J (' c t~. v c l. y . 3 ut t hese C c mp L, un ds ~iC r e n t 

f n un '.1 ')8 8n~' rro"! uc t s . In s t 80d the h y' Jr o lys i s r o-

i u c t , com r nun .:! 2 \'\1 n so') t () i ned • po S s i ') ). e III " c h 0 n i -

5ms c.F re'Jcttr' ns 1,(;-,l in :1 t o th e f o rm <") t i n of com -

un: ?3. .") i e dcr ict Gd in C" cheme G jelow . 

The nu ci.GOOh ili c Dtt o c k 8 t pos it i Ori 1 or the 

i sn th i oo mi de 70 ( S c h e me 8 ) wi l l r es ul t e ith e r i n 

thu subs tituti o n o f me th y l m. r copt Dn o r mo r pho ino 

t o '1 iv '< 4 - m0 rph nl ino o r 4 _mGthylm ,3 rc 9rto - p ./ ri lTl i -

.-t ( 2 , 1 - ~) ) ~ (; nzthi :1 Z ' li u fil c c mr u un rJ s 21 o r Z2 r E: -

S lc tively . Then the hy~ ro ly s i s o f th ese comp Jun ris 

res u It·- in t h of (; r m --: t i (0 n o f c o m p 0 un c; 7 2 . 
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8: p\~:;3i'l-,8 r' .: c:"~ ni":n'3 fo r the F(Jrm')ti)n-f 
") 

r;o mO l, un ,' 7 : ( P- =8 r yl , ~'R~ = r.l " r in1i,n' ) 

\ 

b 

\J 
,-, ') 

- H I I\ ~. 
,: 

21 

72 

The struct u r Gs .)" tho c nmpo un ds , : 1 , ' t j. , rr' i.nts 

I 1 
n ,'i81,'s '!r'e "j il/en j.n T Q' )l e 20 '1e 1 :) J . Tile , ,- t'l P 

Ctr l If th '3S! c (!m pCLl. n t:s we re no t ti..:ken 'Iue t o inso -

unt'i " Th ~ h " s " 1 0 c i') mp o un , ls we r e i tJ enh i f i Gu on t e ,) ,~S l 

'h e 'r I t) . n I 
r, ' i.! m~JSG G~,o ctril . Th e I ~ spec t r" " v e 

to> t r .., t C I~ , J: ( 
• , 1 n::J (1- e ' : U e n c i (3 S 0 f ( C = 0 ) , , ' ) = !\" 

- 1 
10 Cr.1 

.' - \ 



u 

"'ct r ' " i d not :>;'ow t h e I;,()lecul.'~ r . n ( k ".) 5 " '\,J'; ~ "" ~ s • 

t ' r 
ror ( I' + - He la , ) I 

l} 

+ 
( 11 - hCla 4- CO) , ~ tc . 

(0 .. 1;e rVIJr:; iVl c r; m\ .. ly VJ it h th f) s tr uc t ures p r )po sc 

C - r1~; ; '1t '1 S;ll)t'iC, Q t r a ce i mDurit i rs in th e se ca mp( ­

'n'" '] rcsuJ.t n eed fu rt he r n u r if i c l tio n . ""n c. .. ..:J • r ' r 

4- oxo - rv r i:ni ,lo ( 2 r i - b ) bc nz thi oza l - 5- ium pc r -

chlo r .:>tc 7 2 

C d '.: t r ue t u rQ' o + M.p" C 

21' 230 - 23S
c 

77 . 7 

72 ' 0 3 

2c 3 . 3 

\ ~~Cl 

c r Y"t::11.l.Lze(~ frt.;;l Gee'i:i c £l ci (! . 
C. . . 



IV . [)'::f I n r:f'n \L 

tl~ 1 t in2.J~~ : mG l t i n9 n o in t s w;> ra GC t 'r '"ine J '-J y 

u H1d t Thom::-Is ;'r:)V Gr C'1p illn ry mel ti ng ~o in t ap p1 r J t us 

nd a r e une o r :-ec t c d . 

