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K,HPO, 0.14g  Fe(NHg)»(SO,),6H,0 0.01g
CaCl,-2H,0 0.14g trace mineral soln. 10 ml
NH,CI 0.259  vitamin soln. 10 ml
MgSO,-7H,0 3.49g resazurin 1.0 mg
MgCl,-2H,0 279 NaHCO; 1.0g
KCI 0.33g  cysteine-HCI 05¢g
NiCl,-6H,0 0.75mg  Na,S-9H,O 059
Na,SeO;5H,0  0.5mg  distilled water

NaCl 30g Total volume; 1 liter pH 6.0

Table 5-5 0000000
5-3-8-20 00000 oggaag

00000000000000 100mM 000000000 OOOOO0OOO
000000000000000000000000O00 CFOOOOOOOO
00000000000000000O0O0O0O0oo0oo0oo0oo0oo0o0o0oooooooao
00000000000000000O0O0O0O0oo0oo0oo0oo0oo0o0o0oooooooao
000000000 (O 5-35)790

7,
(% —0 Incubation o %% o /@‘é}

C;g OO =0 25 _70 °C (gi O % =

SRy ey Ty e

Fo; initial background F; fluorescence intensity at time t

R VAR
IAddition of detergen:: ’%& % 2 %

Fmax; maximal level of CF

Figure 5-35 O O0O0OOOOOCOOOOOOOO
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Leakage extent of CF after 5 hr (%)
40 °C 50 °C 60 °C 70 °C
176 14.4 32.6 43.4 75.9
177 31.2 83.5 94 100
176 + 178 8.87 9.68 35.7 53.2
177 + 179 34.1 61.6 93.3 97.7
176 + 177 25.4 36.9 64.1 89.6
PLE 7.99 11.8 23.0 40.6
DMPC-
cholesterol <1 10.6 54.5 95.9
eggPC 66.5 98.7 100 100
/’jPC /I\/\)\/\)\/\/I\/\Q/’jpc
176 177
/’)OGen /l\/\)\/\/l\/\/l\/\o/’jGen
178 179
/\/\/\/\/\/\/\/(l)l\o
0
/\/\/\)A/\/\/\)‘\O OPC
eggPC
0]
/\/\/\/\/\/\/u\o

OPC
DMPC-cholesterol (2:1)

Table 5-6 DOOOOOOOOODO
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Leakage extent of CF (%)
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100 1 1 1 1 1 1 1 1 1
75 | -
«— eggPC
176 + 178 (1:1)
50
P 177 + 179 (9:1)

- 177

25 -« 176+ 177 (1:1)

«— 176

= e E——
0 1 2 3 4 5
Time (hr)

<— DMPC—cholesterol (2:1)

Figure5-36 00000000 OO0DOOOOODO (40°C)
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< 176
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Time (hr)

Figure 5-37 O O000O0D0OO0OO0OO0ODOOOODO (50 °C)
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Leakage extent of CF (%)
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U 204

(4R)-6-Benzyloxy-4-methylhexanol (77)

Ho\/\)\/\
OBnN

000000 (6R)-8-0000000 -2,6-0000000 -2-00 7627 (17.9
g,72.6mmol) 0O0DOOOOO00 (30m) 0 —78°CcO 100000000000
goooooboodooboooobno woooooooboboooooooao
0(3.00g,79.3mmol) 0 —78°CUOUO0O0O0O0OOODODOOOODODODOOODOOOO
bbb oooouoooooon 2VHCI 000 0oooooooao
gooouoobobbobbibdodoogd NaHCOz; UOOOOOOOOODOOOODOO
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
000O0D0O00 (hexane-EtOAc (4:1-2:1,v/v)) 0O0DOOOOOOOO 77 (15.1
0,93%) DO0O0ODOOooogono

[a]305+1.41° (c 0.920, CHCl3). 1H-NMR (300 MHz): d 0.90 (d, J= 6.6, 3H), 1.10-1.75 (m,
7H), 3.50 (t, J= 6.8, 1H), 3.51 (dd, J= 6.8, 6.1, 1H), 3.62 (t, J= 6.6, 2H), 4.50 (s, 2H), 7.26-
7.35 (m, 5H). 13C-NMR (75 MH2): d 19.46, 29.51, 29.98, 32.82, 36.53, 62.94, 68.43, 72.79,
127.43, 127.56, 128.25, 138.37. IR (neat): 698, 737, 1099, 1365, 1454, 2866, 2931, 3373
cml. Ana. Cacdfor Ci4H» O, C, 75.63; H, 9.97. Found: C, 75.35; H, 10.04.

(7R)-9-Benzyloxy-7-methyl-2-nonyn-1-ol (78)

OBn

00000 77 (32.0 g, 144mmol) DOOO00 (60ml) OOODODO 0°CcOOO
000 (3559186 mmol) J0ODOD 0°CO 350000000000000
00000000000000000000000 28 HCl, OO0 NaHCO; 00
000000000000 000000000000000000000000
00000 (525¢) 000OO0O0D0OOOOODOOOOODOOOOODOOOOO
000 (5.20 g, 217 mmol) O DMSO (104ml) DOOODO 70°C 0 300000
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oo oboboogooon -2-(2-00000000 )-
2H-000 (30.5¢g,217mmol) OO0O0O 2500000000000 000O00O03
0000 (525 ¢g) 0 DMSO OO (35ml) 0 10°CO 150000000000
ugguooouooooun sguoobobtobobuooboboooouoon
oo 40 b oo ooouooan
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
00 THFOOOOODO (21:1,200 m) OO0O0OO 2vHCI(16ml) DODOOOOO
000000000 b bbb oo oob b oo oobbooon
00000 (hexane-EtOAc (5:1-2:1, v/iv)) 00O0D0OO0D0O0ODOODO 78 (26.7g, 71
%,3step) OO DODDOOOOO

[a]28+6.21° (¢ 1.10, CHCl3). TH-NMR (300 MHz): d 0.88 (d, J= 6.3, 3H), 1.22 (m, 1H),
1.34-1.72 (m, 6H), 2.10 (br, 1H), 2.18 (tt, J= 2.2, 7.1, 2H), 3.49 (t, J= 6.8, 1H), 3.50 (dd, J=
6.8, 6.1, 1H), 4.20 (dt, J= 5.5, 2.0, 2H), 4.50 (s, 2H), 7.25-7.34 (m, 5H). 13C-NMR (100
MHz): d 18.94, 19.50, 25.94, 29.38, 36.18, 36.58, 51.34, 68.48, 72.87, 78.39, 86.46, 127.49,
127.60, 128.33, 138.54. IR (neat): 698, 737, 1016, 1097, 1365, 1454, 2224, 2285, 2864, 2927,
3386 cmrl. Anal. Cacd for Ci;H,,O,: C, 78.42; H, 9.29. Found: C, 78.12; H, 9.03.

(2E,7R)-9-Benzyloxy-7-methyl-2-nonen-1-ol (79)

Ho/\/\/\)\/\OBn

0000000000000 (4.10g, 108 mmol) O THF(130ml) 000000
00000000000 78 (27.0 g, 104 mmol) O THF OO (40 ml) O 10°C
0200000000000000 3000000650°CO 450000000
0000000000000000 2vHCI OOOOOOODOOOOOOOOOO
000000000000 NaHCO,OODOOOOODODOOOOO0O0O0O0OO0
000000000000 000000000000000000000000
000 (hexane-EtOAc (4:1,v/v)) 00O O0OOO0O000OOO 79 (25.6g, 94
% 0000000000

[a]285+3.63° (c 1.17, CHCl3). 1H-NMR (300 MHz): d 0.87 (d, J= 6.6, 3H), 1.07-1.20 (m,
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1H), 1.24-1.67 (m, 6H), 2.02 (m, 2H), 3.49 (t, J= 6.8, 1H), 3.50 (dd, J= 6.8, 6.1, 1H), 4.08
(d, J= 4.9, 2H), 4.50 (s, 2H), 5.62 (dt, J= 4.9, 15.3, 1H), 5.69 (dt, J= 5.6, 15.1, 1H), 7.26-
7.35(m, 5H). 13C-NMR (100 MHz): d 19.56, 26.42, 29.67, 32.41, 36.53, 36.68, 63.80,
68.59, 72.85, 127.46, 127.59, 128.32, 128.87, 133.42, 138.61. IR (neat): 698, 737, 970, 1003,
1095, 1365, 1454, 1670, 2858, 2927, 3383 cmrL. Anal. Calcd for C7H05: C, 77.82; H, 9.99.
Found: C, 77.53; H, 10.01.

