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5-Merceptourecil (I), en l ntimctabolite of thymine in 4. 1eichPvnnii 

(l), potsntiatam the inhibitory effecte of 5-fluorourecil end folic- 

l ntegoniete egeinet l everel treneplented tumore in rodent6 (2,3). The 

p-2'-deoxyribonucleoeide of itm dieulfide wee recently obteined by 

e-tic mthod end wA8 found to be l potent inhibitor in micrObiOlOgice1 

eeeey eyrtau (4). 

Our effortr directed et the chemial l yntheeie of 5-mrcepto-2'-deoxy- 

uridine (VI) vie the chloromercuri-procedure (5) were uneucceerful. A - 

new method for the eyntheeie of nucleoridee wee recently deecribed by 

Nirhiaure, et.el. (6). -- Thee8 l uthore reported thet u-O-trimethylsilyl- 

derivetivee of urecil, thymine end cytorine, on fuefon with veriour ecyl- 

helO&+no l ugere SeM the CorreepondinS Nl-Slycoeidee with simult~neOu8 

rwvel of the trtithyleilyl group from the 2-C-poeition. We applied 

thie method (which l ppeere to be l nelogoua to the Gilbert-Johneon ryn- 

therir (7) of nucleoeider from 2-C-•lkyl-pyrimidinee), in verioue wdifi- 

cetione to the eyntheeie of VI. 

Coupound I wea refluxed with l cetic enhydride in dry pyridine, to give 

II (71.5%). Recryrtelliution from Prthenol geve white needlee; m.p. 

* This invertigetion wee l upported by grent CA-06695 from the National 
Center Inetitute, U.S. Public EMelth Service, Betheede. y. 
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254-25~5.5~. Disappearance of the sharp infrared peak of I at 2550 cm-1 

(S-H) indicated acatylation on the thiol. (Ultraviolet ezH 271 IQ.I 

(6 5,950). Anal. Calcd.: C, 38.70; Ii, 3.25; N, 15.05; S, 17.22. Found: 

C, 39.01; H, 3.38; N, 14.80; S, 17.02). Treatment of this compound with 
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trimethylchlorosilane under refluing in benzene, in the presence of 

triethylamine (6), gave, after separation of the triethylamine hydro- 

chloride and concentration of the filtrate, a viscous oil which was 

purified by vacuum distillation @.p. 110-111°/0.35 mn.). This aolidi- 

fied on prolonged standing at -5'. to give white, crystalline 5-acetyl- 

mercapto-2,4-O-~(trimethylsilyl)uracil (III, 75.5%). m.p. 53-5O. Infra- 

redVg$s 1715 (C-O), 1530-1570 (C-C and C=N of fully aromatic pyrimidine 

ring), 1250 (Si(CH3)3). _ (Anal. Calcd.: C, 43.60; H, 6.66. Found: 

C, 42.89; H, 6.38). This was reacted, under various conditions (see 

below), with equFmolar amounts of the halogenore IV. The latter was 
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prepered l ccording to Fox, at&. (5) but further purified by recryatelli- 

eetion from CC14; m.p. 131. (reported: 118-120'). The reection mixturea 

were aubaeqwntly treeted with wter, et room tampereture, to remova the 

4-O- (end eny unreected 2-O-) trimstbylailyl groupe (6). The blocked 

nucleoaide V wa extrected with boiling tolueae end the recovered pyrim- 

idiae II (frm unreacted III) we aepereted by filtretioa. Yielda of V, 

efter recayatellitetion from tolwne, were beaed (e) on molea of aterting 

materiel (III end IV), end (b) on molea of converted u, unrecowred) 

pyrimidine (Teble I). 

We found tbet the ateric course of the coupling reection wa controlled 

in e decisive tinner by the tempereture et which it uea conducted. When 

III l md IV wre mixed in boiling bemeae end refluxed for l-1/2 hra. 

(Method A), or, when the tw reactenta wre fuaed at lOO-110. for 15-20 

min. (l4thod B), only the B-e-r of V (m.p. 169-170.; [a]:' -53.9. 

b 1.0, cWC13J; ultreviolet Asp 272 end 241 qr k 10,820 l ed 36,610]; 

Anel. Celcd.: C, 51.72; tl, 3.49; Cl, 12.22; I, 4.82; 8, 5.50. Found: 

C, 52.15; 11, 3.45; Cl, 12.54; I, 4.86; S, 5.72) could be iaoleted from the 

reection mixture l fter hydrolyaia. In contreat, when the reection wee 

conducted in benrlne solution et 37.. for 90 hre. or longer (Method C), 

only the p-e-r of V (m.p. 168-168.5.; [s]:' +53.3. k 1.1, CllClJ; 

ultreviolct rpectrum: aam l # B-V; Anel. Found: C, 52.09; H, 3.67; 

Cl, 12.40; N, 4.90; S, 5.63) wa iaoleted. In eech ceae, cryetellizetion 

from the sew solvent (tolwne) yielded either rho Q or the 0 e-r. On 

mixing the tw, l herp-Psltiw l wmera, the m.p. wea depreaaed 15-20.. m 

reletively high yield of the pure l nomr, beaed on the tote1 l wwt of 

pyrimidine which took pert in the coupling reection (!feble I (a)), indi- 

ceted that the other e-r could hew been foorasd only l e e minor product 

(particulerly, in Mcthoda B end C). 
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TABLE1 

Method Yiold Anomr 
Imj -?J?L - a 

A 29.5 54.0 B 

87.4 B 

70.3 a 

,beaed cm oterting mto+el; 
of the emount of pyrimidino reectod. 

