
SEARCH FOR A SIMPLER SYNTHE3’IC MODEL 
SYSTEM FOR INTRAMOLECULAR 1,3-DIPOLAR 
CYCLOADDITION TO THE S,t%DOUBLE BOND 

OF A PYRIMIDINE NUCLEOSIDE 

Recent report.d3 from this laboratory have descrii 
the unique chemical behavior of tbe derivatives Q and Ii, 
Scheme 1) of S‘deoxy-Y-azi&&& in a them&y in- 
duced cy~~t~n resction. The most ~~ aspect 
in this reaction was the facile bead ckavage aad recon~ 
binationbetweenN’andCsiathepy&idinepartofthe 
transient intermediate (lti): the adduct iii kd to N’J’- 
anhy~N”_(rg’~isopropylidenaS-Dnlbofura 
allophanoyl-12,3&azok (iv) and a 6,S’-imino 
cycl~u&oside (v), while in tbe presence of 23-d& 
c~~~~l,~~~~ (DDQ) it gave an . 
itrouWd cycknuckoside, d Compound k was rtgio- 
and staeospecifically transformed to triaxok nversed 
nuckosides, 4 and viii. 

simpkr synthetic suhstihtte could serve as a basis for 
expandingtheva&tyofl$-dipdarspeciestoapplyto 
the natulal nuckosideJ. Direct delivati7Btioll of 
nuckosides to a variety of 1,3dipoles seems to be a hard 
task at present. This paper describes the results of a 
synthetic study d&ted toward tbe determination of the 
~lcq@hofasimpkalkylchaininboducedatthe 
N’-position of uracil for causing the N’Cs ckavage, 
UtilGlg an a730 fun&n as one of the most easily 
accessiik IJdipoks. 

proloasad heathrs of l~PY1~ (2) 
(scheme 2) obtai&k from 1@roxnopropy@IEaciI 
(IY’ in toluene at 110’ gave i,P-trimethykneb 
aminoulacil (4) in 9296 yield. Dlniqg the reactbn tic 

Ouratteotionwasdbectedoexttoamoresin+r in&a&d& 
model system which cao meet the s&c nqair#ncnt 

appearanceofatinyamtnmtofanother 
pdarpmduct,thequantityofwhichdidaotseemto 

stemmiI@ from the unique 2$diaxa-lo-oxa-bicy- 
Ck~W.1ldecane system in the intamediate ty (dotted 

illcMsehoweva.Thispwhrtwashencesupposalto 
be&eiaitidaddttct,3,wiichmusthaver+dlydecom 

~k~~~l),~~~e~~~ha ~~~.C~~~V~~~~U~C~ 
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organic solvents and accordingly brominated to lJ?- 
Dimethykne&min&hromouracil (s) for NMR 
measurement. 

schewz 

We next investigated the effect of chain elongation by 
one or two carbon tits (Scheme 3). Although the 
synthesis of I+bromobutyl)_ and l-$bromo 
pentyl)uracil is described,~ we chose to start from l+- 
henxoyloxyalky&acils (6-8), since we wanted at the 
same time to establish the synthesis of I+hydroxyal- 
kyl)-uracik (9-11) to use for another unrelated purpose. 
These compounds could also kad to their cu-axidodkyl 
analogs (12-14) easily. 

w6cll- 8\1- d A’ 
( 2)noBz d ( 2)nOH 

9. X-Q nJ 8, X=Oi n=L 
2 X=S; n=4 19, X-S; n=b 

J “X-0;n=> l~,X=O;n=S 

Wll,Y iwa 
lj. X=0; n=h 15, X=0; n= 4 
13, X% n=4 
l4, X4; n=5 

5, X=S; n=4 

Schems 3. 