(2R,3R,7R)-9-Benzyloxy-2,3-epoxy-7-methylnonanol (80)

HO™ ™\ OBn

200°C00000oooobooboogon 4A00 (2299 00O O0OO0ODOOO
0ooooooOd (S0ml) 000 DLOO0DooDoooooboobobOoooooa
(4.0 ml, 47.8 mmol) OO p-(-)-000000O00O (10.0 ml, 58.4 mmol) O -25°C
goooooooooon SS boooouoooooobuod 79
(12.39,46.9mmol) DOO0DOO0DO0DOD (0ml)O0 —25°CO 1500000
0000 20000t+-000000000000 (5.5 ™ indecane, 18.0 ml, 99.0
mmol) 0 -25°C 0 10 00 00000000O0ODO0OOOOO 150000000
10% 00000 (200 m) OO0 O0DO0DO0OO0DO0OO0OOODOODO 10000000000
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
O0D0000 (160ml) OO 10% NaOH (80ml) DODOODO 0°CO 100000
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
00000 (hexane-EtOAc (2:1,v/v)) DOODOODOODOODO 80 (11.9 g, 91 %)
ugguooouoog

[a]265+22.2° (¢ 1.50, CHCl3). TH-NMR (300 MHz): d 0.88 (d, J= 6.3, 3H), 1.10-1.73 (m,
9H), 2.46 (t, = 6.3, 1H), 2.90 (m, 2H), 3.49 (t, J= 6.8, 1H), 3.50 (dd, J= 6.8, 6.1, 1H), 3.57
(ddd, J= 12.5, 6.5, 4.7, 1H), 3.85 (ddd, J= 12.5, 5.9, 2.5, 1H), 4.49 (s, 2H), 7.23-7.38 (m,
5H). 13C-NMR (75 MHz): d 19.38, 23.14, 29.59, 31.62, 36.49, 36.56, 55.87, 58.49, 61.67,
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68.41, 72.73, 127.35, 127.48, 128.19, 138.42. IR (neat): 698, 739, 1028, 1099, 1365, 1454,
2862, 2929, 3423 cm~1. Anal. Calcd for Cy7;H5505: C, 73.35; H, 9.41. Found: C, 73.25; H,
9.61.

(2S,6R)-8-Benzyloxy-2,6-dimethyloctanol (73)

HO\)\/\/'\/\
OBn

DO0O0D0O0 80(14.79g,52.8mmol) DO O0DO0O0DOO0DOODOO (190 ml)
gt bobooggubooogao (1 m, 165 ml, 165 mmol) O
o°Ch 1s00000boooonoouboon 3 5000000000000
Bom) O0DODO0DODO0DOODOO0DOODOO0DO0ObODOobODOobDOobDOoDbOO 2N HClI OO0
gt uboo NaHCO,; OO0 O OO
gooodooobobooooobooboboooobobooooono 1,2-000
oo bobooouoooogd THFOO (60ml, 2:1) OO OODOOOO
0ooobod (14.19,659 mmol) DOOODOODO 250000000000
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
0o000o00o0ooboooooooooog (5my 000000 0OODOO0OO
Ogoo (2.10g, 55.5mmol) O O°COOODOO O°CO 10000000DODOO
000000o0oooooooog 2vHClODODODODODOODDODODDOOOOOO
gobboooobboogb NayS,05, U0 NaHCO;, OO OOOOOODOOOO
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
000o0O0oooogogd  (hexane-EtOAc (7:1-5:1, v/v)) OO0 O QOGO OooooOo 73
(11.8 9,84 %, 3steps) OO ODOOOOOO

[a]?8,—4.81° (c 1.10, CHCI3). 1H-NMR (300 MHz): d 0.86 (d, J= 6.6, 3H), 0.88 (d, J= 6.6,
3H), 0.96-1.73 (m, 10H), 2.73 (br, 1H), 3.31 (dd, J= 10.2, 6.6, 1H), 3.41 (dd, J= 10.2, 5.9,
1H), 3.47 (t, 3= 7.1, 1H), 3.48 (dd, J= 7.1, 6.0, 1H), 4.47 (s, 2H), 7.22-7.32 (m, 5H). 13C-
NMR (75 MHz): d 16.58, 19.66, 24.21, 29.81, 33.35, 35.71, 36.67, 37.33, 68.27, 68.69,
72.86, 127.44, 127.58, 128.30, 138.64. IR (neat): 1100, 1460, 2860, 2940, 3380 cm1. Anal.
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Calcd for C;H,0,: C, 77.22; H, 10.67. Found: C, 77.48; H, 10.94.

(3R,7S)-8-tert-butyldimethylsilyloxy-2,6-dimethyloctane (74)

00000 73 (10.0g, 37.8 mmol), tert-0 000000000000 (7.00g
46.4mmol) 00ODOODOOO (6.50g, 95.5mmol) O DMF (80ml) D00 000
000 1.50000000000000000000000000000000
000000000 000000000000000000000000000
00000000000000000 (1419 00000000000 O0O00O
0 (14.1g,37.2mmol) 0OODOODO (200 m) 00000 10% Pd-C (1.35 g) O
0000000000000 500000000000000000000C0
000000000 000000000000000000000000000
000000000 (hexane-EtOAc (10:1,v/v)) 00 ODOOOOOO0DO 74 (11.0
9,97 %, 2steps) 0000000000
[a]27 —0.490° (c 1.73, CHCl3). 1H-NMR (300 MHz): d 0.04 (s, 6H), 0.87 (d, J= 6.6, 3H),
0.89 (d, J= 6.4, 3H), 0.90 (s, 9H), 1.00-1.67 (m, 10H), 3.35 (dd, J= 9.8, 6.4, 1H), 3.44 (dd,
J=9.8,5.5, 1H), 3.68 (m, 2H). 13C-NMR (75 MHz): d -5.36, 16.76, 18.35, 19.64, 24.26,
25.94, 29.45, 33.40, 35.73, 37.43, 39.91, 61.21, 68.37. IR (neat): 840, 1100, 2860, 2940,
2960, 3350 cm~1. Anal. Calcd for CygH350,Si: C, 66.60; H, 12.58. Found: C, 66.52; H, 12.86.

(2S,6R)-1-tert-Butyldimethylsilyloxy-8-iodo-2,6-dimethyloctane (82)

00000 74 (1.57 9, 5.44 mmol), 000000 (0.92 g, 13.5 mmol), 0 O
000000000 (3559, 13.5mmol) OOOOO (2.75 g, 10.8 mmol) O O
D00 (60m) 00000000 30000000000 Na,S,0,000000
000000000000 000000000000000000000000
000000000000 000000000000000000000000
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000000 (hexane-EtOAc (50:1,v/v)) 0O ODO0ODOOODO 82 (2.00g, 92 %)
ugguooouoog

[a]2—9.08° (c 1.44, CHCI3). 1H-NMR (300 MHz): d 0.04 (s, 6H), 0.86 (d, J= 6.8, 3H),
0.87 (d, J= 6.4, 3H), 0.89 (s, 9H), 0.95-1.43 (m, 7H), 1.55 (br, 1H), 1.63 (m, 1H), 1.87 (m,
1H), 3.16 (ddd, J= 9.8, 7.8, 7.1, 1H), 3.25 (ddd, J= 9.8, 7.8, 5.4, 1H), 3.35 (dd, J= 9.8, 6.3,
1H), 3.44 (dd, J= 9.8, 5.9, 1H). 13C-NMR (75 MHz): d -5.34, 5.40, 16.77, 18.36, 18.74,
24.14, 25.96, 33.35, 33.83, 35.71, 36.55, 40.90, 68.35. IR (neat): 780, 840, 1090, 1250,
1460, 2850, 2930 cm~1. Anal. Calcd for C15H550Sil: C, 48.23; H, 8.85. Found: C, 48.03; H,
8.99.

(2S,6R)-8-Benzyloxy-1-phenylsulfonyl-2,6-dimethyloctane (83)

PhSOZ\)\/\J\/\OBn

00000 73(11.0g,41.6mmol) 00000 (30 m)0O0O0O0O0O0D00OO0O
00000 (4.00ml,51.6mmol) 0 0°COODOCOCOOOOODOOO 35000
000000000000 000000000000000000000000
000 2vHCI, 00 NaHCO, 0000000000000 000000000
000000000000 000000000000000000000000
0 DMF(100ml) 000000000000 (5.20ml,51.0mmol) DO00000O
00 (5.90g,42.7mmol) 00000OOD 40000000000000000
0D0000 4000000000000000000000000000000
000000000000 000000000000000000000000
00000000000 (120m) 0000000000 OOOOO (2509 (85
%), 123 mmol) 0000 0°CO 7000000000 Na,S,0; (150 ml) 000
00000000000 D00D00D00D00D00000000  10% NaOH OO O
000000000000 000000000000000000000000
0000000000000000000 (hexane-EtOAc (20:1, v/v)) OO OO O
O0O00 83 (15.49, 95 %, 3steps) 0000000000
[a]305+3.49° (¢ 1.69, CHCl3). 1H-NMR (300 MHz): d 0.83 (d, J= 6.6, 3H), 1.06 (d, J= 6.6,
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3H), 1.14-1.43 (m, 7H), 1.46-1.73 (m, 2H), 2.07 (m, 1H), 2.91 (dd, J= 14.1, 7.8, 1H), 3.07

(dd, J= 14.1, 4.6, 1H), 3.47 (t, J= 6.9, 1H), 3.48 (dd, J= 6.9, 5.7, 1H), 4.48 (s, 2H), 7.26-
7.34 (m, 5H), 7.52-7.63 (m, 3H), 7.89-7.92 (m, 2H). 13C-NMR (75 MHz): d 19.48, 19.84,
23.54, 28.44, 29.60, 36.52, 36.72, 36.81, 62.38, 68.46, 72.78, 127.38, 127.49, 127.72,
128.23, 129.15, 133.42, 138.52, 140.03. IR (neat): 534, 567, 600, 1088, 1147, 1306, 1446,
2858, 2927 cm~1. Anal. Calcd for C;3H3,O5S: C, 71.09; H, 8.30. Found: C, 70.93; H, 8.48.