I R: ~y p e r in-Elm e r Mo de l 7 27 B In fr n r e d Spectro­

- 1 
(' t meter '"Inc! V j l . u ,J S e r J g i v Gn in e m 

lH _ N~1R_ : by :J Jc l FX 90 Q FT N u c le~r ~1"'1 n 8t i. c Reso-

nee SpGct r o mct e r . Vo lu es Ar e g iven in r r)m. 

El emo nt a l !, n~?.l..'Ls(!~ : was do ne Ci t Hum bo l d t Unive r-

... ity s ect io n o f Ch em ist ry . 

To ~ 3c~u ti on c f L i~ et hyl fo rm o~i J e (7 . 5 g) 

in CC 
Ll. ( 50 ml I I.:ho sp hr: r yl e r. l ori :8 (16 U) \'\fn s 

8 t roorrl t'Jm:r-;:::r? l: u r e •. Tnt::; O.'1 V r' t h o fo r - '·1: .l e 

Ch1, r ir:e (1 ) t c"' IPih ieh ,", S n . ..-Jed : 
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25 . 5 Q of 2 ( R = p - C1C 6 ~ 4 ) 

'I 
the n i ~ ture ~~s thon r e f l uxcd fo r 45 min ut es . 

"rm ~lixtLirO WClS mi:<G cl wit h A n '-tU:11 '"1rn oun t C) f 

1 ., 'C' ; c ,~ j.d "" nd':lbo u t 10 ml 01c 70°' 11(' 10 .. "ci ~ c\,,; -- v . -. 10 I I , ' ~, 

cd t o it . The r esu lti ng mi xtu r e W~ G sti r re d \fJc l 

lu ted ',ii th sucficinnt 'JmcJunt of d i e t hy ,o tno r ' nd 

e ft "GiJe Po r Sc)::lO t i':10 t i l c r y ::, U)l l,iz <) t i o n WGS 

c mplctc . Th e prorl uct 1N:1 S s uc t ion f i . t o r cd , w 'l s~c d 

t ,1 : C i 11 ;- C e tic .... C L! P:': n d rj i c t hy 1 e t Vh; r , :J i r 

2. S n t hcsi ~},'-) f . 3:J..? - [J <~l!lm ino ) t h i J2 C r l!. l m~C?,-

1 i 10 S 1 ~ 

T r" <, s -, 1. u U , () il ' f O . <J 4 9 0 f 2 - :J mi n :, p / r i rI i n e i n 

10 m1. l; -( C t h " '.1 ~.', 1 \,',:~ S ..J rI e d " 8( ;1,. ; 

3 . 76 9 0 f ( 38 ) 0 r 

2: • 0 q 0 f ( 3h ) 0 r 

/i' . 06 9 0 f (3c) 0 r 

4 . 1 Q () f (3d ) 

.... n · thc ;l i)~ ture WEl8 r e fl uxed fo r o ne h u r . It 
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t' en ~ll o w'-: ! to c rF l t o r o(;m t e mp 8 r " ture , The 

pr tuet W'·. ') suc t i o n fi t~rcd , \N 'is herJ Ifi ith e t ha no I 

r ir€.d ncl k~3 i~t i n 0 con t .l in e r . 

3 350 ( I\I - H) ; 3100 , 3060, 3005 (fr ., C- H) i 

2%0 , 2900 ( " lk''18 , C- I1) ; 1650 (C=f\I) ; 1 300 (C - N); 1230 

(C:,S ) i 1120 (C - O) ; 7 !!·0 - 780 ( Mono s ub . Ar .). 

I K'l r : 3310 ( ~! - !.: ); 30 9 0 , 

2860 (" bnc , C- !-! ) ; 1645 ( C= t·.i) ; 

• 05 (C - O) ; 805 ( p - su~- /\ r) . 

30 50, ( Ar . C-H) I 29 50 , 
( 

130<p (C- N) ; 1220 (C= S); 

I 

~: m/e ( r ,'! l. in t .); 1 '3 (.1 4 . 5_) , 28 ( 26 . 2.9 ) , 7 u 

(0 . 56) , 79 (2<) . 55 ) , ~)5 (100) , 06 ( 6 . 6 J ) , 227 (1. 16 ), 

2;5 (d . . ) , 2 L1,6 ( 20 . 7 1) , ' 306 (.,1
0

2 9) , 3,'] 7 (1.0 2 ) , , 30 

( +, 3f) . 92 ) • 

c -. 
U~~.r: 3350 ( r: - ~: ) ; 3100 , 30 ~O , 30 05 ( f r . C-H) ; 