B 37.5 

C 11.8 

(e) Yiold of purif&od product (V) 
(b) l eme, celculeted on the beeie 

Aeeigaaant of the l -ric configuretione vee bared (a) on the n.m.r. 

epectre of the blocked nucleoeidee, a-V end B-V, in DSBO, which, in the 

nucleoridic proton (8;) region, cleerly ehcued the cherecterietfc 4- end 

)-peek petterne, reepectively, of benwyleted a- end @-deoxyribowcleoeidee 

(6) (there opectrel bendo were, in fact, idonticel in l peeing, reletive 

sire end l hepe with thore of the corresponding l nomera of 3',5'-di-O-p- 

chlorobenmylthymidine, l ee below), end (b) on the biological ectivitiee 

of their rcepective doecyletion producta b-VI end B-VI). 

Deecyletion of B-V tith 1.5 equivelentr of N&C% in methanol et room 

temporeture, give the biolqicelly ectfve B-•nomer of VI (82.73; r.p. 

170.; [u]j$' +26.4* [c 2.0, H20]; Anel. Celcd.: C, 41.53; B, 4.61; N, 10.76; 

S, 12.32. Found: C, 42.10; II, 4.66; N, 10.44; S, 11.74), while eimiler 

treetment of a-V geve the a-VI e-r (m.p. 183-S.; [aIn 25 +7.85* [c 2.0. 

H20]; Anel. Found: C, 41.70; 8, 4.80; N, 10.58; S, 12.11). Yhe two l -re 

heve tho l eme ultreviolet l pectre: A&~ 284 w (a 6400); F.&~ 334 end 

253.5 qr (e 5000 end 9400). A detailed etudy (9) of theee end releted 

compounde showed thet thie lergo bethochromic ehift ie due to ioniretion 

of the S&group. When the letter wee oxidised by l llouing the l olutione 

to etend in l ir, tha l pectre becam identicel with thoee of tho ensymeti- 

c~lly prepered p-VI dioulfide (4) which ehowed no bethochromic rhift in 

elkeli, in Agreement with other Nl-subetitutod urecil derivetiver (10). 
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,Biological activity wae detominkd in the 4. IeichPvnuii array (11) in 

which ,3-VI l hewed half-mexinul inhibition at a concentration of 0.02 

p&L while CC-VI wee inactive at cl.0 &ml. 

The obeerved teqerature-controlled l tereoeelectitity of the coupling 

reection ie not limitad to the above cane of nucleoeide eyntheeie. when 

~(trimthylrilyl)tbymine (6) vae reacted with IV according to 'Wthod 

8". 26.2% yield (baeod on the l tarting mteriale) of 3*&i'-di-O-p-chloro- 

benmylt~dine (12) wee obtained, together with 8.0x yield of the 

correepondiw a-a-r', & an a/B ratio of 0.3. when Wethod Cl wae 

applied to the earn reactante, the a-r-ratio obtained wan cr/~ - 5.5. 

l'hir ia a mocb larger range of l tereoeelectivity than that l chieved by 

germ and cowrkere (12) in the anelogow Hilbert-Johneon l yntheeie (at 

room tamperatura) of the - pair of a-re by varying the solvent 

(a/B - 1.9 - 3.6). Alao in the reaction of bir(trimthyleilyl)-S-fluoro- - 

uracil with IV, ‘9khod B@@ yielded l ubetantially the f~, and "Method 17' 

the a a-r of.3',5'-di-O-p-chlorobeneoyl-2'-deoxy-5-fluorourfdine 

(detaile will be reported). 

We found that the halogenoee IV on mtanding at roOm te~rature in 

benzene solution gradually undergoa* a chaqa in it8 optical rotation, 

from [a]g5 +102. to +70.1' (c 1.12) within 6 hrr. Since our #harp-melting, 

cryrtalline preparation cf IV ie probably the pure a-anomr (13), we 

believe that the coupling reaction, in the case of kthodr A and 8, 

proceeds by s2 machanima, wtth inversion of configuration. The mccha- 

nism of the reaction in the case of "Hathod C" ir under investigation. 



1764 No.16 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

T. J. mrdoe, B. B. lbrr. l cd T. J. Enkoji, J. hr. Cbem. 80~. 7& 
960 (1955). 

T. J. Budoe, A. Sagaloff, aad J. 1. Ambrue, Heture ug 612 (1959). 

J. 1. A&rue, end A. Segeloff, Proc. Cincer Rec. & 2 (1959). 

T. J. Berdoe, K. Bereaeki, end V. C. Ceeboter, to be publiehed. 

J. J. Fox, 1. C. Yuag, I. Waqen, end M. lioffer, & Amer. Cham. 80~. 
&, 4066 (1961). - 

T. Niehirmre, B. Shimieu, I. Iwei, Chem. PhArm. Bull. (Jeoen) & 
1470 (1963). 

- 

C. B. Hilbert end T. B. Johneon, Lhmer. Chem. 8oc. 2, 2001 (1930). 

R. U. Lemiem end M. Roffer, Cen. J. Chem. 2, 110 (1961). 

T. J. Berdor end T. I. Kelmn, to be publiehed. 

D. Shuger end J. J. Fox, biochim. Bioohvr. Acte& 199 (1952). 

T. J. Berdor, 0. M. Levin, B. & Rerr, end H. L. Gordon, & Amer, 
Chem. 80~. &, 4279 (1955). 

M. Pryrteg end F. 8vorm, Coll. Csech. Chew Cam. 2, 2960 (1965). 

A. K. Bbettecberye, R. K. Nom, and 8. C. Fletcher, Jr.. J. Or& 
.Qlam. 28, 428 (1963). 