(2S5,6R,10S,14R)-16-Benzyloxy-1-tert-butyldimethylsilyloxy-2,6,10,14-

tetramethyl-8-phenylsulfonylhexadecane (84)

TBSO.
WOBn

30,Ph
300m ODOOO0OOO0OOO0OO 83 (3.30 9,849 mmol) DO OOOO THF

(50ml) OOODOO n-ODODOOODOO (1.57M in hexane, 5.60 ml, 8.79 mmol)
g -78°Cc 0Uu0ooooobd 1»sguboobogooobog oecUubg 15
go00ododn =2s°cO000on0 HMPA (20 m)y OO OO S 0000000O 82
(3.389,8.49mmol) OO0 THF OO (25ml) 0 10000000000 —25°C
0100000000 NH ,ClO0ODOOOoOoooobooooooooooooood
gooobobooobob NaHCOz; O OOUOUOOOOoOoOobObOooobbboon
oot oooooao
(hexane-EtOAc (20:1-10:1, v/v)) OO OO OO0 OO 84 (4.89 g, 87 % as a
mixture of diastereomers) 0000000000

IH-NMR (300 MHz): d 0.04 (s, 6H), 0.77 (d, J= 6.3, 3H), 0.82 (d, J= 6.3, 3H), 0.85 (d, J=
6.6, 3H), 0.90 (s, 9H), 1.01 (d, J= 7.1, 3H), 0.93-1.90 (m, 22H), 2.87 (dt, J= 1.7, 5.6, 1H),
3.34(dd, J= 9.8, 6.6, 1H), 3.42 (dd, J= 9.8, 5.7, 1H), 3.48 (m, 2H), 4.49 (s, 2H), 7.22-7.37
(m, 5H), 7.58 (m, 3H), 7.88 (m, 2H). IR (neat): 840, 1080, 1140, 1250, 1300, 1460, 2850,
2920 cmL. Anal. Calcd for CagHggO4SSi: C, 71.07; H, 10.09. Found: C, 71.29; H, 10.29.

(3R,7R,11S,15S)-16-tert-Butyldimethylsilyloxy-3,7,11,15-

tetramethylhexadecanol (85)
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OH

000000 (0m) O -78°CO0000O 84 (130 mg, 0.20 mmol) O THF
(5m)00000000000000 (80mg, 10mmol) DOCOOOOOOO0O
000 —78°C0 200000000000000000000000000C0
000000000 000000000000000000000000000
00000000 2vHCHL OO0 NaHCO,OODOOOOOOOOOOOOOOO
000000000 000000000000000000000000000
00000 (hexane-EtOAc (10:1,v/v)) 00000 85 (50mg, 59 %) 00000
oDoooQg

[a]285+0.450° (¢ 1.38, CHCl3). 1H-NMR (300 MHz): d 0.04 (s, 6H), 0.82-0.91 (m, 12H),
0.90 (s, 9H), 1.00-1.68 (m, 24H), 3.35 (dd, J= 9.8, 6.6, 1H), 3.45 (dd, J= 9.8, 5.8, 1H), 3.69
(m, 2H). 13C-NMR (75 MHz): d —5.36, 16.79, 18.34, 19.66, 19.76, 24.35, 24.39, 24.43,
25.95, 29.51, 32.73, 32.78, 33.50, 35.74, 37.30, 37.36, 37.48, 39.93, 61.18, 68.43. IR (neat):
760, 840, 1090, 1250, 1460, 2850, 2920, 3340 cmL. Anal. Calcd for CogHigO,Si: C, 72.83; H,
13.16. Found: C, 72.55; H, 13.14.

1-0O-Benzyl-2,3-bis-O-[(3R,7R,11S,15S)-16-tert-butyldimethylsilyloxy-

3,7,11,15-tetramethylhexadecanyl]-sn-glycerol (88)

TBSO\J\/\/’\/\J\/\J\/\ 7en
G.,
TBSO\J\/\/'\/\J\/\/'\/\O

00000 85 (4.42g,10.3mmol) 00000 (25ml) 00000 0°COOO
O0D000000 (1.00ml, 129 mmol) 0000000 ODO 250000000
0D@Om) 0000000000000 O0O0O0O0O0O0O0O0O0O0O0OOO0ODOO0n
D00 2~ HCI, 00 NaHCO,O0ODODOOOOOO00O0OO0O0O000000O000
000000000000 000000000 86000000000

00000000O00000000000 (104 mg, 4.33mmol) O DMSO (2
m) 00 OO O01-0-0000 -sn-000 00 O 87 (213 mg, 1.17 mmol) O
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DMSO OO 3ml) DDOO0OOO0ODOOOO0O 1000000000O0O 86 (1.24
g,2.45mmol) 0O DMSO OO (14 ml) DO00O0DODO0OODOOOODO 2000000
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
0000000000 (hexane-EtOAc (20:1, v/v)) DO DO O 88 (656 mg, 56 %)
ugguooouoog

[a]26,+0.680° (¢ 1.56, CHCl3). IH-NMR (300 MHz): d 0.04 (s, 12H), 0.83-0.90 (m, 24H),
0.89 (s, 18H), 0.94-1.73 (m, 48H), 3.32-3.64 (m, 13H), 4.55 (s, 2H), 7.26-7.34 (m, 5H). 13C-
NMR (67.5 MHz): d -5.34, 16.81, 18.35, 19.69, 19.71, 19.76, 24.39, 24.48, 25.97, 29.81,
29.90, 29.94, 32.76, 32.82, 33.52, 35.76, 36.64, 37.10, 37.41, 37.53, 68.42, 68.87, 69.97,
70.31, 70.78, 73.35, 77.95, 127.48, 127.57, 128.29, 138.42. IR (neat): 780, 840, 1090, 1250,
1460, 2850, 2920 cm-1. Anal. Calcd for CgoH15,05Si,: C, 74.18; H, 12.25. Found: C, 74.31;
H, 12.27.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S,15S)-16-hydroxy-3,7,11,15-

tetramethylhexadecanyl]-sn-glycerol (89)

HO\)\/\J\/\J\/\/'\/\Q:HOBH
HO\)\/\/k/\J\/\J\/\O

D0O0O000D0 88 (2.18¢g,2.17mmol) O THF(25ml) DOODOO0OOODO0O
00o000o0doooood (1.0 M solution in THF, 6.60 ml, 6.60 mmol) O 0O OO
000 1200000000000 000000O000O00O000O0000O0an0
0000 (hexane-EtOAc (4:1-2:1,v/v)) OO OQOOOOOO 89 (1.68 g, quant.)
goooooooon

[a]28,—2.45° (c 0.86, CHCI3). 1H-NMR (300 MHz): d 0.84 (d, J= 6.8, 6H), 0.85 (d, J= 6.3,
6H), 0.87 (d, J= 6.6, 6H), 0.91 (d, J= 6.8, 6H), 0.96-1.70 (m, 48H), 1.80 (br, 2H), 3.36-3.64
(m, 13H), 4.55 (s, 2H), 7.26-7.34 (m, 5H). 13C-NMR (75 MHz): d 16.61, 19.64, 19.66,
19.72, 24.31, 24.35, 24.37, 29.75, 29.83, 32.69, 32.73, 33.44, 35.71, 36.56, 37.02, 37.26,
37.31, 37.46, 37.47, 68.22, 68.82, 69.91, 70.23, 70.72, 73.29, 77.88, 127.44, 127.53, 128.24,
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138.33. IR (neat): 1040, 1120, 1380, 1460, 2850, 2920, 3400 cm-L. Anal. Calcd for CgyHg, O
C, 77.46; H, 12.22. Found: C, 77.41; H, 12.51.

1-0-Benzyl-2,3-bis-O-[(3R,7R,11S,15S)-15-for myl-3,7,11,15-

tetramethylpentadecanyl]-sn-glycerol (70)

J\/\/l\/\/l\/\/l\/\o, 7"
OHC ,.'/H
OHCJ\/\)\/\/'\/\/'\/\O

000000000 (2MinCH,Cl,, 1.90ml, 3.80 mmol) 0000000
(20ml) 00000 -78 °CO DMSO (350 m, 4.93 mmol) 000000 O0O000O
3000000000000000 89 (571mg, 0.737 mmol) 10000000
00 (12ml) O —-78°C 00000-78°C O 20000-30°C 0 40000000
0000 -78°CO0000O000000O0O00O0O0O0C0O (1.70 ml, 12.2 mmol)
000000000 000000000000000000000000000
0000000000000000000000000 2y HCl, 00 NaHCO,
000000000 000000000000000000000000000
0000000000000000000000  (hexane-EtOAc (10:1, v/v)) O
0000000000 70 (542mg, 95%) 0000000000

[a]26, +10.8° (c 1.30, CHCl5). 1H-NMR (300 MHz): d 0.84 (d, J= 7.8, 6H), 0.85 (d, J= 6.3,
6H), 0.87 (d, J= 6.1, 6H), 1.09 (d, J= 7.1, 6H), 0.99-1.75 (m, 46H), 2.34 (m, 2H), 3.44-3.65
(m, 9H), 4.55 (s, 2H), 7,27-7.34 (m, 5H), 9.61 (d, J= 2.0, 2H). 13C-NMR (75 MHz): d 13.34,
19.63, 19.66, 19.70, 19.73, 24.34, 24.39, 24.43, 29.67, 29.80, 29.87, 30.84, 32.63, 32.78,
36.61, 36.98, 37.07, 37.31, 37.35, 37.41, 37.50, 46.33, 68.86, 69.94, 70.28, 70.76, 73.32,
77.92, 127.47, 127.55, 128.27, 138.40, 205.40. IR (neat): 1120, 1380, 1460, 1730, 2850, 2930
cmrL. Anal. Caled for CsyHgyOs: C, 77.87; H, 11.76. Found: C, 77.78; H, 11.81.

