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Alco‘hollio.pA solution of _sodiurn‘jodi_de (lé g, 8‘7 mmol) and methansulfonate 22**¥ (49 g,_flé
nmol) in 50 L acetone at 50 °C was stirred for 12 h -cooled to room temperature and! extracted with ethy.
1cetate The extracts were washed with w'ater 'dﬁed 'and conCentrated in vacuo to afford a residue whict
vas sub]ected to column chromatography (srhca gel 1: 2 EtAc: hexane) to glve 1od1de B 4. 8 g, 89%) as:
whlte sohd mp 86 87 °C (EtAc hexane) lH NMR (CDC13) 0.13 (s 9H) 2 69 (s 2H) 2 82 (s 3H) 3. 22
329(m 2H), 343 349(m 2H) ‘3CNMR(CDC13) 19 12 358 397 53 C

A solution of‘*2 N- methylammoethanol (109 g, 144 mmol) tnethylamme (14 63 g, 144 mmol) an(
lOdlde B (12 g, 36 mmol) in 150 mL of MeCN at 70- 80°C was stlrred for 20 h, cooled and filterec
through Cehte The flltrate was concentrated in vacuo to g1ve a re81due that was dlssolved in CH2C12 The
CH2C12 solutron was washed w1th'water - dried and concentrated in vacuo giving a res1due wh1ch wa
subjected to column chromatography (2 1 hexane EtAc) to g1ve the alcohol 6 (7 52 g 75%) 'HNMR' 0 1
(s 9H SIMC3) 2 26 (s, 3H NCHl) 2. 54 (t J= 5 3 HZ 2H, HOCHZCHz) 2. 62 (, J=6 9 Hz, 2H
NCH2CH2NSOZCH3 ) 2.83 (s 3H 802CH3) 3.25 (t J—6 9 Hz 2H NCHZCHZNSOZCH3) 3.57 (t J=5.
Hz, 2H HOCH CH2) 13CNMR 17 (SrMe3) 36. 0 (NCH3) 38 5 (NCH281Me3) 41. 9 (SOZQH3) 47.
(NCHZCH NSOZCH3) 55 4 (NCH, CHZNSO CH3) 58 7 (HOCH CHZ) 59 4. (HOCHZ) MS(FAB
m/z(relatlve 1ntens1ty) 283(100) 281(28) 88(36) 73(26) MS(FAB) m/z(relatlve mtensuy) 282(2) 203(27

88(100) 73(72) HRMS (m/z) calcd for . CIOH%N O, SIS (M+1) 283 1512, found 283 1500
- Alcohol~ 7. A solutio'n' of | 2-mercaptoethan01 (1.56 g, 20 'mmol)‘ and sodrur
hydroxide (08 g, 20 mmol)m 150 ‘mL of MeCN was stlrred for 10 min: 1od1de 1

(1 67g, Smmol) was added and the resultmg mlxture was stlrred for 16 h at 75

80‘?C~,,'c':ooled7and filtered through Celite.v The'fllt‘rate was._concentra‘ted-mv‘vacu

to give a residue that was- dissolved in CH,Cl,. The C'HzC‘l'2 s‘olution was washe
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with water, drie,d and’ concentrated‘ in '-v'clzcuo‘h"giwving' a- reSi_vd“le ‘which wa
subjec.ted to column chromatography (2: 1 hexane EtAc) to give the alcohol 7
’1.35 g 95%). lH—NMR (CDC13) 0 096 (s, 9H," SrMe3) 2 64 (s, 2H CHZTMS) 2 7
(m, 4H, SCHZC HZN) 3 39 (t 2H J 7.65 Hz, HOCH2C st), 3.71 (t 2H J 7. 65 Hz
HOCH2CH S) 13C- NMR (CDC13) -1. 9 (SlMe3), 35.8 (NCH3), 29 8 -34.5, 38.9, 50
and -60.7 (CH:);’ FT-IR; 3150f"3_650 (br. OH. , stretchlng);i. MS ;(FAB), rn/z (rel
tnten;sit'}')' | 286 ‘_(28); 284 " (100);1 _HRMS(FAB) ‘.Cat:'ld: - for. QH;QNQ;sti ‘(M-t- 1
286. 0967‘ “found 286.0963. | - B

