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B Quantitative free radical addition of perfluoroethyl iodide to ptopargyl alcohol in the presence of 

sodium hydrosulfite gave En-2-iodo-4,4,5~~-~~u~Z-~~-l~~, which were converted to 4,4,5,5,5- 

pentafluoropentan-l-01 in one step in excellent yield by catalytic hydrogenation over platinum oxide in the 

presence of triethylamine. 4.4,5,5.5-Penufluoropentan-1-thiol was obtained in good yield via modiied 

Mitsunobu maction of the alcohoL 

Importance of fluorhmmd compounds as thempeutic agents is well documented. Recently, introduction of 

a 4.4,5,5,5-Pentafluoropentan-I-thiol (1) moiety in the side chain of estradiol significantly increased its 

antiestrogenic potency. The antiestrogens RU 58 6881 and ICI 182.7802 are good examples of the above 

in&aledapplication. 

RU 58 688 ICI 182,780 

Despite the interest of this chain, there is a lack of general methods to prepam thiol 1. Herein, we describe a 

simple and relatively straight forward synthesis of 4,4,5,5,EP~~uoropentan-1-thiol from perfluoroethyl 

iodide. 

Scheme 1 outlines our approaclu the key steps of this approach are the pmparation of allylic alcohols 2a 
and 2b followed by their reduction to provide alcohol 3. Ultrasound-promoted addition3 of perfluorcethyl 
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iodide to propargyl alcohol in the pmsence 0fxincpowderwasunsuccegduL However, free radical addition’ in 
the presence of axobis(isobutylnitrile) gave a (kl) mixture of alcohols 2a and 2b in 50% yield. However, 

pmikation of alcohols from the mixtum was usually difficult, Cht the other hand, tbe method of Tang et. uZ.,~ 
which used sodium hydrosulfitekodium bkarbonate (1: 1) gave very high yield (99%) of pmdncts 2% and 2b 

(E/z, 1:l). 

CF,CF,I + HC=CCH,OH 
&%204r-a 

- 

HzO, W&N 0% 5 h 
CF CFj&O” 

Hz, PQ, EW 

s - EiOAc, 25%. 3 h 

OOK 2d2 b 85% 

E/z P 1:i 

(1) DUD. PbP. THF 0 

CF3CF,CH2CH2CH,0H 0% 0.5 h 
- CF3~2CJ-WH2CH2 SK 

-HP0 

(2) 3. CH&QW THF 
CH3 ,ooec 3 h ’ 

3 OYi, 0.5 h; 25oC, 3 h I 65% 

65% 

Scheme 1 

Selective deiodination of the En isomers via catalytic hydrogenation over Raney Ni or PdlC in the 

pmsence of a base (NaGH, KGH or KqAc) gave a mixtutu of partial d&d&&a products, sllyl alcohols and 

4,4.5.5,!5-pentafluoropentan-l-ol(3)P When hydrogenation over platinum oxide 07 was cartied out in the 

pmsence of triethylan& (Et@ in ethyl acetate whem the salt (&NH+I-) could selectively be precipitated out 

alcohol 3 was obtained in one step in excellent yield. Deiodination along with reduction of the double bond also 

occured. Two equivalents of trietbylamine gave the best result (95%). The thiol 1 from the alcohol 3 was 

prepared by first converting to thiol eater 4 followed by basic hydrolysis. Thus, the reaction of tltiolacetic scid 

with alcohol 3 under modified hfitsunobu conditionso gave thiol ester 4 which, without much purification. wss 

treated with sodium hydroxide to give thiol 1 at a 65% yield.10 
In conclusion. the present approach, while beiig very practical and eftkient, provides an opportunity to 

prepare the thiol 1 in gram quantities. AU steps can be carried out on a bench top without much extra 

precautions. AU reaction conditions am mild” 
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10. (a) -on of @2)-2-iodo4,4~5.5-pent8fluoro-2-penten- lzols (w2b): In a high p-me 

leactionvessel+ wyl iodide (43&g, 174.9 mmol) was bubbkd into a stirring mixture of 

acetonihile (350 mL) and water (300 mL) +MO=‘C. Ropa%yl alcohol (9.8 1 g. 174.9 mmol) was 

added followed by a mixture of sodium hydrosulfite (30.44 g. 174.9 mmol) and sodium hydrogen 

carbonate (14.7 & 174.9 mmol). Afcee: the add&o% the mixture was stirred at Ooc for 5 h. The 

reactionmixtunewrs~~~water(3oomL)andexaac~withether(3XXmL).The 

combined organic layer was wasbed with a sat. NaCl solution and then dried (MgSO4). Removal of 

solvent under tcduccd pns~lrc gave the products 2a and 2b (52.4 g, 99%). ‘Ibe NMR analysis 
. . 
~tbe~ofamixtureoftwoisomers(EIZl:l):IR(neat,~-~)3347~r).1640,1336. 

1198,1130, 1048; 1H-NMR (CD$Z!l) 6 3.42 (s. 2 H. EIZOH), 4.30 (dd, I = 1.5.2-O Hz, 2 H. E- 

CH2). 4.32 (dd, J= 1.3. 2.0 Hz, 2 H, Z-CHz), 6.39 (t, J= 14.8 Hz. 1 H. Z-CH), 6.71 (t, J= 

14.2 Hz, J H. E-CH). l*-NMR (CmCl) 6 64-2 (B-C-1). 72.1 @-C-l). 115.4 (t, Jm = 4.2 

Hz, E-C-2). 118.9 (t, Jm = 23.3 Hz, E-C-3). 123.8 (t, .riwx: = 5.6 Hz, Z-C-2). 126.4 (t, Jm 

= 23.5 H2,Z-G3). 113.3 (qt. Jpc = 252.9, 38.7 Hz, C-5), 113.3 (tq. Jpc = 287.1. 34.1 Hz, C-4). 