(2S,7R,11R,15S,19S5,22S,26S,30R,34R)-2-Benzyloxymethyl-
7,11,15,19,22,26,30,34-octamethyl-1,4-dioxacyclohexatriacont-20-ene (71)
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gobboogoubboboooubbooooubg (2.1 9, 14mmol) OO Zn-
Cu(21 g, 32 mmol) 0O 200 m DD O0OODOOOOODOODODODOODOOOO
DME(8Oml) DO0O0O 25 000000000000 00O0DODDOD0O0OODODOOO
70 (513 mg, 0.664 mmol) O DME OO (50ml) DO DOOOOOODODOO 4800
goooobooooobooobobdon ssobobodoooobbobobooooon
goooooog 20 K,CO, OO0 (80ml) DOOOOODO 45000000
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
00000 (hexane-EtOAc (20:1, v/iv)) DO DOODO 36 DOOOO 71 (321 mg,
65%) 0 D0O0OOOoOoOogg

[a]23,+6.66° (c 1.16, CHCI3). 1H-NMR (300 MHz): d 0.83 (d, J= 6.3, 6H), 0.84 (d, J= 6.3,
6H), 0.87 (d, J= 6.6, 6H), 0.94 (d, J= 6.8, 6H), 0.98-1.70 (m, 46H), 2.02 (br, 2H), 3.45-3.65
(m, 9H), 4.55 (s, 2H), 5.11 (m, 2H), 7.25-7.34 (m, 5H). 13C-NMR (75 MHz): d 19.77, 19.85,
21.82, 24.48, 25.05, 29.60, 29.72, 32.75, 32.83, 32.87, 36.64, 36.98, 37.23, 37.36, 37.46,
37.47, 37.76, 68.58, 69.70, 70.28, 71.43, 73.35, 77.94, 127.50, 127.57, 128.30, 134.97,
138.37. IR (neat): 696, 733, 968, 1117, 1377, 1462, 2858, 2925 cm~1. EI-MS: m/z 738 (M*),
647, 632, 555. High resolution EI-MS: Calcd for C5oHgnO3, 738.6890. Found: 738.6918. Anal.
Calcd for CpHgyOg5: C, 81.24; H, 12.27. Found: C, 81.31; H, 12.49.

(2R,7R,11R,15S,19S,22S,26S,30R,34R)-2-hydroxymethyl-
7,11,15,19,22,26,30,34-octamethyl-1,4-dioxacyclohexatriacontane (5)

OH
| /H
(0]

00000000 71(80mg, 0.11 mmol) OODOCODO (5m) 00000 10%
P-C(80mg) D0 DDCODOCOOOOODOOD 300000000000000

-154-



o000 §8 5

gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
dooboooogobbobooognd  (hexane-EtOAc (10:1,v/v)) DOO OO 36 O
O000D0 5(68mg, 9 %) 000000 OO0OO0

[a]26, +8.17° (¢ 1.16, CHCl3). H-NMR (300 MHz): d 0.84-0.89 (m, 24H) 1.00-1.68 (m,
52H), 2.20 (br, 1H), 3.46-3.73 (m, 9H). 13C-NMR (75 MHz): d 19.76, 1985, 19.93, 19.97,
20.02, 20.08, 23.96, 24.26, 24.34, 24.42, 29.72, 29.77, 32.41, 32.46, 32.50, 32.59, 32.66,
32.77, 33.03, 33.56, 34.16, 36.53, 36.67, 36.90, 36.99, 37.17, 37.19, 37.26, 63.02, 68.52,
70.00, 71.18, 71.23, 78.37. IR (neat): 1050, 1110, 1380, 1460, 2850, 2920, 3440 cm1. EIl-
MS: m/z 650 (M*), 620, 557. High Resolution EI-MS: Calcd for C,3HggO5, 650.6577. Found:
650.6603. Anal. Calcd for C43HggOs: C, 79.32; H, 13.31. Found: C, 79.60; H, 13.31.

(3R,7R,11R)-3,7,11,15-Tetramethylhexadecan-1-ol (phytanol) (94)

)\/\)\/\)\/\)\/\OH

D0000000000000 93 (12.99, 43.5 mmol) OO [(S)-(-)-2,2'-0
0D(@O0O0000000D )-1,1'-00000 ]000 (p-000)-00000000
0D (97mg) 00O0DO0O000DO0 (40m)0000000000O000O0O0O0O
0000000000000 (99.99999 % purity) D 00 000 OO (9
kgffem2) 00000 40000000000000000000000000O
D0000000000000000000  (hexane-EtOAc (10:1, v/v)) 00O
0000000 94 (11.99,92%) 0000000000

[a]29, +2.29° (¢ 1.02, CHCl,) (1it6d, +2.4°). 1H-NMR (300 MHz): d 0.84-0.91 (d, J= 6.6,
15H) 1.00-1.67 (m, 25H), 3.62-3.75 (m, 2H). 13C-NMR (75 MHz): d 19.66, 19.74, 19.76,
22.62, 22.72, 24.35, 24.44, 24.78, 27.96, 29.49, 32.78, 37.26, 37.29, 37.36, 37.42, 37.47,
39.34, 39.93, 61.24. IR (neat): 737, 760, 1009, 1057, 1365, 1377, 1464, 2870, 2925, 2954,
3330 e,

1-O-Benzyl-2,3-di-O-[(3R,7R,11R)-3,7,11,15-tetramethylhexadecanyl]-sn-

glycerol (97)
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)\/\)\/\J\/\/l\/\ 75"
or
)\/\)\/\)\/\)\/\o

D0O0D00 94 (2129, 7.12mmol) 00O 0OO0 (10ml) 00000 0°COOO
0oooboogno (720 m,9.26 mmol) OO0 O0OODOOOO 200000000
(IomH) 0000 oo O
OO0 2vHCI, OO NaHCO;, OOOOOOODOOOOOOODLOODbOOoOOOOO
goooooboooboooooooon 9 oo ooon

000000000000 0000000 (252 mg, 10.5mmol) O DMSO (3
m) 00O 00 0O1-0-00 00 -sn-000 OO O 87 (580 mg, 3.18 mmol) O
DMSO OO 3ml) 00O 0O0DO0OO0O0ODO0ODOO 100000000000 96 (2.46
g, 6.52mmol) 0 DMSO OO (7m) 0000000000 OODO 6700 40°C
gb0ooboo0d NH,Cl(5ml) D000 Ooooooooboobobooboooooog
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gt bbobooogooon (hexane-EtOAc (50:1, v/v)) O
0o00o0ooonOg 97 (1.499,63%) DO0O0OOOOOOO

[a]28 +2.85° (c 0.640, CHCIl3). H-NMR (300 MHz): d 0.83-0.88 (10xd, 30H), 1.00-1.68
(m, 48H), 3.41-3.67 (m, 9H), 4.56 (s, 2H), 7.26-7.34 (m, 5H). 13C-NMR (67.5 MHz): d
19.75, 22.63, 22.72, 24.37, 24.48, 24.78, 27.96, 29.80, 29.89, 32.80, 36.62, 37.09, 37.27,
37.40, 37.45, 37.50, 39.36, 68.86, 69.94, 70.30, 70.78, 73.33, 77.93, 127.48, 127.57, 128.28,
138.42. IR (neat): 1115, 1380, 1376, 1460, 2860, 2920, 2950 cmL. Anal. Calcd for CsyHg, O
C, 80.79; H, 12.75. Found: C, 80.59; H, 12.82.

2,3-Di-O-[(3R,7R,11R)-3,7,11,15-tetramethylhexadecyl]-sn-glycerol (1)

00000000 97 (2.03g, 2.74mmol) 000000 (20 m) 00000
10% Pd-C (1.11 q) DOOOOOOOOOO 40°CO 200000000000
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000000000 000000000000000000000000000
00000000000000000000  (hexane-EtOAc (20:1, v/v)) 00O
000000000000000 1(1.63g9,92%) 0000000000

[a]25, +8.66° (¢ 1.07, CHCl3). 1H-NMR (300 MHz): d 0.83-0.89 (m, 30H) 1.00-1.69 (m,
48H), 2.21 (t, J= 6.0, 1H), 3.44-3.76 (m, 9H). 13C-NMR (75 MHz): d 19.66, 19.69, 19.76,
22.62, 22.72, 24.34, 24.46, 24.79, 27.96, 29.83, 29.86, 32.78, 36.57, 37.05, 37.27, 37.34,
37.38, 37.44, 37.48, 39.36, 63.08, 68.63, 70.14, 70.94, 78.28. IR (neat): 1051, 1117, 1365,
1376, 1464, 2868, 2925, 2952, 3471 cm-1. Anal. Calcd for C43HggQs: C, 79.07; H, 13.58.
Found: C, 78.91; H, 13.57.
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0 34

1-O-Benzyl-2,3-bis-O-heptadec-16-enyl-sn-glycerol (139)

OBn
H,C=CH—(CH2)15—0,

HZC:CH—(CH 2)15—0

000000000000 0000000  (L.719,479mmol) O THF (80ml) O
gooog-78°C 0O n-OOODOOOO (1.59M in hexane, 3.00 ml, 4.77 mmol)
000000 —78°CO0 30 000000000000 300000000000
000 —78°C U000 1-00000-23-00-015-00000000000-sn-000
000 6727 (630mg,0.957mmol) O THF 00O (15ml) 00000 -78°C 0 15 [
D000D000D0000 5000000000 NH,Cl(50m) 00DO0OO00DOO
000000 200000000000000000000000000O00O00O0
000000000000000000000000000000000000
000 (hexane-EtOAc (50:1,v/v)) DOO0DODOO0ODO 135 (521mg,83%) 00O
oooooo

mp 53-56 °C. 1H-NMR (400 MHz): d 1.25 (br, 48H), 1.55 (m, 4H), 2.04 (dt, J= 6.8, 7.6,
4H), 3.41-3.63 (m, 9H), 4.55 (s, 2H), 4.93 (ddt, J= 2.2, 10, 1.2, 2H), 4.99 (ddt, J= 2.2, 17,
1.5, 2H), 5.81 (ddt, J= 10, 17, 6.7, 2H), 7.26-7.34 (m, 5H). 13C-NMR (100 MHz): d 26.10,
26.13, 28.95, 29.16, 29.51, 29.64, 29.68, 30.11, 33.81, 70.33, 70.61, 70.75, 71.66, 73.35,
77.93, 114.06, 127.48, 127.56, 128.29, 138.47, 139.26. IR (KBr pellet): 696, 721, 737, 910,
1109, 1134, 1466, 1641, 2850, 2918 cm-1. Anal. Calcd for CyH,505: C, 80.67; H, 12.00.
Found: C, 80.69; H, 12.22.