Methansulfonate 8. To a solutron of 2- (2 ammoethoxy)ethanol (11 g, O 1 mol) in 30 mL of MeC}
was added a solutron of t1rmethyls1lylmethyl 1od1de (10 7 g,50 mmol) in 30 mL of MeCN dropwrse Th
resulting rmxture was stnred for24 h at 60 °C, cooled to room temperature and extracted with ethyl ether
The ‘ethereal extracts \yere uvashed with 1IN sodium hydroxide, dried and concentrated in vacuo to affor
alcohol C, which was used in the next reaction without p"urification."‘ | |

To a solution of VC inin 100 mL of MeCN contammg potass1um carbonate (41 4 g, 0.3 mol) at 0 %
was added a solutron of methanesulfony] chlorrde (11 g, 96 1 mmol) inin 10 mL of MeCN dropw1se Th
resultmg mlxture was st1rred ovemlght at room temperature and f11tered The frltrate was concentrated an

then diluted with ether. The ethereal solutron was ‘washed w1th 0 IN NaOH, dned and concentrated i
vacuo to afford a residue which wassubjected to column chromatography (2:1'.'EtAc:Hexane) to.afford;q
(7.2 g, 41. 4%) as a crystallme solid, mp 46—47 °C (EtAc hexane) lH-NMR 0. 12 (s, 9H) 2. '72 (s2H
2.85 (s, 3H) 3. 02 (s 3H) 3.42 (1, 2H J—5 5Hz) 3.65 (t 2H J= 5 OHz) 373 (t, 2H, J=4.6 Hz), 4. 33 (t, 2H

J=4.5Hz); lE‘C-NMR -1.8, 36.0, 37.6, 38.1, 48.8, 68.3, 68:5, 68.7.« MS (FAB) m/z 348, 332, 270,‘ 252, ZOE

188, 137, 116, 73. HRMS (FAB) m/z 348.0959.(C (H,NOS,Si required 348.0971).
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| Methansulfonate 9 A solutlon of 2- (2 amtdoethoxy)ethanol (2.53. mL 25 22 mmol) anc
lodomethyltrrmethylsrlyl (l 80 g, 8 41 mmol) in 60 mL MeCN was stlrred for 3h at 60 °C, dlluted w1tl
water’ and extracted w1th CHZCl The extracts were drred and concentrated in vacuo to afford a resrdm
whrch was subjected to column chromatography (s1hca gel 1 5 MeOH EA) y1eldmg 1 06 g (73%) 0
product E 1H NMR 0 04 (s, 9H) 2. 06 (s, 2H) 279 (t, 2H J=5. OHZ) 3.55- 3 64 (m 4H), 3 69 (t 2H

I—2OHz) 13CNMR 26 399 535 61.7, 694

"A solutton of E (5 1 g, 29 4 mmol) and tnethylamme (12 3mL, 88 1 mmol) acetylchlonde 2. l
mL, 29 37 mmol) 1n 60 mL MeCN was strrred for 3h at 0 °C d1luted with water and extracted w1tl
dlethylether The extracts were dr1ed and concentrated in vacuo to afford a resrdue which was subjected t¢
column chromatography (srhca gel 1: 5MeOH EA) yreldmg 57 g (63%) of alcohol F. 1H-NMR (1
mlxture of two rotamers) rotamer A -0 09 (s 9H) 1,99 (s, 3H) 2.72 (s, 2H) 3 31 3. SO(m 6H) 3 59(1
2H J_4 OHz) lH NMR of: rotamerB -0. 01 @, 9H) 1.92 (s, 3H), 2 83 (s, 2H) 3. 31 3.50 (m 6H.), 3. 59 (1
2H J—4 OHz), 13C NMR rotamerA -1.3, 140 21 O 38. 5 506 68. 3 2. 6 1699 rotamerB -1. 7 21 8

41.1, 471 614 723 170.2.