Alkyktion of u&l with 4-chbrohutyl benzoate’ was 
examined under a variety of conditions and the most 
favorabk one is described in the Experimental. In all tbe 
tried reactions, bis-alkylation at N’ and N3 was inevit- 
abk but the use of excess uracil allowed the formation of 
l+benxoybxybutyl)uracil (6) in 54% yield. 1 - (5 - 
Benxoyloxypentyl)uracil(8) was simiiy prepared using 
Schloropentyl henxoate? 1 - (4 - Renxoykxybutyl) - 4 - 
thiouracil (7) was also syntlmsked from 6 by the stan- 
dard method to observe the inthrence of the Mhioxo 
group in the cycloaddition reaction. Compound 6.7 and 8 
were converted to 1 - (4 - hydroxybutyl)uracil(9), 1 - (4 - 
hydroxybutyl) - 4 - thiouracil (18) and I - (5 - hydroxy- 
pentylkracil (11). respectively, in excelknt yields by 
simple alkaline hydrolysis. Successive tosylation and 
axidatknonPl1atfordedtberequiredl-(4-axidobu- 
tyl)uracil(l2), 1 - (4 - axidobutyl) - 4 - thiouracil(13) and 
1 - (5 - axhkpentyl)uracil(14) in moderate yields. Heat- 
ing 12 in tohrene for totally 2lM hr (compare with the 
S5 hr’s heating needed to convert i to Iv and v) gave 24 - 
dioxo - 3J,10,11,12 - pentaaza - bicyclo(82,1] - trideca - 
I.1 1 - dime (Is) as singk product in over 8046 yield. 
Compound 15 does not absorb above 210 nm and exhibits 
NMR signals for two NH groups and an definic proton. 
These spectral properties coincide with the data reported 

for compound iv.” similarly, compound 13 atforded 2 - 
thioxo - 4 - 0x0 - 3J,10,11,12 - pentaaxa - bicyck(OJJ] - 
trideca - 1,ll - diene (16) in 74% yield in a shorter 
reaction time. The UV-absorptions of 16 at 230 aml 
287 Ml are d&inctly bhl&ifted as compared with tbose 
of the starting material (Zt7 and 332 nm) and comparable 
withtheabsorptionsof l-@-D-nbofuranosy]-12$- 
triaxok-4-thkc.arhoxamideinaneutralmedium(239 
and 299~1)~ The differences of about 10 run between 
thecorrespondingpeaksofhothcompoundscouldhe 
ascrii to the limited co-pknarity of the triaxok ring 
and side chain in 16 as suggested by a mokcular model. 
NMR-Measurement for this compound was abandoned 
owing to its limited solubility. Interestingly, compound 
13 in solid state became a mixture of two components 
after standing at room temperature for one week. The 
minor, slightly slower-running (silica gel, chkro- 
form/methanol, 9: 1) substance was supposed to be the 
initial cyckadduct (triaxoline) which was also observed 
wben heated as judged by tic. The unexpected facile 
cyckaddition of 13 is especially interesting in mktion to 
further transformations involving aminatkn of the thioxo 
group, since we have not succeeded in characterking the 
products in the thermal reactions of some derivatives of 
5’ -deoxy - 5’ - ah-b - cytidine? On the other hand 
heating 14 caused no reaction, the starting material being 
recovered unaffected. Thus, it hecame clear that the 
fusion of a seven-membered ring to the dihydro - 8 - 
axaxanthine system (Scheme 5.23) can trigger the N’G 
decyclixation. 

scheme 4. 

Methanolysis of IS snmothly proceeded to give I- (4 - 
ureidobutyl) - 4 - methoxycarbonyl - 1.23 - triaxole (17) 
in 95% isolated ykld (Scheme 4). The structure of 17 
was evident on the basis of its uv’ and NMR spectra (see 
Experimental). Treatment of 15 with ethanolic amnmnia 
gave I - (4 - ureidobutyl) - 4 - cahxamido - 1,2,3 - 
triamk (18) and 1 - (4 - ureidobutyl) - 4 - etboxycarbonyl 
- 12,3 - triaxok (19) in 71 and 8% yields, respectively. In 
the NMR spectrum of 18 the signal of the carboxamido 
group appeared as a pair of one proton singlets. These 
and other resonance features are in agreement with tbe 
data for the ammondysis product obtained from iv.” 
The NMR measurement for 19 was not conducted owing 
to tbe material paucity, but the proposed structure of 19 
would be correct in view of the high regiospecifkity of 
the methanolysis reaction to yield 17. Thus, the resulting 
macrocyclic compounds, 15 and 16, can also serve as a 
good model for iv, which also undergoes regiospecitk 
nuckophfiic s&ion.‘” 