2 0 , 2 (l ("1 1 . k~ne , C- H); 1650 (C=f\!); 1295 (C- ~I ) i 12 5 
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) 1105 1025 (C-C) ; 82 5 ( p- sub . Ar . ). (C 5 j , 

' : m/c ( r e L in t . ) j 28 ( 3L! . • 6 ) , 7 8 ( 9 /" . 3) , 79 (3 . 1) , 

(0 . ) , 225 ( .to . 5 ) , 2 2 9 ( / 5 . L: L, 237 ( 29 . 5 ) , 26 1 

00 ) , 262 (39 . 8 ) , 355 ( M +, 8 5 • 4 ) • 

ld 

lELK,· r: 3300 ( N- H) ; 30 70 , 3005 ( /\ r. C- .); 2947, 

2!)r;0 (l __ k 'l n o , C- !-: ) ; 161',0 (C= I\I) ; 1300 (C- ~l ); 1200 ( C=S); 

'1"" (C - O) j 810 ( ;) - su~) . ·,r . ) • 

• '3 nth-1 ;~iS o f 3- lL~- iI18 th y l - 2- thi a z () 1'lJ. ml1 i ncJ t h i aFl c r 1-

~CP~ (l li (je s L~51 

1 . 1 f~ 0 o f 4- mG thyl - 2 - am i ncl thi - z o I c Iff,S di sso ­

vad in 10 ml o f G t h ~ n 0 1 . To th i s w· s added : 

3 0 76 9 o f (3a) o r 

:3 • 9 9 0 f (3b ) 0 r 

4 . 06 0 f (3c) 0 r 

1.). . 1 9 0 f (3d) 

"n I tL., e 
,I mixt uro w~s ro fl uxed for o ne ho ur . This 
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5 ., 10 ''':: d t o e 0 D 1 • The p r (; d ue t c h t - in Q" t' - S sue tin 

..J VI" -hn -l "I i th et h 8 iloJ. and " ir dr 1.· "'d . :.l tJr l;lJ , ... "'-'-" -- "' -

159 

I R I( r:.: 3 1 30 ( N-H ) ; 3050 , 3005 ( f, r . C- I-: ) ; 2g50 , 

20 ,0 ( ~.k ~ n G , C- }! ) i 1630 ( C:: ~·i ); 1280 (C - N); 12 20 (C=S) ; 

1 5 (C - O) . 

I Rj I<J r : 319(' ( N- "!) ; 30 9 0 , 3060 , 300 5 (/\ r, C- f" ) ; 

2C) I;. 5 , 2070 ( ~'lknc , C- d ) ; 1638 ( C =~! ); 1280 (C - N); 

1?2 (r.=) ; 1110 (C-O) ; 80 1 ( p - sub . fI r ). 

S : m / e (r 3 1 . i n t .) ; 1 ~3 (1 3 . 20 ) , 28 ( 35 . ~14 ) , .:+ 5 

(5' . 7) , n6 (26 o ~C;) , 11 5 ( 59 . 38 ) , 1 16 (1 5 . 8 1) , 213 

(67 . 2 f
), 21 .(. (17 . 2 Q). 246 (100 L 2 ~·7 ( 17 . 00 ), 35 . 

('+ , 6? . 71) . 

c 

2 r; 

I '? K-'r: 3200 ( N-: i ) ; 3125 , 3100 , 3005 «(', r. C:-I) , 

• 2~C10 ( -: lk :-'nc I CH) ; 16 40 (C ::: ~J ); 1200 ( C - ~j ); 
2S 1 

, 101 , 1020 ( C- O) ; 1 2 25 (C =S ); 8 20 ( p- s ub e Ar . ) . 
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: m/o ( JJ . int . ) ; 2 8 (37 . 6 1 ) , 4 5 ( 53 . 08 ) , 06 

(2 .61 ) , 114 ( 30 . 68) , 11 5 ( 23 . 98 ), 130 ( 2 3 . 0 7) , 229 

(0 , 230 ( 22 . 61 ) , 257 ( 30. . 9 1 ), 26 1 ( '~.2 . :;~. ) , 262 (90 ) , 

23 (16 . 7) , 287 ( 32 . 95 ) , 37 5 U1+, 92 . 0 5 ) . 