A solutlon of alcohol F (3 10 g, 14.40- mmol) trrethylamlne (2 o1 ml 14 4 mmol) an
methanesulfonylchlorlde (1.12 mL 14.4 mmol) in. 150 mL MeCN was st1rred for 3h at 0 °C, drluted witl
water and extracted w1th d1ethylether The extracts were dned and concentrated in vacuo to afford
re31due Wthh was subjected to column chromatography (S111ca gel 5 1 EA- hexane) y1eld1ng 331 g (73%
of 9. 1H NMR (1 2 rmxture of two rotamers) rotamer A 0. 03 (s 9H) 3) 2.22 (s 3H), 2. 87 (s, 2H), 3. 00 (<
3H), 3.48- 3, 68 (m 6H) 4.28 (t 2H, J-4 OHz) rotamerB 0.07 (s 9H) 2.21 (s, 3H), 2. 82 CH 2H) 3, OO (<

3H), 3.48-3.68 (m,‘6H),_4.28- (, 2H, J;4.0Hz);"3C-Nl\4R rotamer A —1.6, 21.9, 37.5, 38.4, 50.6, 68.€

69.0, 169.8; rotamer B —1.6, 21.9, 41.5, 47.1, 68.4, 68.6, 68.8, 170.1.
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"Methansulfonate"lﬂ A‘s‘olntion of Nal (250 g, 16. 7m‘mol) méthansulfonate 8 (1. 95 g.55
mmol) in 40 mL of acetone was st1rred for 5 h at 60 "C d1luted w1th water and extracted w1th CHCl3 Th
extracts were dried and concentrated in vacuo to afford a resxdue whrch was- subjected to colum1
chromatography (srlrca gel 1:30 EA- hexane) y1eld1ng 1 21 g (58%) of D 1H NMR 0.12 (s, 9H) 2 77 (<
2H), 2.88 (s 3H), 3.24 (t 2H, J-6 OHz) 345 (t, 2H J-6 OHz) 364 (t 2H J—6 OHz) 373 (t 2H

60Hz) 13CNMR-22 24 363 378 486 67.6, 713

| To a solutron of ethylene glycol (30 mL) was added Na (0 5 g, 22 Tg- at) port10nw1se over a. 12]
penod w1th stlmng To this’ solutron was added 1od1de D (1 978, 5. 25 mmol) in lO mL TI-IF Afte
strmng for 10 h-at 80 °C the solutron was drluted w1th water and extracted wrth CH2Cl The extract
were drled and concentrated in vdcuo to afford a res1due whrch was subjected to co]umn chromatograph
(srllca gel 2:1 EA drchloromethane) y1eld1ng 2,94 g (56%) of alcohol I ‘H—NMR 0. 12 (s, 9H) 2 73 (s
2H) 287 (s, 3H) 343 (t,2H, J-6OHz) 3.55- 374(m 10H) 13C NMR 511, 360 38.0, 489 61 8 682
70. 3 and 70 4 72.4; MS (CI) m/z (rel 1ntens1ty) 314 (0 3) 234 (32) 194 (31) HRMS (CI) m/z 314 146!