We then examined the chemical behavior of this sys- 
tem in an addition-elhnination reaction often observed in 
the nuckoside area’ when a leaving group is present at 
the j-position. For this purpose, 1 - (4 - ax&butyl) - 5 - 
bromouracil (Zo) was syntbesixed from 12 and submitted 
to a similar thermal reaction, when, as expected, 39 - 
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tetramethykne - 8 - azaxanthine (22) formed by cis 
ehination of hydrogen bromide from the intemmdkte 
2t Weme 5). The nuckosidic amrIo vl t!kheme 1) was 
initiahy synthesixai by a similar method.% In contrast 
withthefO~~Ofoi~~kaMdifl(Scbemel),rZ 
was not obtairmd by heating 15 with DDQ. This sugeejts 
that rccyclization of 15 to 23 is much more ditlicult as 
compared with that of iv to flf. This minor discmpancy of 
chemical behavior is ako retkcted in the tbermaf reac- 
tions of 12 and 13, because no other skkproducts such as 
4 formed by triazoline decomposition was isolated. 

It was further shown that this simple model system 
canyine a tetrantethykne side chain can @ace a pyri- 
midine nu&osii also in the case of an intramokcukr 
nuckophiic reaction which usually occurs at 6: 9 reac- 
ted with N-bromoacetamide WA) to give first two main 
products in comparabie amounts. These were tightly 
running in terms of tk. On kaving a &&ion of the 
mixture at toom temperature for one week, the slower 
moving substance disappeared and a new very polar 
substance formed. fkparation at this stage gave 1.0” - 
tetramethylene - 5 - bromo - 6 - hydroxy - 5,6 - dihy- 
drouracil(24) and more polar I - (4 - hydroxybutyt) - 5 - 
bromouracil (29) as stable products. Comparabk reac- 
tions to form 5’,6U-cyclo pyrEdine nuckosides are well 
documented.‘” The structure of 24 is evident on tbe basis 
of its spectral data. In the NMR spectrum a very smafl 
&-I&, coupling constant (J =22SHz) was observed. 
This suggests a dihedral angle of approximately 1 lO-l#p 
that is also supported by a model study. In another 
experiment we separated the unstable, slower movin9 
main product as crystals, the UV spectrum of which 
showed a week absorptiin at 276nm. indicating the 
partial conversion of this compound into 29: in fact, this 
compound smoothly transformed into 25 on shit warm- 
ing in methanof. Moreover, this unstable product in sofii 
state compktely transformed into 24 after two months at 
room temperature and, accordingly, was concluded to be 
a steric isomer of 24. Compound 24 also tended to 
decyclixe, but more slowly, to 25 in protic solvents as 
jud@ by a simikr absorption at 276 run. 

ln conclusioa, wad derivatives with W-functionalized 
butylchakatN’canserveassimpksyntbeticmodels 
for the study of intramokcular interafztkn between the 
base and ~-~~~~ sugar mokty in the pyrb&iue 

slupgishascomparedwiththenuckosides,iandfl.This 
shouldbeattriied,atkastinpart,tothelinearstruc- 
~of~~ls~h~~~~~~ 
favorabk geometry in nuckos~ derivatives carrykg 
the 5’-terminus on the same side with the base. 

-AL 

Alltbempsiueu~ lkuvspcctr8wmmcasmed 
on a Hitaclli I&J&l 2lwo -. The ‘HNMR 

-using&NM’CMHLspawm&r& 

byMissY.KawaiusingaP&&bncr2#&mcntalanalyzer 
~t~~~~.~~~~~(l~~h)~~ 
forcdumnchromatography.AueevapaationswerrcalTicdoutin 
-atofwowl(r. 

1-Q-Azi&propyI,wucff (2). A mixtme of 1’ (300 mg, 1.3 nun&, 
tcewhw chknide @4om& 3.9mnlol) and sodium 

laycrwasevapomkdtoagua,whichaystaU&dond&ting 
with a small volume of EtDH. Recrvm from EtDH IDVC 
230 n@ (92%) of 2 of mp m IR (KBr)vNs 2OKt cm-‘; UV 
(MeoH) 264 ~1 ((E geao); ‘HNMR (CDCl~} d 1.97 (2H, m, J = 
7 Hz, 2CH3.3AI (2H. 1, J = 7 Hz, 3-CHd. 3.83 (ZH, t. J = 7 Hz, 
lCHzk3.70 (1H, 6 Js~ = 8 Hz, Hs). 7.20 (lH, d, Jib = 8 Hz Hd 
and 10.06 (IH, br s, NH, D&xc-l. (Fumdz C, 43.10; 
H, 4.M; N, 35.73. Cak. for C&N& C, 43.W; H, 4-W, N, 
35S%k 

evaporaklaftkwoling.ihe&lucwasdi@edwithasmnll 

105 ~ of crystals tTotaJ 390 agl91.196): Analysis sampk was 
wrwtallkd from McQH. mu above #)(p:UV (&OH) 271 MI 
(in i6200). (Four& C. sb.zri; H, 352; N, ti:O6. C-ak. for 
C,HpN+&: C. 5Oa, H. S.43; N, 25.14%). 