(2S)-2-Benzyloxymethyl-1,4-dioxacyclohexatriacont-20-ene (140)
OBn

H|C|—(CH2)15—O..,/,H
HC—(CHy)15—0
O00 D000 000 OO0 RuCly(=CHPh)PCy3 113 (29 mg, 0.036 mmol, 20

mol%) 0000000000 (40ml) OOOO 139 (116 mg, 0.176 mmol) 00O
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0ooooo (20ml) OODODOO0OO 50000000000 000000O00O0O
goooooooobobooobobobobbbbbououoogd (hexane-EtOAcC
(25:1,v/v)) 00ODO0ODO 3600000 139 (83mg, 75 %; E/Z=ca. 4:1) 0O OO
ggoog

mp 72-73 °C. 1H-NMR (400 MHz): d 1.25 (br, 48H), 1.55 (m, 4H), 1.99 (m, 4H), 3.40-3.65
(m, 9H), 4.55 (s, 2H), 5.35 (m, 2H), 7.25-7.33 (m, 5H). 13C-NMR (100 MHz): d 26.10,
26.17, 26.93 (2), 28.46, 28.98, 29.16, 29.33, 29.44, 29.54, 29.60, 29.65, 29.68, 30.06, 32.25
(E), 70.20, 70.58, 71.42, 71.51, 73.34, 78.01, 127.52, 127.57, 128.30, 130.00 (Z), 130.58
(E), 138.36. IR (CHCl,): 670, 725, 1105, 1210, 2855, 2930 cmL. EI-MS: m/z 626 (M*), 535
(M*—CH,Ph), 517, 443, 91. Anal. Calcd for C4,H,,05: C, 80.45; H, 11.90. Found: C, 80.60;
H, 12.08.

(2S,39S5)-2,39-bis(benzyloxymethyl)-1,4,37,40-tetr aoxacyclodoheptacont-
20,56-diene (142a)

(2S,38S)-2,38-bis(benzyloxymethyl)-1,4,37,40-tetr aoxacyclodoheptacont-
20,56-diene (142b)

OBn
—(CH2)15—CHZ=CH—(CH2)15—-Q,,,

o
BnO/_'\O—(CH2)15—CH:CH—(CH2)15—O

OO0 113 (18 mg, 0.022 mmol, 20 mol%) DO ODOOOOOOO (4 ml) O 36
OO0O0O0O0 140 (65.0mg, 0.104 mmol) DO OOOOOD (20ml) DOOODOO
48 000000000000 oo0bbooobb oo oobobDooon
0000000000000 (hexane-EtOAc (25:1,v/v)) DOOOO 720000
0 142 (8.0 mg, 12 %; E/Z=ca. 41) 00 O0O0D0OOODO

mp 82-85 °C. 1H-NMR (400 MHz): d 1.25 (br, 96H), 1.55 (m, 8H), 1.99 (m, 8H), 3.41-3.64
(m, 18H), 4.55 (s, 4H), 5.38 (m, 4H), 7.26-7.34 (m, 5H). 13C-NMR (100 MHz): d 26.07,
26.12, 27.18 (Z), 29.08, 29.27, 29.46, 29.49, 29.60, 29.65, 30.07, 32.57 (E), 70.27, 70.60,
71.00, 71.60, 73.35, 77.96, 127.50, 127.57, 128.30, 129.90 (Z), 130.36 (E), 138.42. IR (Kbr
pellet): 696, 721, 962, 1120, 1468, 1734, 2850, 2918 cml. EI-MS: m/z 1253 (M*), 1162

(M*—CH,Ph), 1056. Anal. Calcd for Cg4H14504: C, 80.45; H, 11.90. Found: C, 80.18; H,
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12.06.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S,15S)-3,7,11,15-tetramethylheptadec-16-

enyl]-sn-glycerol (135)

,,,,,

0000000000000000000 (331 mg, 0.927 mmol) O THF (8
m) 00O 000 —-78°CO n-0000 00O (1.59 M in hexane, 0.580 ml,
0.922mmol) 0O0O0D0O00 —78 °CO 30 000000000 O0O0O0 300000
000000000 -78°cO000000O0O00 70 (139 mg, 0.180 mmol) O
THF OO (5m) 00000 -78°C 0 15000000000000 10000
OD000O0 NH,Cl(1o0ml) 00000000000000000 2000000
000000000 000000000000000000000000000
00000000000000000000000000  (hexane-EtOAc (50:1,
viv)) 00000000 135 (131mg, 95%) 0000000000

[a]2l, +6.63° (C 0.89, CHCl5). H-NMR (400 MHz): d 0.84 (d, J= 6.6, 9H), 0.86 (d, J= 6.6,
9H), 0.98 (d, J= 6.6, 6H), 1.50-1.70 (m, 46H), 2.10 (m, 2H), 3.42-3.66 (M, 9H), 4.55 (s, 2H),
4.93 (ddd, J= 1.7, 2.0, and 10, 2H), 4.94 (ddd, J= 1.2, 1.7, and 17, 2H), 5.69 (ddd, J= 7.6,
10, and 17, 2H), 7.25-7.34 (m, 5H). 13C-NMR (100 MHz): d 19.68, 19.72, 19.76, 20.24,
24.36, 24.48, 24.62, 29.80, 29.88, 32.74, 32.80, 36.63, 36.97, 37.09, 37.39, 37.46, 37.51,
37.76, 68.87, 69.95, 70.30, 70.78, 73.34, 77.93, 112.20, 127.48, 127.56, 128.29, 138.42,
144.98. IR (neat): 696, 733, 908, 1115, 1377, 1462, 1639, 2860, 2925, 2952 cmL. Anal. Calcd
for Cs,Hg,O5: C, 81.40; H, 12.35. Found: C, 81.15; H, 12.61.

(2S,7R,11R,15S,19S,22S,26S,30R,34R)-2-Benzyloxymethyl-
7,11,15,19,22,26,30,34-octamethyl-1,4-dioxacyclohexatriacont-20-ene (136)
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OO0 135 (32mg, 0.042 mmol) DD OODODOO (Bm) 00000000
0go0oodooodd 113 (10 mg, 0.012 mmol, 29 mol%) DO O OOOOODOO (6
m)doooOo22500000000000000O00O00O00000O00O0DO00ODOO
0000D000b00oooooooonO  (hexane-EtOAc (25:1, viv)) OO O OO 36
00000 136 (24mg, 79 %; E/Zz=ca. 7:1) DO OOOOOOOO

1H-NMR (400 MHz): d 0.83 (d, J= 6.4, 6H), 0.84 (d, J= 6.4, 6H), 0.87 (d, J= 6.6, 6H), 0.94
(d, = 6.6, 6H), 1.50-1.70 (m, 46H), 2.01 (m, 2H), 3.46-3.64 (m, 9H), 4.55 (s, 2H), 5.10 (dd,
J= 2.4 and 5.1, 1.75H), 5.22 (dd, J= 2.0 and 4.2, 0.25H), 7.26-7.34 (m, 5H). 13C-NMR (100
MHz):d 19.78, 19.85, 21.82, 24.50, 25.06, 29.61, 29.74, 32.85, 32.87, 36.65, 36.98, 37.23,
37.33, 37.36, 37.46, 37.49, 37.77, 68.59, 69.71, 70.30, 71.45, 73.36, 77.94, 127.52, 127.58,
128.31, 134.18, 134.98, 138.38. IR (neat): 696, 733, 968, 1115, 1377, 1462, 1736, 2858,
2925, 2951 cm1. EI-MS: m/z (rel. intensity) 739 (M*, 7%), 648 (M*—CH,Ph, 100%), 633
(43%), 556 (20%). Anal. Calcd for CoyHgoOs: C, 81.24; H, 12.27. Found: C, 81.02; H, 12.46.