(C,,H N05881 requlres 314. 1458)

A solutron of alcohol 1 (2 7 g, 8 61 mmol),, tr1ethylam1ne (1 44 L, 10. 33 mmol) an
methanesulfonylchlonde (O 67 mL 8: 61 mmol) in 90 mL MeCN was stlrred for 3h at O °C. dlluted witl
water and extracted w1th CH2C12 The extracts were drred and concentrated in vacuo to afford resrdue
wh1ch was subjected to column chromatography (srllca gel 5:1 EA hexane) y1eld1ng 140 g (43%) of 10
'H-NMR 0.12 (s 9H) 2. 73 (s 2H) 2.87. (s 3H) 3. 05 (s 3H) 3 43 (t 2H J—S 4Hz) 3.59- 3. 63 (m 6H‘
374(t 2H J—46Hz) 435(t 2H J-40Hz) 13CNMR 17 359 376 378 489 680 689 701 70.5

MS (FAB) m/z (rel. mtensny) 392 (90) 376(28), 314 (27) 208 (100) 137(21) HRMS (FAB) ‘m/

392 1237 (C12H30N078281 requrres 392 1233)
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| M Iodide 12. A s‘olution of 2_-(2—aminoethoxy)ethan'ol’ (_13.60 mL,' 1'35.01 .mmiol) anc
=thylbromoacetate (5.0 mL, 45'(‘)‘ mmoi) in 60 mL MeCN was stirred‘for 3h 'at 760 °C. diluted with watei
and extracted with CH2C12 The extracts were drled and concentrated in vacuo to afford a residue whrcl
was subjected to column. chromatography (s111ca gel, 1:5 EA-MeOH) y1eld1ng 284 ¢ (52%) of alcohol G
'H-NMR 1.17 (t, 3H, J—-7 2Hz) 2 82 (t 2H, J=5. OHz) 3.42 (s 2H) 3.55-3. 60(m 4H) 3 72 (t 2H

]=4.8Hz), 418(q,2H J—7 2Hz,); 13CNMR140 485 504 605 613 700and723 1721

A solutlon of - G (2.84 g, 14. 85 mmol) trlethylamme (8 28 mL 59 4 mmol') ant
methanesulfonylchlorrde (4 60 mL 59.4 mmol) 1n 150 mL MeCN was st1rred for 4h at O °C d11uted witt
water and extracted with dlethylether He extracts were dned and concentrated in vacuo-to afford i
res1due Wthh was subjected to column chromatography (s111ca gel EA hexane) y1e1d1ng L. 50 g (29%) o

the H. l3CNMR139 373 396 474 49.2, 605 613 683and783 1697

A solutron of NaI 0.87 g, 5 76 mmol and H (1 0 -8 2. 88 mmol) in 50 mL acetone was stirred fo
5h at 60 °C, diluted with water and extracted with CHCI,. The extracts were dr1ed and concentrated i
vacuo to afford a resrdue Wthh was subjected to column chromatography (sﬂrca gel 1;30 EA-hexane
yielding 89 g (68%) of 12 'H- NMR 1. 23 (t, 3H J-7 le) 3.02 (s, 2H) 3 22 (t 2H J-6 6Hz) 3.45 (I
2H, J—48Hz) 350 3.72 (m 4H), 4. 17427(m 4H) 13C NMR 21 14.0, 398 481 49.8; 48.5, 504

61.7, 708and713 172.1.

Alcohol 13. A solutlon of 2- (methylammo)ethanol (. 96 mL 12 mmol) and 1od1de B*** (3. 9 g
12 mmol) in 60 mL MeCNwas stlrred for 8h at 60 °C, dlluted with water and extractedwrth CH,‘CIZ. Th
extracts were drred and concentrated in vacuo to afford a res1due wh1ch was subJected to colum
chromatography (silica gel, 1:5 MeOH-EA) y1e1d1ng 2 55 g (75%) of 13. 1H NMR 1. 26 (t, 3H, J-—7Hz

2. 27 (s, 3H), 2.56 (t 2H, J=5Hz), 2.65 (t, 2H J—6 6Hz) 3 OO (s, 3H) 3. 38 (t 2H, J=6. 6Hz) 3. 59 (t 2H