5 

IBLK ~ r : 3440 (I i- H) ; 310 0 , 30 0 5 (/'r . C- H) : 

2925 , 287 5 ( :'11 Ie,nc , C- h ) ; 16 30 ( C=N ); 1 280 (C - t ) ; 

1220 (C==S ); 1100 (C-O) ; 820 ( r - 3U , . I\ r ) . 

To ;:) s o luti o n rroP"red !J )I d i s s o lvin g 1. 5 9 o f 

~- 'm ino~G nzothi~ZG l c i n 10 ml o f e t h~n J ; 

3 0 75 9 o f ( 3a ) c I~ 

"7 0 9 of ( 3b ) o r . :;1 

/.~ . 6 1 n f ( 3c) o r 

l~ . • 1 9 of ( 3d ) 

S '"laded "lnl . thG m i }~ t lJr e ~Ji1S r e f1. u xed fe r ne h ur . 
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'.u ting re--: cticn mi x ture W.'J S c o(, l Gd t o r oo m t C ;l c -o rc ~. -

h 'J U C t ion f i 1 t e r e d , r",tll re , t G n w~s h Gj ~i t h oth- 01 , ~nd 

. r ' l' ,.,rl "1 • 

168 

IR K'l r : 3270 ( ~.; - H ) ; 310 0 , 30 05 ( f .r . C- H), ;?c)60 , 

2QOO ( "i. I ·~no , r. - H) ; 160(' ( C=N) ; 1280 ( C- N); 1230 ( C=S ) ; 

1120 (C - O) . 

s: m/c ( r el . int o) ; 28 ( 23 .3), L~ 5 ( 22 01) , 134 

(Y; .O) , 150 ( 23 . 0 ) , 151 (21 . 0) , 199 ( ~.5 . 3 ) ( 46 . 9 ), 

232 ( 100 ) , 263 ( 33 . 1) , 38 1 U-1+, 56 . 4 ). 

IR KJr : 3250 ( h- :l ) ; 30 50 , 300 5 (/\ r. C- H); 2 ·4 5 , 

285. ( llk" ne , c:··) ; 1630 ( C"' N); 126 0 (C- ~.; ); 1220 (C=S ) ; 

llor ( C- O) ; Jol ( p . ~' u :) . f.r .) • 

. s : tVc ( r-c 1 . int . , ; 1 8 (1 8 . 22 ) , 28 ( 29 . ClG ) , t,5 

(2'1 . 2_ ), f) 1 ( 2( . t:: ) 11 5 ( :-' 7 . 65), 130 ( 23 . 58 ), 134 

-'3 , 0 ) , 135 ( 27 . 73 ) , 150 (2 4 .39 ),151 ( 23 . 0 . ) 16 1 

(1 , 1)) , 213 ( (-, 1) , 2,~5 ( . • 87 ) , 2 <16 (100 ), 247 (1 '1 . 13) , 
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2 
65 0 9 ) . 

c -
IR lOr: 3 1 !:;O ( i·.II. I ) . '-' \ • n ~ I 30 [1· 5 , 30 0 5 ( h r . C' i) ; 2900 , 

2050 ( " .k ;· no I C!'l ); 1625 ( C= i'! ) ; 1280 ( C- r l); 12 1 (C ::: S) : 

10 I 10 10 (C-O) ; 820 ( p - nu b . tI r o) . 

16d 

IR K8 r : 3200 ( NH ); 3060 , 30 0 5 ( /\ r . C!'! ) : 29 2 , 

20 , ( .... 1.k 'l n c , CH) : 1625 (C =N) : 1260 (C- f\I) ; 

220 ( C-S ) ; l l nO (C - D) ; 8 20 ( p . s u b . (\ r . ) . 