~,N’-T~&~~uE-~-~-J-~~~Jow&(~).A 
n&urc of 4 (ltXtnr& 0.6mmol) and NBA (lOOls& 1.2mmoi) in 
DMF(lOml)wasJthrrdatroom~forlJhr.The~ 
solnwaswaporatcdtodryncssand~sc$dreskiuccdkctcdby 
fwationwithwatex(5ml).Rcclystaktmntkoma&tuleof 
MeDH and EtDH gave 126 mg ($696) of pate y&w pow&r (S), 
mp ahove 3005 UV (MeOH) 279~1 (S 19800); ‘HNMR (Dhf!G 
dd d 1.622 (2H, m, 2-CH3,3.1-355 (ZH, m, 3-CH&3.&3.9 (2H, 
m, lCH3,7.30 (1H. br s. &NH, D&kxchatwbk) antI 10.69 
(IH. s. lactam NH. D&excharwabkl (Found: C. 34.20: H. 
j.38; N, 16.17. Cal& f& C,~~~B~i~.M~~ ti, 34.31; H; 
3.66; N, 1637%). 

lWfauoyfoxy&ryl)unzcil (6). A mixtum of uracii (1.128. 
10mmol)and50%oikinnnawdw&mhydr&(340mg,7mmul) 
inDMF(5Oml)wasstkrcdat7O-U?for1hrandcookdtoruom 
t~.~h~~(i~~,6~)~~~~ 
~stimdat9oDfal2hr.Tk:(~gd,CHcIJMeoH,9:1) 
showuftwoIE&nprodwsandthestartkglttwial.Thtmixturt 

WrahzedwithAcDH,evapaatedandthcrcsiducpar- 
~hcwuCHQ,(BOmWwata(3Oml).Thespari@y 
sdubkmacilwasrccoveredbyWation(i9onq&Thcsqwted 
orBank layer wan dried. wtmmtalandatmlicdonasiticand 

wbrk88 ti QiNMR (CDct,) d i.62.2 (sti, < Si$2 and 
3-C&x 2). 3.6-4.1 (4H, m, 1EHi x 2). 4.ti.6 (4H, III, cCHS x 
2)‘ 5.69 (1H. 6 JSS - 8 Ht. H& 7.19 (lH, Jr* = 8 Hz, H&, 72-7.7 
Wf, m, ary0 and 7.-J (4H. ary9. 

‘k~~tmpinfrocrioa~&alwithlO%RtDAciuCHCl~ 
and then with 3% MeDH in CHCl,. Rccry&Wation of the 
obtaiwJsolidfrunlEt0Hgave936~(543%onthcba!&ofthe 
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uscd hlgrter) of crystels (0, q .p. 143-145? UV (?&OH) 226 (c 
14000) end 264 nm (c IOBW,: ‘HNMR (CDCL) d 1.6-22 (4H. m, 
1- ad ICHr), 3.6-4.1 (W. m, lCHs), 4.2-4.6 (2H. m. CCHs). 
&69(lH. d, J,4=8Hx. H,). 7.19(lH. d, J,l=8Hz. H& 7.2-7.7 
:3H. nr. eryl). 7.982 (2H. m, eryl) end 9.95 (IH, br. s, NH. 
B#-cxcmbk). (Found: C, 62.41: H. 5.6J; N. 9.42 Cek. for 
C(,sH,J’JsO,: C, 6249: H. 559: N, 9.72%). 