J=5.2Hz), 414 (s, 2H) 4.15 (q, 2H, J—7 2Hz) 13C NMR 141 397 417 45.6, 48.8,56.4, 58.5, 594
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61.6; MS (FAB) m/z(rel 1ntensrty) 283(100) 281 (24) 154 (41) 136(24) HRMS (FAB) m/z 283 1331

(C,0H2305N28 " requ1res 283. 1328)

Hydroxyester I. To a 0 °C solutron of 2- am1noethanol (2 00 g,32.8 mmol) and K2C03'(22 60 ¢
164 mmol) in 80 mL of acetomtrlle was added a solutlon of ethyl bromoacetate (5 84 g, 32, 8 mmol) in 21
mL of acetonltnle over a 1 h’period. The solution vs;as st1rred for 1h at O °C and f11tered The f1trate wa
concentrated in vdcuo to give a residue which was subjected to co]umn chromatography (sthca gel. 1
Methanol ethyl acetate) to grve 12.07 (43%); 'H- NMR 1.13 (t 3H, J=7. 2Hz) 2. 61 (t 2H J—5 2Hz) 3.0
(s, 1H) 3 28 (s, 2H) 3. 50 (t, 2H J—S 2Hz) 4. 04 (q; 2H, J—7 2Hz) C- NMR 13.9, 50. 3 50 9, 60.5, 60.6
172 2; MS (ED), m/z (rel 1ntens1ty) 74 (M+ -CO,EL, 74), 73 (5) 57 (3) 56 (22) HRMS (ED), m/z 74 058:

(M" -CO Et C3H8NO requlres 74.0606)

Bis-Messflate J. A s;o'lutio‘n"b'f g (.14 g; 35 mmol), triethylamine (14.6 mL 105.n1rnol) ih) an
methanesulfonyl chlorlde (5 42 mL 70 mmol) in 130 mL of MeCN was stlrred for I h at roon
temperature dlluted w1th water and extracted w1th CH2C12 The CH2C12 extracts were dr1ed an
concentrated in vacuo to afford a resrdue Wthh was subjected to column chromatographyA (s111ca ge]
chloroform) yleldlng 450 mg (46%) of J. 1H NMR 1 26 (t 3H J—7Hz) 3.02 (s 3H) 3 03 (s, 3H) 3. 59 (t
3H, J—5 2Hz) 4.16 (s, 2H) 4.18 (q, 2H J—6 8Hz) 4. 34 (t 2H J=5. 4Hz) 13C.NMR 14 1 37 4, 400 47. 5
49 8, 61 .8, 68.5, 169.5; MS(FAB) m/z (rel 1ntens1ty) 304(M+ 20) 230(67) 208(100) 152(45) 136(29]

59(33) HRMS(FAB) m/z(rel 1ntens1ty) 304.0539 (CsH sO;N Sz, requ1res 304 0525)

Iodoester 11. A solutlon of Nal (2. 40 8 16 mmol) and-J (3 85 g, 13 mmol) in 10 mL acetone wa

>t1rred for 8 h at 60 °C diluted w1th water and extracted with CH2C1 The CHZCI extracts were dr1ed an

&
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concentrated in vacuo to afford a re81due whlch was subjected to. column chromatograpny (s111ca gel. 1:

ethyl acetate hexane) y1eld1ng 4, O g (92%) of 11 (2. 40 g, 16 mmol) lH-NMR (CDC13) 1 28 (t 3H, J=7;
3.01(s, 3H), 3.27(t, 2H, J=6.2Hz) 3.59 (t 2H vJ=8Hz) 4.14 (s, 2H) '4.20 (q," 2H.J=6.8Hz); '?C-NMR 1.4
13.9, 39 6, 48.7, 50 6, 61 5, 169 1 MS(FAB) m/z( rel 1nten51ty) 336(M" 100) 262(58) 208(40

154(87) 136(75) 107(25), 89(35) 77(53) 45(40) 39(30) HRMS(FAB) m/z (rel 1nten81ty) 335 976

(C-,H,504N S I, requ:res 33s. 9767)
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