2,3'-0-[(3R,7R,11S5,15S,18S,22S,26R,30R)-3,7,11,15,18,22,26,30-
Octamethyldotriacont-16-ene-1,32-diyl]-2’,3-bis-O-[(3R,7R,11S,15S)-3,7,11,15-
tetramethylheptadec-16-ene-1-yl]bis(1-O-Benzyl-sn-glycerol) (137a)

2,2'-0-[(3R,7R,11S,15S,18S,22S,26R,30R)-3,7,11,15,18,22,26,30-
Octamethyldotriacont-16-ene-1,32-diyl]-3,3 -bis-O-[(3R,7R,11S,15S)-3,7,11,15-
tetramethylheptadec-16-ene-1-yl]bis(1-O-Benzyl-sn-glycerol) (137b)

3,3'-0-[(3R,7R,11S5,15S5,18S,22S5,26R,30R)-3,7,11,15,18,22,26,30-
Octamethyldotriacont-16-ene-1,32-diyl]-2,2’-bis-O-[(3R,7R,11S,15S)-3,7,11,15-

tetramethylheptadec-16-ene-1-yl]bis(1-O-Benzyl-sn-glycerol) (137b’)

|
/WN\H ,)\/\/‘\/\/l\/\/l\/\o OBn
T | ~N /
BnO \OWWO/

000 135 (25mg, 0.032mmol) 00000000 (0.2m) 00000000
00000 113 (5.4mg, 6.6 mmol) 00000000 ODO (0.10m) ODOOO9
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000000000 000000000000000000000000000
000000 (hexane-EtOAc (25:1, viv)) 00 O0O0D0O0OO00O 137 (8.4 mg, 35
% 000000000 135 (14.3mg, 57 %) 0000000000

1H-NMR (400 MHz): d 0.83 (d, J= 6.4, 6H), 0.84 (d, J= 6.6, 12H), 0.86 (d, J= 6.4, 12H),
0.87 (d, J= 6.8, 6H), 0.95 (d, J= 6.8, 6H), 0.98 (d, J= 6.8, 6H), 1.00-1.70 (m, 92H), 1.95-2.20
(br, 4H), 3.42-3.66 (M, 18H), 4.55 (s, 4H), 4.89 (ddd, J= 1.7, 2.0, and 10, 2H), 4.94 (ddd, J=
1.2, 2.0, and 17, 2H), 5.10 (dd, J= 2.4 and 5.4, 0.4H), 5.17 (dd, J= 2.2 and 4.6, 1.6H), 5.81
(ddd, J= 7.6, 10, and 17, 2H), 7.26-7.34 (m, 10H). 13C-NMR (100 MHz): d 19.68, 19.72,
19.75, 20.23, 21.17, 24.37, 24.48, 24.51, 24.63, 24.73, 29.69, 29.83, 29.91, 32.75, 32.82,
36.65, 36.70, 36.98, 37.11, 37.40, 37.47, 37.54, 37.75, 68.89, 69.97, 70.34, 70.80, 73.35,
77.95, 112.20, 127.48, 127.57, 128.29, 134.40, 134.57, 138.44, 145.01. IR (neat): 696, 735,
908, 1115, 1377, 1462, 1734, 2858, 2925, 2952 cm-L. EI-MS: miz (rel. intensity) 1505 (M,
4%), 1414 (M*—CH,Ph, 100%), 1308 (55%). Anal. Calcd for C;goH1g405: C, 81.32; H, 12.31.
Found: C, 81.19; H, 12.61.

(25,7R,11R,15S5,19S5,22S,26S,30R,34R,38S,43R,47R,51S,55S5,58S,62S,66R,
70R)-2,38-Bis(benzyloxymethyl)-
7,11,15,19,22,26,30,34,43,47,51,55,58,62,66,70-hexadecamethyl-1,4,37,40-
tetraoxacyclodoheptacont-20,56-diene (138a)

(25,7R,11R,15S5,19S5,22S,26S,30R,34R,39S,43R,47R,51S,55S5,58S,62S,66R,
70R)-2,39-Bis(benzyloxymethyl)-
7,11,15,19,22,26,30,34,43,47,51,55,58,62,66,70-hexadecamethyl-1,4,37,40-

tetraoxacyclodoheptacont-20,56-diene (138b)

| OBn
I/O\/\’/\/\l/\/\l/\/\l/\r/\/\/k/\)\/\)\/\o'f
BnO/_\O W’WO

0000 137 (68.2mg, 45.3mmol) 00000 ODOO (42m) 0000000
D0D0000000 113 (13.3mg, 36mol%) 0000000000 (3.0ml) O
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0007 0000000000000000000000000000000
000000000000000 (hexane-EtOAc (25:1,v/v)) 00000 72 00O
000 138 (31 mg, 46 %) 0O0O0O0OO0O00O0O0O 137 (27 mg, 40%) 0O OO
0ooooo

1H-NMR (400 MHz): d 0.83 (d, J= 6.4, 12H), 0.84 (d, J= 6.6, 12H), 0.87 (d, J= 6.6, 12H),
0.94 (d, J= 6.8, 12H), 0.98-1.70 (m, 92H), 2.02 (br, 4H), 3.45-3.66 (M, 18H), 4.55 (s, 4H),
5.15 (dd, J= 2.2 and 4.6, 3.7H), 5.19 (dd, J= 2.0 and 4.6, 0.3H), 7.26-7.34 (m, 10H). 13C-
NMR (100 MHz): d 19.75, 19.81, 21.37, 24.39, 24.50, 24.80, 29.70, 29.76, 29.86, 32.77,
32.82, 36.64, 36.87, 37.10, 37.40, 37.44, 37.48, 37.51, 37.60, 68.81, 69.91, 70.32, 70.96,
73.35, 77.95, 127.49, 127.57, 128.30, 134.67, 138.42. IR (neat): 696, 733, 968, 1115, 1377,
1462, 1743, 2856, 2925, 2952 cmrl. EI-MS: miz (rel. intensity) 1477 (M*, 4%), 1386
(M*—CH,Ph, 100%), 1280 (57%). Anal. Calcd for C;poH1g00s: C, 81.24; H, 12.27. Found: C,
81.24; H, 12.42.

(2R,7R,11R,15S,19S,22S,26S,30R,34R)-2-Hydroxymethyl-
7,11,15,19,22,26,30,34-octamethyl-1,4-dioxacyclohexatriacontane (5)

M :
o/H

00000000 136 (15mg, 21 mmol) DOOODOO (Bml) 00000 10%
Pd-C (17mg) 0000000 O0OOOOD 2100000000000000
0000000000000 00000000000000000000000
0000000000000000 (hexane-EtOAc (10:1, v/v)) 00D 00O 36 O
00000 5(10mg, 75%) 0000000000

[a]20, +8.22° (¢ 1.01, CHCl,). 1H-NMR (400 MHz): d 0.85 (d, J= 6.6, 12H), 0.88 (d, J=
6.6, 6H), 0.89 (d, J= 6.3, 6H), 1.00-1.70 (m, 52H), 2.15 (br, 1H), 3.46-3.71 (m, 9H). 13C-
NMR (100 MHz): d 19.85, 19.93, 20.03, 20.09, 23.97, 24.27, 24.42, 29.72, 29.77, 32.41,
32.47, 32.60, 32.67, 32.77, 33.03, 33.58, 34.16, 36.54, 36.68, 37.00, 37.26, 63.03, 68.53,
70.00, 71.19, 78.38. IR (neat): 804, 1051, 1115, 1377, 1462, 2858, 2925, 2951, 3446 cm-L.

-163-



o000 §8 5

EI-MS: m/z (rel. intensity) 651 (M*, 100%), 633 (M*—H,0, 60%), 621 (59%). Anal. Calcd for
CasHggOs: C, 79.32; H, 13.31. Found: C, 79.03; H, 13.40.

(25,7R,11R,15S5,19S5,22S,26S,30R,34R,38S,43R,47R,51S,55S5,58S,62S,66R,
70R)-2,38-Bis(hydroxymethyl)-
7,11,15,19,22,26,30,34,43,47,51,55,58,62,66,70-hexadecamethyl-1,4,37,40-
tetraoxacyclodoheptacontane (7a)

(25,7R,11R,15S5,19S5,22S,26S,30R,34R,39S,43R,47R,51S,555,58S,62S,66R,
70R)-2,39-Bis(hydroxymethyl)-
7,11,15,19,22,26,30,34,43,47,51,55,58,62,66,70-hexadecamethyl-1,4,37,40-

tetraoxacyclodoheptacontane (7b)

AT I

00000000 138 (7.4mg, 5.0 mmol) 000000 (B ml) 00000
10% Pd-C (9.4mg) 00ODOO0OO00O0O0O00OO0O0 3400000000000
000000000 000000000000000000000000000
0000000000000000000  (hexane-EtOAc (4:1, viv)) 00000
72000000 7ab (5.1mg,78%) 000000 (00O0)0O000O

[a]22 +7.31° (C 0.51, CHCl3). 1H-NMR (400 MHz): d 0.85 (d, J= 6.4, 24H), 0.88 (d, J=
6.6, 12H), 0.89 (d, J= 6.6, 12H), 1.00-1.70 (m, 104H), 2.17 (br, 2H), 3.46-3.75 (m, 18H).
13C-NMR (100 MHz): d 19.76, 19.83, 19.85, 24.37, 24.46, 29.79, 29.84, 32.79, 33.06, 34.30,
36.57, 37.06, 37.37, 37.51, 63.08, 68.59, 70.09, 71.06, 78.34. IR (neat): 1041, 1109, 1377,
1462, 2856, 2925, 2952, 3435 cmrl. EI-MS: m/z (rel. intensity) 1301 (M*, 76%), 1283
(M*—H,0, 54%), 1271 (61%), 650 (100%). Anal. Calcd for CggH,7,05: C, 79.32; H, 13.31.
Found: C, 79.02 H, 13.59.
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0 4 0

1,14-Tetradecanediol (164)

HO(CH»),4,0H

1,14-00000000 163 (165 g, 63.9mmol) 0 5% 00000000 O
0 (200ml) 00OD0O0O0 50°CO 25 000000000000000 (500 ml)
0000000000000000000D000 20000000000000
D00000000000000 (2229) 0000000 THFE(340ml) 00O
DOoo°ec 000000DDOO0O0O0ODO (5209, 137mmol) D0O0O0O0O0OO
0055 0000000000000000000000 2vHCIOOOODOO
000000000000000000000 NaHCO3sOOODOOOOOOO
000000000000000000000000000000000000
0000000000 164 (13.69,93%) 00000000000

1H-NMR (300 MHz, CDCl,-CD50D = 10:1): d 1.27 (br, 20H), 1.51-1.60 (m, 4H), 3.59 (t, J=
6.6, 4H). 13C-NMR (75 MHz, CDCI5:CD;0D = 10:1): d 25.68, 29.38, 29.53, 32.45, 62.38.