T r· G ::;u lutir.n :. r e r.' :~ r 8d by d i s",olving 0 . 0 1 

(1)" ' 0 I) f 5- su')st i tutc, d 3- Dmi no py r a z o l es i n 10 mls o f 

(' . 0 1 m 'J l eo f ; 

3D (R =r h) o r 

31-) ( R=p- t o l y l ) r 

3c (R= p- Dni s y l ) o r 
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3 d (R = r - c ' ~ 1. 0 r Oll h € n y 1 ) r 

:::;8 CR= r - n r omo r, he n'il ) 

, ~(I c ' 8 nd t h e ;;li x t u r e W8S r e flu .i\ d unti'_ t ' 16 

to c0 0 1 t o r 00m te mpe r a tur e . The p re ci " i t ~te 

'/35 f U.t s rcd ~y suction , was h ed with (l t h~ nol ~nd 9 i r 

Iri c1 . 

18 

F~I< G r: 31 50 , 3080 J 3Cl05 ( /\ r . CH) ; 2 9 50 , 2900 

("'lbnc , C :·~ ): lG6~:i ( C = ~.J) : 1270 ( C- N): 1100 (C - O); 

2 - Of,(J ( p . su" . t,r . ) . 

1S~ m/ e (re I.. t nt .): 18 (100 ) , 28 ( 55 . 7), 102 (7 4 . 2) , 

3'1 ( 52 . 1) , 1 /; 0 (73 • . q , 305 (56 . I) ) , :, ~~ 5 ( 6 ~ . 6 ) , 3L16 

. 2) , 3£1·7 { 5 1 . 1) , ·390 U1 ~ 9 1 . 1 ) . 

-
IR / K r: 31no , 

11ne , CH) : 1610 

5 ( p- SLJ • I\r ) . 

3050 , 3005 (/\r . CH); 29 50 , 20,0 

(C=I'I ) : 1270 (C - N) ; 1100 ( C- O); 

I e (re l . mt . ) : 10 (27.5) , 27 (27 4 7) , 20 ( L. . 3) , 



- l "'.,. -

(.5 . 3) , 113 (2 3 . 2) , 11 5 (100 ) , 116 ( 6 ~) • .. _) , 138 

'"7 , r ) , 351l ( 54 0 5 ) , 360 ( 39 . 0 ) , 373 ( 3 2 . 8 ) , ,;J06 ( 36 • . ) , 

c 

4 J1 f ~. + rJ0 0. "1 ) (22 . 2 ) , 0 .-.. , 1 , . c" • • Jt:. . 

I R/ K8.!:, : 3100 I 3050 , 3005 ('f'. r e CY) ; 2~::jC::O , 290 

(~ ""l ne , C i); 16 10 ( C ;;: ~\ ) ; 1100 , 1030 (C -Ol; 8 3 r.:: ( r - su • 

r . ) , 

s: m/e ( r e ]. . int . ) j 18 ( 70 . 2 ), 29 ( /),8 . 7 ), 132 ( ~L', . 4 ) , 

( F . • 11 ) , 35(' ( 35 . 5 ) , 375 ( L1L1 .• 1) , 377 ( 37 . 1:. ), 402 

, ) , [1, 20 U 'I + I 100 ) . 

s : m/El ( r e" . • int . ) ; 51:1 (24 ), 56 ( 10) , 57 ( 19 ) , 58 (10), 

(1 5) , 71 (:1.1) , 73 (100 ) , 05 ( 0 ) , 95 ( 9 ) ,127 ( 20) , 

13" (11) , 1/ (} ( ?~) ~,J , 167 ( 10 ) , 331 ( 1 /~ ) I 385 (1 ' , 390 

( 11) , t;,f' ( 11-:' ) , 4 1 1 ( 0 ), 4 23 ( 11) , It 2 L1· ( 11 ) , 425 ( l L: ) , 

2 (j.2) , 1,5 1 ( 10 ) , <~ 5 2 ( 11 ) I 46:: ( ,,+ 12) , ~70 ( 2 ) I I I I 

I : m/ e (rol . in to) ; 2 7 (25 . 2) , 28 (37 . 2 ) , 91 (7 1.1, . 8 ); 

1 ( 132 . 1) ) , 31(\ ( 68 J , ) , 3 3 4 ( 53
0

3 ) , 359 (73 . 2), 360 

( 5, 04) , 361 ( 5,; . • 2) , 37 3 ( l~ 3 . 2) , 386 ( 37. 0 ), 3~7 ( 21. J ) , 

, ( ,+, 1 r .) • 

IIl/C ( t·J l . i nt . ) ; 77 (10 0) , 10 4 ( 86 . 3) ,136 ( ,:6 . 7) , 

'2 • 1 ) 30 5 US 3 ) I 3 :::20 ( ,~! 6 • 7) I 3 L:. 5 ( 6 0 • 2 ) , j~6 (5 ) , 

(. ) ,' ~r 1 () ( n + , 89-. '3 ) . 