(h) 4.4,5,5,5-Pentafluoropentan-l-01 (3): To a stirring solution of compounds 2ai2b (52.2 g, 

172.9 11111101) in ethyl sctatc (400 mL) were added platinum oxide (2.5 g) and triethylarnine (35.0 g, 

345.8 mm01). Afuzr the addition, the system was evacuated three times with hydrogen and the 

reactionwascaniedoutlmderhydrogenatmosp~~filledinaballoonat250Cfor3h(a 

niethylamine-hydrogen iodide salt was formed which precipitated out as a white solid form the 

solution). The catalyst and the salt were nzmoved by fdtration and the. solid was washed with ethyl 

acetatc(2X80mL).Thecambinedorganicphasewaswashcdwithl%HCIfollowedbyasa+ 

Nacl solution, and Tim dried (MgSO& Removal of solvent under reduced presure gave the crude 

compound, which after distillation provided the product 3 (29.3 g, 95%) as a colorless liquid, b-p. 

133-135°C (Lit’ b-p. 133-135°C). IR (neat, cm-l) 3347 (br). 2995.2889. 1362. 1346, 1316.11%. 
1060. 1012; IH-NMR (CD3Cl) 8 1.78-1.88 (m+ 2 H, 2-CH2), 1.96 (br s. 1 H. OH). 2.04-2.22 (m. 

2 H. 3-cHz), 3.72 (t, J = 6.0 Hz, 2 H. l-CH2). ‘Q-NMR (C-Cl) 8 119.0 (qt. Jm = 285.5. 

JFX-C = 36.5 Hz, C-5). 115.9 (tq, Jprc = 251.6, Jncc = 36.4 Hx, C-4). 61.3 (C-l). 27.3 (k 

Jm = 22.0 Hz, C-3). 23.5 (C-2). 

(c) 4,4,5,5.5-pentafluoropentan-I-thiolacetate (4): To an effiiently stirring soh~tion of 

triphenylphosphine (62.8 g. 239.3 mmol) in THF (650 mL) at 0°C. dihpropyl axodicarboxylate 

(DIAD) (48.4 g. 239.3 mmol) was added and the mixtunz was stirred at O“C for 30 min. A white 

precipitate formed. 4.4,5,55-PentatIuoropentan-l-al(3) (21.3 g. 119.7 mmd) followed by 
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tbioac& acid (18.2 g. 239.3 mmol) in THF (150 mL) wen added dropwise over 20 min and the 

mixtucewasstimsdfor3OminatO”Cfollowedby 1 hat25“CTbecolorofthemix~changed 

form gray-gr#n to a clear yellow sol&m. THFJ was removed by a se8ular fiactioaal distiUation, 

aadtheieaultingmixlurewas~cooleduOOCfor16h(bripbenylphospbiaeoxideand 

triphenylphoephi~~ wldm preeipita&xJ out). - pseeipitates was moved by filtration and was then 

wsshedwith~~aher(3X5omL).Afterdistillingoutpetmleumetberat85”c(oilbath), 

thiolxetate 4 (24.6 g, 88%) was dist&d out at 135~UPC (oil bath) u&z reduced w as a 

colorless liquid, b.p. 88-9tPC/30 mmHg. IR (neat, cm-l) 2947,1697.1358.1197,1134.1102, 

1066; IH-NMR (CDQ) 8 1.84-1.98 (m. 2 H. 2’-CH2). 2.01-2.20 (m. 2 H, 3’-CH2). 2.36 (s. 3 

H, 2-CH3). 2.95 (t, J = 7. I HZ. 2 H, l%Hz). 13C-NMR (CD3Cl) 8 195.2 (C-l), 119.0 (qt. 

spjc = 284.9, Jm = 36.5 Hz, C-5’). 115.7 (tq, Jm = 289.1. J&c = 36.3 Hz, C-43, 30.6 (C- 

2). 29.5 (t. Jm = 22.2 Hz, C-3’), 28.0 (C-l’). 20.9 (C-2’). 

(d) 4,4,5,5,5-pe~atl~tan-l-thiol(1): 'llii- 4 (24.4 g, 103.4 mmol) in 2N sodium 

hydroxide solution (200 mL) was w at lOO=C for 3 h. ‘llx reaction mixtu~ was cooled down 

toOOCPadscidifiedtopH4widr6NHCIsolutiohTheecidicsolutianwrs~withaNaCl 

and 8drmd at 0% for 10 min and then extracted with ett~# (3 X 150 mL). The combined organic 

phase was washed with a sat Nail solution and dried (Mgm). After filtralion. ether was distilled 

out at 85“C (oil bath) uader argon, followed the compound l(l3.1 g, 65%) at 145-155% (oil 

bath& a colorless liquid, b.p. 112-f 14 Oc. IR (neat, cm-l) 3389 (br), 1312,1194,1115,1068, 

1012; 1H-NMR (C&Cl) 8 1.38 (r, J = 8.2 Hz, 1 H. SE& 1.85-l.% (m. 2 H. 2-CHz). 2.1 l- 

2.24 (m. 2 H, 3-cH2). 2.61 (dt, J = 7.0,S.O Hz. 2 H, MHZ). 1%~NMR (CD3Cl) 8 118.9 (qt. 

Jm = 284.5. Jacc = 36.2 Hz, C-S), 115.8 (q, Jp~c = 289.5, m = 36.6 Hz, C-4). 29.2 (t. 

Jm = 22.3 Hz, C-3), 24.7 (C-2). 23.8 (C-l). 
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