1 - (4 - Barwyloxylmty/) - 4 - fh&uaci/ (7). A mixture of 6 
‘500 m. 1.74 mmol) end sulfur omlt8sul8dc (413 IIIP. 3.48 mmol) 
in pyr&c (5 ml) We.5 stirrod et 1iW for Ut‘&t. l&her sulfur 
pcntesuM& (413~) wu edtkd end hesting contintkd at the 
~tempfandditionelIhr.Aftaevrpartion.themiduewas 
pettitknod between CHCI, (4oml) end wetcr (7mJ). The 
qmretodorgenicleycrwesdrkdovaNesSD,endcvepommdto 
ive e solid rcsiduc. which wes colkctal with e smell volume of 
EtDH end rccrystellixcd from MeOH to eBord 368~ (68%) of 
1, mp 14&W? UV (MeOH) 228 (e 14800). 251 (c 5700. sh) end 
132nm (e 19400); ‘HNMR (CDcls) d 1.6-2.2 WI, m, 2- end 
3-CHr), 3.6-4.0 (W. m, ICHs), 4.245 (ZH, m, 4CH2). 6.35 (IH. 
d, Js4-SHr. Hs). 6.98 (IH. d, Jr,=8Hx. m. 7.1-7.7 (3H, m. 
rryl). 7.85820 (ZH, m. eryl) end 10.12 (IH. hr s, D&xchengc- 
tbk). (Found: C. 59.07; H. 5.42; N. 9.80. Cetc. for C,sH,,N#,S: 
:, 59.m H, 5.30; N, 9.21%). 

l_(~&JtZ&xy~y&oItc~ (8). Uracil (3.368. 30 Mnd) end 
!8% oil-ii sodium hydtick (1.02 8.30 X 0.7 mmol) in DMF 
‘~ml)wustimdet700forlhrendthencookdtoroomtemp. 
J-Chloropcntyl bmuoete’ (4.218, 3OxO.6mmol) wes e&d emi 
!hcmixtutcstimvJetmomtarpfor2hr,endthcnet!Wfor6hr. 
@r eveporetion. kc-wetcr (50 ml) wes eddcd to the residue and 
!hc mixture ncutrelixod with AcDH under swirling. The nsultinp 
r@ of uncoosurncd urecil wes colkctal by suction end weshod 
with CHCI, (I.27g. 113mmoi). The filtrete wes cxtrectcd with 
CHCls Oml) end the scperetai CHCb sobr evaporetcd eftcr 
hying. Tbc obteinod flrn wes epplkd on e silica gel cohtmn 
:2x 18 cm) end dutcd with CHClr. The fester-running oily frec- 
&on (716~ 8% on the besis of the used helocstor) proved to bc 
1.3 - bis - (5 - batxoyloxypcntyl)urecil: ‘HNMR (CDcls) d 
1.2-2.2 (IW. m, 2-. 3 end 4-CHs, x2), 3.76 (4H, 1, J = 7Hr. 
lCHsx2). 432 (4H. t. J =6Hz. S-CH2x2), 5.66 (IH. d. Js*= 
I Hz, Hy). 7.06 (IH. d. J,&=8& H& 7.1-7.65 (6H, m eryl) end 
7.858.2 (IH, m, eryl). This product wes dkcmdcd. llrc sccood 
mainfractioagavel.92g(3146onthebasisdthcusedhrlocster) 
of 8 es crystels of mp 113IlBeftcr rccryste8ketii from EtDH: 
UV (M&H) 225 (t 272(D) end 264nm (t 28700): ‘HNMR 
[CDCI,) d 1.2-2.2 (6H, m, 2-. 3- end +CH,), 3.76 (tH, t. J = 7 Hz, 
CCH3.4.32 (2H, t, J = 6 Hx, 5CH3,5.66 (IH, d, J = 8 Hr., Hs). 
7.14 (IH. d, J = 8 Hz, Hr), 7.1-7.63 (3H, m, eryl). 7.85-8.2 (2H, m, 
sryl) end 9.80 (IH, br s, NH, D&xchetq&k). (Found C, 
633Jo; H. 6.03; N. 9.08. Cek. for C,,H,&O,: C. 63.s H, 6.00; 
N. 9.27%). 

l-Wfy&.xy&$umci/ (9). Compound 6 (231 g, 8.0 mmol) in 
~mixtutuofMcDH(loOml)endconc emmalie (latml) wes 
stirrod et room tcmp for 43 hr end tbc multing soln eveporetal. 
Thcrosiducvvesco-cveporetaiwithEtDHecoupkoftimosend 
Qcstal with a smell volume of BtOH to 8ive crystals. Rccrys- 
telhxetiou from EtDH conteininp e sure8 emount of McDH pve 
I.468 (98.9%) of 9 es homopca#w crystels. m.p. 125-l= UV 
[MeOH) 264nm (e 9800). (Found: C. 52.45; H, 6.41; N. 15.08. 
Cek. for C,H,sN#It,: C. 5216; H. 6.57; N, 15.21%). 