)"n thC ..J~ __ o f P1 ri L'o ( 1 , 2 - a ) py rim i d i n - 5- iu m c m : J un ds 66 

· -
T ' (l . 01 mo 18 of l i rne thyl s ul fl h " t e in 15 ml o f 

t ' e ~ci d 0 . 01 moJ.G o f 
!'Ie€ -

i L; 8 o r 

i L!·b o r 

1-:'k o r 

i t'd 

vo '. uti 0 n fJ f MG t h Y 1 m G r e G;' t .'J n IN 8 S d i m i n i s h 8 d • T ~ e 

su1tin'1 r e~)c ti()n mix ture Vf :l S 8 11 o~(i':(; t o c oo l ~) n d 
\ 

"u t D . !; m1 f ;)o rc'l lorAc .'Jcid a dd ed t o l. t . ' h e; 

r. luc t ~,,~ 3 fi 1 t H ' ed ~)y s~ ctio n , 'IF ' h ed ':c: ith a c e ti c 

I RjK8 r: 3 i CC , ""060 ( t, r •. C ~ ) ; 2 r~ 5Q , 2860 ( ':l lk c ne , 

') ; 17 0 ( C=G ); 1638 ( G::: l\! ) ; 1 10(' ( :·'o fch]' () f ,t P. ) . 

b 

I R I( r: 31()O , 3050 (!\ r .. CH) j 29 50 ( o lk ·- ne , CH ) ; 

72 (C =O); i 6 1C' ( C=N ) ; 110 0 ( rc r chl o r o te) . 

I" 

-:. j e ( r 1. i nt . ): 27 (10 . 5 ) , 39 (1 2) , 51 ( 30 ) , 

2 (1<:) , 7 ( 16 ) , 7 8 ( oS ) I 7 0 ( 10 ) , 10 3 (19 ) . 11 5 ( 13) 

7 ( 16 , 1 30 ( Fn , 20 7 ( 35 ) , 20 D (10 ) , .. (I ~) ( 1:: ) , 

2 ,. ( I'}r, ) , 237 
( 15 ) • 

c 

3 1r:'0 (!~ r . (;}!) ; 2()40 , 2060 ( C1 1k '-' i1a , C ~ i) ; 



-' 

1 0 

. 
( ) I 

'Ole ( r·:-·' . • in t.); 15 ( 32) , 18 (19 ) , ~:1. ( 5C) , 52 (1 ) , 

116 ( 20 ) , 2('r") ( 6 1 ), 22~ ( 2 1) , 237 ( 2(' ) , 252 (6 1) , 

IF? I/~ r : 315O , 3F'O ( /\ r • CY) ; 1710 (C =O) ; 1(, 2 ( C= tJ ) 

~ r chlr r-:te) ; 0 20 ( D-sub .; t. r • ) , 

m/ e ( r e I. int . ) ; 5 1 ( 1~ ) , 7 8 ( C1 4 ) , 192 ( 17) , 1 g.) 

228 ( h'O ) , 2':> ('" '-J ( 17) , 230 ( 33 ) I 2 56 (7 0 ) , 257 ( 12) , 

2 (22 ) , 271 ( :: ) . 

r imLh n- 4- iu m Comro-

un s 6 9 

To 0 . 01 mo la of d i me thyls ul ph 2 t e in 15 ml f 

acet i c ~ci d 0 . 0 1 molo o f ; 

l S ;:) o r 

1 '-, o r 

1 5 c o r 

15c1 

WC S 1.' Ie -::1 s n :' t h G mix t u r ere flu xed u n t . 1 th e :J vol u-

h an o f rle th '/lmercG p t 8 n w:, s d imini shed . Th e r s ult -

--: n -' o u t 

o . 5 m 1 0 f , e :-c :., 1 c r ic rl c i d .3 d d edt :) it . T" ' <'I , .v 

icthy11thor then , ir d ried . 