14-p-Toluenesulfonyloxytetradecanol (165)

TSO(CH»)14OH

0000 164 (8.2g,36mmol) 00000 (120m)000000C0DO (60 ml)
O0DO000 0°CO0D p-000D0C0COOODO (6.8g,36mmol) 000000
O0000 100000000 (om)000000000000000000
D00000000000000 2vHCIO 00 NaHCO,OOOODOOOOO
000000000000 000000000000000000000000
0000000000000 (benzene-EtOAc=10:1 toCHCI3) 0 OO0 OO0 OO
0OD0000 165 (5.79,41%), 0000000 (35 9,43%) 00000000
(2.89,15%) 000000

1H-NMR (300 MHz): d 1.21 (br, 20H), 1.50-1.67 (m, 4H), 2.45 (s, 3H), 3.64 (t, J= 6.6, 2H),
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4.01 (t, J= 6.6, 2H), 7.35 (d, J= 8.0, 2H), 7.79 (d, J= 8.3, 2H). 13C-NMR (75 MH2): d 21.59,
25.23, 25.66, 28.70, 28.84, 29.31, 29.36, 29.40, 29.50, 29.53, 32.70, 62.97, 70.68, 127.81,
129.75, 132.97, 144.60.

2-(15-Hexadecynyloxy)-tetrahydro-2H-pyran (166)

H—=—=—(CH,);4,OTHP

DO0O0O0O0 165 (13.4 g, 34.8mmol) OOOOOCOODO (25 ml) 00000
3,4-0000 -2H-000 (4.00ml, 442mmol), p-000000000 (62mg)
0000000 15000000000 NaHCO;(15m) 00000000DOO
000000000000000000000000000000000000
0D0000000000000000000000000 DMF(40ml) 000
00000000 (21.1g,243mmol) 000D 50°CO 300000000 (50
m)00000O00000000000000000000000000000
000000000000000000000000000000000000
0000000 (hexane-EtOAc (10:1)) 00D OD0DO0O (12.3g,92%) 0000

000 (12.3g,32.6 mmol) 0 DMSO (30ml) 00 O0O00000000000O
0000000000 (15.0 g,163mmol) 0000000000 450000
D000 (50m) 00000000000000000000000O00000
00000 2vHCIO OO0 NaHCO,OOODOOOOOOOO0O0OO0O0O000O0
000000000000000000000000000000000000
000 (hexane-EtOAc (20:1)) 0O0O0O0DOO0OO0DO 166 (9.49,89%) 0000

1H-NMR (300 MHz): d 1.25-1.45 (br, 20H), 1.48-1.90 (m, 10H), 1.94 (t, J= 2.7, 1H), 2.18
(dt, J= 2.7, 6.9, 2H), 3.34-3.42 (dt, J= 6.7, 9.5, 1H), 3.46-3.54 (m, 1H), 3.69-3.76 (dt, J=
6.7, 9.5, 1H), 3.84-3.91 (m, 1H), 4.56-4.59 (m, 1H). 13C-NMR (75 MHz): d 18.39, 19.70,
25.50, 26.23, 28.48, 28.75, 29.10, 29.49, 29.59, 29.62, 29.74, 30.78, 62.34, 67.70, 68.00,
84.81, 98.83. IR (CHCI): 640, 720, 1025, 1080, 1125, 1140, 1460, 2860, 2935, 3320 cmL.
Anal. Calcd for Cy HagO,: C, 78.20; H, 11.88. Found: C, 78.47; H, 12.02.
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15-Hexadecyn-1-ol (167)1M

H—— (CH2)14OH

000 166 (9.49,29.1mmol) O THF (30 m)OOOODOO (30ml) DOO0O0O
2vHCI(l10ml) O0D0OO0O0O00 1600000000000000000000
D0000000000000000000  (hexane-EtOAc (4:1)) 000000
D000 167 (6.49,93%) 000000000

1H-NMR (300 MHz): d 1.26 (br, 20H), 1.48-1.59 (m, 4H), 1.94 (t, J= 2.7, 1H), 2.18 (dt, J=
2.7,7.1, 2H), 3.64 (t, J= 6.6, 2H). 13C-NMR (75 MHz): d 18.37, 25.72, 28.47, 28.74, 29.08,
29.40, 29.47, 29.58, 29.60, 32.78, 63.06, 68.00, 84.81.

Di-15-hexadecynyl phenyl phosphate (168)

H—==—(CH214-0_ 0
P
H—=—="(CH,);4-0" “OPh

00000 167 (931 mg, 3.90 mmol), 0O O OOOOO (710 m, 5.10 mmol)
00 400000000000 (DMAP)(25mg,5.2mol%) 00000 (10 ml)
0o0o0o0o0ooooooooooon (290 m, 2.00mmol) O 0O°COOODOOO
ggboodgouood 1_sugguotdoouobuobobobobobougogouoan
gdggooubbboooooooood 2N HCIO OO NaHCO, O OOOO
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
00000000000 0oo0ooon  (hexane-EtOAc (7:1,v/iv)) DO OO OO0
O00D0O00D0 168 (1.129,93%) 0000

1H-NMR (400 MHz): d 1.25-1.40 (br, 40H), 1.48-1.57 (m, 4H), 1.63-1.72 (m, 4H), 1.93 (t,
J=2.7, 2H), 2.18 (dt, J= 7.1, 2.7, 4H), 4.09-4.17 (m, 4H), 7.14-7.36 (m, 5H). 13C-NMR (100
MHz): d 18.35, 25.34, 28.45, 28.72, 28.88, 29.07, 29.47, 29.51, 29.58, 30.13, 30.20, 68.00,
68.51 (d, J= 5.5), 84.74, 119.92 (d, J= 3.6), 124.84, 129.60, 150.76 (d, J= 7.3). 3!P-NMR
(109 MHz): d—6.22. IR (CHCl3): 630, 950, 1020, 1270, 1460, 1485, 1590, 2850, 2925, 3300
cmrl. Anal. Caled for CagHgzO4P: C, 74.23; H, 10.33. Found: C, 74.07; H, 10.10.
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15,17-Dotriacontadiyne-1,32-diylphenyl phosphate (170)

E(CHz)m-o\P,,o
— (CH,)14,-O" “OPh

N,N,N',N'-00000000000000 (TMEDA) (510 m, 3.40 mmol) O
0000 (1)(319mg, 3.23mmol) DODO0O000DO (250m) 00000000
0000 20000000000000 168 (793 mg, 1.29mmol) OO0 00O
OO0 (40m) 00000000000 5000000000000000000
0D3000000000000000000000000000000000
D0000000000000 2vHCIOOOODOOOOODOOOOO0O0O0O0O
0000000000000 NaHCO, O0OOODDOOOOOOO0OO0OOOOO00
000000000 000000000000000000000000000
D000 (hexane-EtOAc (7:1,v/v)) DO0O0O0O00DODO 170 (363 mg, 46 %) OO
0o0ooooo

mp 64-65 °C. 1H-NMR (400 MHz): d 1.20-1.46 (br, 40H), 1.46-1.55 (m, 4H), 1.64-1.73 (m,
4H), 2.26 (t, J= 6.7, 4H), 4.08-4.21 (m, 4H), 7.14-7.36 (m, 5H). 13C-NMR (75 MHz): d
19.04, 25.25, 27.93, 28.38, 28.88, 28.91, 29.18, 29.22, 29.27, 29.32, 29.36, 30.02, 30.11,
65.36, 68.43 (d, J= 6.8), 77.35, 119.84 (d, J= 5.0), 124.80, 129.55, 150.67 (d, J= 7.5). 3P
NMR (109 MHz): d—6.20. IR (CHCl5): 955, 1030, 1275, 1465, 1490, 1600, 2850, 2925 cm-L.
EI-MS: m/z 612 (M), 438, 175. Anal. Calcd for CagHg, O4P: C, 74.47; H, 10.03. Found: C,
74.64; H, 10.20.

Dotriacontane-1,32-diyl phosphate (160)

AN

000000000 170 (310mg, 0.506 mmol) 00O OODO (40 m) OO O
0ooOoO0O0 (V)@oomg) DOODOOOOOOO 4800000000000
000000000000000000000000D0 (1) 00000000
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D00000000000000000000000000000000000
160 (213 mg, 79%) 000000000

mp 87-88 °C. 1H-NMR (400 MHz): d 1.25-1.45 (br, 56H), 1.64-1.72 (br, 4H), 3.96-4.03 (br,
4H). 13C-NMR (100 MHz, CDCI 3-CD,0D = 2:1): d 25.12, 28.23, 28.28, 28.41, 28.52, 28.68,
28.72, 28.83, 28.94, 29.09, 29.12, 29.84, 29.89, 66.84 (d, J= 5.4). 3!P-NMR (109 MHz): d
0.98. IR (CHCI5): 955, 1030, 1275, 1465, 1490, 1600, 2850, 2925 cm-L. Negative FAB-MS:
miz 543 (M*=1), 79. Anal. Calcd for C3,HgsO,P: C, 70.54; H, 12.03. Found: C, 70.78; H,
12.00.