1 - (4 - Hydroxy6erfi - 4 - f* (IO). A mixture of 7 
[361 n& 1.19rnmol) end NeOMc (26Otqt. 4.81 mmol) in McOH 
30 ml) wes heated to rclux for 1 hr. After cooling, the mixtutc 
wes nattrelixcd with AcOH, cveporetod eud the residue cxtrac- 
kdwithbotecctooc(3x2Bllll).TbccoorbiM!decuoocsohIwa5 
evapotatcd to a gum, whkh wes dig&cd with e snnll vdumc of 
smixtrneof~Hnnddhato~e211~(8996)ofpractically 
homoocneour crystels (10). A pert wes rccrysWlixod from e 
mixture of BtDAc end eutork for e&sir. m.p. 122123Y UV 
[M&H) 247 (z 5000) end 332 run (a 28800). (Found: C. 47.83; H, 
5.99; N, 13.75. Celc. for C&Nm: C. 47.99; H. 6.or; N, 
13.99%). 

lWf~HMcil (II). compouod 8 (lJ2&5n~d& 
sl:lmixttue(lSOml)dMcOHendcoucemmonie 
struomtcmpforlhrendthcrcsuMngsohlkftetroomtempfor 

9Ohr. Afta cvepartion, the rcsiduc wes pert&r& betmm 
EtoAc (3Olnl) end weta (2Oud). The scpueMd equeour leyor 
wes evaporated end the residue rocrysteltixod from BtDAc to 
give 826m (83%) of II. mp 8184? UV (McOH) 264nm (c 
IOOW; ‘HNMR (CDcls/DMSOd,, 3: 1) d 1.1-2.0 (6H. m, 2-. 3 
end 4-CHr), 3.2-3.9 (4H, m, I- end S-CHd, 4.13 (IH. 1, J = 5 Hz_ 
OH. W-cxchprpaMc). 535 (IH, d. Jsl= 8 Hr. B). 7.36 (1H. d. 
Jr,=8Hz. H‘l -end 9.98 (IH, br s;NH. D&xche&ebk). 
(Found: C. U.IIo: H. 6.85: N. 13.90. Cek. for CJLN,OIZ C. 
54.53; H,7& N;l4.i3%): 

_ _ . 

1+4rid&uyf)umci/ (12). A ntixtme of 9 (64.5 np. 3.5 mmol) 
end tosyl chloride (800~, 105nunol) in pyridinc (14ml) wes 
stirred at room temp for 5hr cod trutcd with wetcr (Zml) for 
1 hr. After cveporetion, the mixture wes pettitkocd bctv~~~ 
EtDAc (15Oml) end weter (SOtd). The scpuretod orpr6c kya 
wes drkd over Nia& end eveporetcd to l light-ydlow puete. 
Illiswescombincdwithsodiumexi&(683mp,105ntmoJ)end 
tctncthylentmonium chloride (1.74g,lOJ nunol) in DMF (24 ml), 
end the mixture stirred et room tern0 overnight. ll~ insolubk 
lllOtUi8lW8S8ltUCdOff8lldthC8ltN~C~Cd.TbCfCSidUC 

wes pertitionai bctwccn EtDAc (5Oml) end wetcr (3Oml). The 
scperetul equcous leya wes tutein cxtrectcd with BtDAc (40+ 
30.ml) end the combined EtOAc-dn evepm&d eftcr dryis to e 
gum, which mve 4&l tug (66%) of 12 from MeOH, m.p. lU7-lop: 
UV (HeOH) 265~1 (c 10300): IR (KBr) Y Ns 218Ocm-‘; 
‘HNMR (CDCI,) d 1.71 (4H, br 1. t end 3-CHs). 3.36 (2H. 1. 
J=6.6H& 4-CHs). 3.78 (W. t. J-6.6Hx, ICHJ, 5.73 (IH. d, 
Jr4=8Hx, H,), 7.21 (IH. d. J,*=8 Hx, H,) end 10.08 (IH, br s. 
NH, D@xchengceMe). (Found: C. 46.08; H. 536; N. 33.28. 
Cek. for C.H,,N,(X: C. 45.93: H. 5.38~ N. 33.48%). _..__ 