I R/I('"\ r 2r\50 , :P.7 5 ( '1'.kc ne , CI t) ; ~: 3 1 l~O {I'. r I C~) ; J t'.~ 

7 (r; =O) ; 1620 ( C=i' ); 110(" ( j1e rcr. 1 o r a te) . 

6 b 



20 (C=O) ; 1(")10 (C= I" ) ; 1 100 ( f'8 rchlor '"'t:3 ) ; 810 ( ;1 - u., . 

I r , ) . 

5 : 
m/ e ( ri.,) . • int . ) ; y, ( 21 ) I 4 5 ( 2(') , 10 3 (17) , 115 

-' ( 9) I 11~ (16 ) I 130 (33) , 2 27 (20) , 2 2C ( 52), 2~6 (100 ) , 

2S7 (1n) , 

°c -
lEL1<u.c: 315C (t.r ., C:'I); 29 80 , 2880 ( ;;' k :lno , C'I ) ; 

2" I 2'180 ("J.!ens , r.: .~ ) ; 17 15 ( C=O); :1.620 (C= t·,) ; 11 

( ,erchJo r ate ) ; 0:20 ( r - sub . t \r . ) . 

6 d 

'~K " .'~ r:. : 
710 ( C=O) ; 1615 ( C=f'i ) ; llCO ( ner ch 1o r :; te ); 8 10 ( p - su ~ . 

8, Synth es i s o f FyrimHlo {2 ,1-b) be nzthi e zo l-5-ium Compou nd 7 2 

To 0 . 01 ~o18 o f d i ma th y l su r ha t e in 15 ml o f 

ace tic nc i d 0 . 01 mo l e o f ; 

168 0 r 

16b L r 

l 6 c o r 

l 6d 

\ "15 0d c::1 :'n; the mL~ t u r e r e f l ux e d until he evo l utio n 

m th'fJ.m ~ rca n t n n VJD S rl i min i s he d . T"e r csu 'ting rc -

~ l ownd t o c oo l a nrl ~bou t 

f .~ rC ;l lor i c ~C i C' 8dJed t o it. 

J'i. tn I I ,-- C G)';' ~)uc 

• • _ I 

. 5 m 

', 5 

I 

" n ' 
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213 -
I R K1 r: 31 .;.0 , 30 0 , 30 20 «(\ r , CH) ; 2'J 30 , 2060 

lk"'n 8 , SH ) ; 1705 (C~G ) ; 1625 ( C= N) ; 11 0 ( " crc~-: o r t e) ; 

I ' r) 5 ( O- ,UI . /, . • 0 

" . . n (16 ) , 4L~ (2 5 . 5 ) 63 (15 . 5 ) , Wl ( 29 . 7) , C) ( 20 . 0) , 

16 ( 1. 3) , 21'/) (16 . 8 ) , 250 ( 5 2 . 9 ) , 27 8 (lOr') , 27S 

(1" . 2) . 

72b 

I ~ <Dr : 3150 , 3100 , 302 (!\ r . CH) ; 2'] " , 2 'lGO 

(".bne , CH); 17 tO (C~O) i 1630 (C = f\!) , 1100 ( a r c'1 1o r t ) ; 

81 ( r - sub . !~ r • ) • 

3 : m/ c ( r e ).. i n t e ) i 77 (1 8 . 8 ) , 10 3 ( 2 /i . 2 ), 11 5 (14 . 6 ) , 

( 2t: ) , V5 ( l~ o ri ) , 26 3 (15) , 2 ~! 2 (100 ), 29 3 ( F 1) . 

2c 

30 90 ( ', r , r' H) ; 2925 , 2850 ( .'"1 1,1.:- c , CH); 

720'" (C- ,); 1610 ( C;-:f'J ) i 110 0 ( r c rc h1.o r ·' tc ) ; 030 ( p_ - uh
• 

-,r . ) • 

I R Krj r.: 3 1 .t.. :1 , 309 ... , 3010 (f,r , C ~ ) ; 2 _ 50 , 288 

k'nc , c: : ; 17 15 ( C=:O) ; 16 -X'l ( C=U ) ; l1re ( r·' rc :l r t e ; 

r . ) • 
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