1 - (4 - &&J&y/) - 4 -~fh&& (13). A mixture of IO 
(783 In& 3.74mmol) erul tosyl chtoridc (970 m& 5.1 nunol) in 
pyridinc (15ml) wes stirred et room tcmp for 9hr end than kft 
et(rovwnightThcmixtutuwestrcetcdwithesmellvohtmoof 
watcr. cveporetcd end tbc rcsidtk pertitkoai botwccn EtDAc 
(Xlml) end wetcr (IOrnl). The orgenic leyer wes worhcd up es 
usualtoafiordegumwhkhwasrpplicdone~pdcolunm 
(3x 17cm) end clutod with CHCls/EtDAc (3: 1) to give 884m 
(25 mmol, 55%) of I- (4 - tosybxybutyl) - 4 - thiour~il es e 8utn 
The tote) wes combined with sodium addr (487w 7.5mmol) 
end tctre&ylammonium chloride (1.24 g, 7JnumB in DMF 
(6ml). The mixture wes stitrcd at room tcmp for 3 deys end 
eveporetcd. The rcsiduc wes pertitionai bctwccn EtDAc (40 ml) 
endmta(8ml).Thescpprated~kyerwasw~up1s 
usueleruJthofme8yobtemulpestcwessubmittcdtositicegd 
cohunn chrometogtephy (2 x 18 cm, CHCl,/EtOAc, 3: 1) to give 
428 m (1.86 mmol. 74.5%) of 33 es cry& of m.p. 88GW s&r 
rocrvstelliition from a mixttuc of McOH end EtDH: UV 
(M&H) 247 (c 5900) end 332 nm (c 19800); ‘HNMR (CDCls) d 
I.&21 (4H, m 2- end 3-CH3,3.2-3.55 (2H. m, 4-CHd. 3.65-3.95 
(2H. m. ICHd. 6.35 (IH. d hl = 8 Hz H3. 6.98 (IH. d. Js* = __ 
8 Hz. H& No-distinct .&&II .fo;-NH gr&p &pcercd. (Found: C. 
4241; H. 4.97; N, 31.32. Celc. for C,H,,N,OS: C, 4266; H, 4.92: 
N, 31.19%). 

145.-Addopartmuruci/ (II). A mixture of II (583s 
3.Ommol) end tosyl chhuidc (813 m& 353nnnol) in pyridine 
(15ml) wes kft et room tcnlp ovanight. The usuel work-up 
invoking EtOAc cxtrsction pvc e peste. which wes comb&d 
with sodium exhk (573 ~q& 8.8 mmol) end tctracthyJenunonium 
ch~de(l.77~8.8Imwl)inDMF(25ml)aadUKmixhmstirred 
d65.for3hr.Aftacvrporatioathcnsiduewaspertitioned 
bctwocn CHClr (3Oml) end wetcr (7ml). The or8enic leya wes 
drkd end evepotatcd to give 372 rng (57%) of practice8y pluc 14 
esaodeve8owsvruaAmrtionwesuur&?dbvtkkihceed. 
CHC&/E& (I; i)] ior enelysis. IR (n&t) Y N,iO#)cm-‘; UV 
(&OH) 263 nm (c 10900); ‘HNMR (CCXI,) d l.l-21(6H. m. 2-v 
3- end +CH,). 3.29 (2H. 1. J = 5 Hx. 5-CH3.3.76 (2H. 1. J - 7 Hz. 
lCH,).5.71 (1H.d. Js,=8Hx. H,).7.19(lH. d, Js,=8l& H,) 
end 10.1 (IH. br s. NH. D0cxchemtoebk). (Found: C. 48.63: H. 
5.98; N;31:20. Cek. .f& &H,&&: C. 48.42; H; 5.87; N; 
31.38%). 

24 - fXoxo - 3~.10,11,12 - pentann - trkycfo(8~1) - fr&n - 
I,11 - UkRe (15). coqlolmd I2 (42ott& 2 mmd) in titlak 
(4oml)~heatsdtorelkufa6obr.Repatcdlk~l[silics 
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