[15,16,17,18-2H,]Dotriacontane-1,32-diyl phosphate (161)

D,
C

DL NN NN O
D> \P//

N N N N N NG

000000000 170 (106 mg, 0.506 mmol) D OO OO DO -d (4.0ml) OO
OO0o00oO0O0D (IV)(31lmg) DO0O0DDOODDOOD 640000000000
bbb buogguoooad (1) boooooo
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
O-dg 161 (55mg, 57 %) 000000000

mp 84-85 °C. 1H-NMR (300 MHz, CDCI5-CD5;0D = 2:1): d 1.25-1.40 (br, 48H), 1.63-1.72
(br, 4H), 3.96-4.03 (br, 4H). 13C-NMR (75 MHz, CDCl,-CD50D = 2:1): d 25.18, 28.24,
28.57, 28.78, 28.79, 28.91, 29.01, 29.12, 29.15, 29.20, 29.25, 29.26, 29.31, 66.90 (d, J= 3.2
Hz). 31P-NMR (109 MHz): d 1.23. IR (CHCI;): 1020, 1220, 1460, 2080, 2180, 2850, 2925
cml. Negative FAB-MS: m/z 551 (M*—1). HR negative FAB-MS: Calcd for C;,Hs52HgO,P:
551.5044. Found: 551.5058.

[16-2H,]2-(15-Hexadecynyloxy)tetrahydro-2H-pyran (171)

D—==—(CH,),4,OTHP

gubbobooguboogobbbooggbn THF 00O (13.0 ml, 1.90 M,
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24.7mmol) OO OO0 166 (1.28g,4.03mmol) O THF OO (15ml) O 0°C O
gobooooooon 25000000000 o°chuuuUbooobn
(3.00ml, 148 mmol) OOOODO 25 0000000000000000000O
Jdbo2vHCl OOODODODUODOOOOOooooooooooooooooon
b NaHCO; OO OOoobobOooobbooobboooboooobbood
gttt bobooouno (hexane-EtOAC
(10:1,v/v)) 0DODODODO THP-OODODO -d; 171 (1.259,98%) 00000000
oo

1H-NMR (300 MHz): d 1.25-1.45 (br, 20H), 1.48-1.90 (m, 10H), 2.18 (t, J= 6.9, 2H), 3.34-
3.42 (dt, J= 6.7, 9.5, 1H), 3.46-3.54 (m, 1H), 3.69-3.76 (dt, J= 6.7, 9.5, 1H), 3.84-3.91 (m,
1H), 4.56-4.59 (m, 1H). 13C-NMR (75 MHz): d 18.29, 19.62, 25.46, 26.19, 28.44, 28.70,
29.05, 29.43, 29.44, 29.54, 29.58, 29.69, 30.72, 62.21, 67.60, 67.74 (t, J= 37.5), 84.18 (t, J=
7.5), 98.73. IR (CHCI3): 1025, 1075, 1120, 1135, 1460, 2590, 2850, 2920 cm~1. Anal. Calcd
for C,yHs,2H,0,: C, 77.96; H+2H, 11.84. Found: C, 77.77; H+2H, 11.86.

[16-2H,]15-hexadecyn-1-ol (172)

D——= (CH2)14OH

000 171 (1.25¢g, 3.86mmol) O THFOODOODOO (1:1,10 ml, v/iv) OO0O
Od 2vHCI(Iml) ODODOOD0ODOO0O 17 00000000O0DOODOOOOO0OO
0000000000000 oooboobonO (hexane-EtOAc (4:1, viv)) OO0
gooobo0o0gd -dg 172 (919mg, 99 %) DOOOOODOOO

mp 48-50 °C. 1H-NMR (300 MHz): d 1.25-1.47 (br, 20H), 1.48-1.61 (m, 4H), 2.18 (t, J=
6.9, 2H), 3.64 (t, J= 6.6, 2H). 13C-NMR (75 MHz): d 18.35, 25.72, 28.48, 28.75, 29.09,
29.41, 29.49, 29.58, 29.61, 32.78, 63.07, 67.76 (t, J= 37.5), 84.34 (t, J= 7.5). IR (CHCly):
1460, 2590, 2850, 2920 cm1. Anal. Cdcd for C;gH»92H,O: C, 80.27; H+2H, 12.63. Found: C,
80.30; H+2H, 12.63.
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Di-[16-2H,]15-hexadecynylphenyl phosphate (173)

D——= (CH2)14'QP,,O
D—=—(CH,);,-0" OPh

0000 O-dy 172 (654 mg, 273 mmol), 0 0O 00 OO0 (500 m, 3.55
mmol) DO DMAP (29 mg, 8.8mol%) 00O O0 (15m) 00000 0°C OO0
0000000000 (210 M, 1.37mmol) 0000000000000 11 O
000000000 000000000000000000000000000
000 2vHCIO 00 NaHCO, 0000000000000 O00000000
000000000000 0000000000000000000000000
(hexane-EtOAc (7:1, v/v)) 00 000000000000 -d, 173 (622 mg, 74
%) 0000

1H-NMR (300 MHz): d 1.25-1.40 (br, 40H), 1.48-1.57 (m, 4H), 1.63-1.72 (m, 4H), 2.17 (t,
J= 7.1, 4H), 4.09-4.17 (m, 4H), 7.14-7.36 (m, 5H). 13C-NMR (75 MHz): d 18.31, 25.32,
28.44, 28.70, 29.04, 29.06, 29.44, 29.45, 29.49, 29.57, 30.12, 30.21, 67.76 (t, J= 36.8),
68.50 (d, J= 6.2), 84.23 (t, J= 7.4), 119.92 (d, J= 5.0), 124.84, 129.58, 150.78 (d, J= 6.8).
3LP-NMR (109 MHz): d -6.14. IR (CHCl): 950, 1020, 1280, 1460, 1490, 1590, 2590, 2850,
2920 cmL.  Anal. Calcd for CagHgy 2H,0,P: C, 73.99; H+2H, 10.29. Found: C, 73.71; H+2H,
10.48.

Di-[15-2H,,16-2H3]Hexadecyl phosphate (162)

c
DaC” N NN 0
%
o/ \H

000000000 -dy, 173 (452 mg, 0.733mmol) 000000 -d (4.0 ml) O

00000000 (V) (70mg) 00O000ODO0OO00O0D 46 OOOOOOOOOO
0000000000000000000000000D0 (k1) 0000000
000000000000 000000000000000000000000
0-dyp 162 (207 mg, 51 %) 0000 OOOO0
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mp 70-71 °C. 1H-NMR (300 MHz, CDCl4-CD;0D = 2:1): d 1.25-1.45 (br, 48H), 1.64-1.73
(br, 4H), 3.96-4.02 (br, 4H). 13C-NMR (75 MHz, CDCl;-CD50D = 2:1): d 25.00, 28.66,
28.79, 29.03, 29.06, 29.12, 29.15, 29.74, 29.83, 31.11, 66.71 (d, J= 6.2). 3LP-NMR (109
MHz):d -0.22. IR (CHCl5): 1020, 1230, 1460, 2200, 2850, 2925 cm-t. Negative FAB-MS:
m/z 555 (M*-1). Anal. Calcd for CaHgr2H004P: C, 69.03; H+2H, 12.13. Found: C, 69.30;
H+2H, 12.25.

00000 156 00O OO (Fluka) D OOODOOO (99.9 atom% enriched),
DPH, TMA-DPH OO OOOOOO (OO Aldrich, DOOQOGOQOO,00Oogd)O
oogd

0oo0oooo

00000003mgOO00000000 (250 mM Tris-HCI, pH 8.0) 00 0 O
0000000 suv OOoO0oooo

D0000 suv 0000000000000 00000000000000
000000000000 000000000000000000000000
000000000000 0000000 -70°cO0O00000

000 (DSC)

000000000000000 IMNaOHOODOOO (30 mM Tris-HCI, pH
8.0)0000000000 LUVOOOOODOOOO

000000000 70mM 0000000000000 0OOOOOO0O0O00
0000000000000 20000000000000 1°C/mnO00000
0ooo

goooobobboo
000000 o00o0obobOoOoobb NeOH OODOODO (100 mM Tris-HCI, pH
g.0)bUiblsS00bU0bUoU0bUoUobUoboDboOobDoUobUooDbOobDOoobOon
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gogggooooooobb Mevooogogoo
guoogoboogobbooobobboouobbboooobbooobobod
gooQ0d 2000000000 b0o0oo0bo0obD (oo 1000)0O00DDOO
goddddgoooooooooogoogogad

gogoon

doodz3°cO0O0On0 (10 mM Tris, 100 mM NaCl, 0.1 mM EDTA, pH 8.0) O
0000 KSV2200 00O 0O (164 x 270 mm, Surface Barostat) D D 0 000000
o000 Amg/mHO0OO0O0O0O 500000000 0.25mm/sec00000O0OO
gooooooood p-AbdO0d0Ooogd

goooboo

go0oboobooooooobobobbboooooonD (100 mM Tris-HCI, pH
g.0) iUl bUbiUbUOoUbDbUobboU0obOoUobUoUobOobn suwvobooboo
gooobo

bbb booobboobbuogobbOod RE300PCOOOODODO
googoobbono ssonmUidodg 460nm O0000b0O0bOoboo (oboOg
oo 3nm, 5nm)00000O00O0OOOOO0ODO0OOOO0O0ODOOODOO0n
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0 50

(2R,7R,11R,15S5,19S,22S,26S,30R,34R)-7,11,15,19,22,26,30,34-octamethyl -
2-N,N, N-trimethylaminoethylphosphonylmethyl-1,4-dioxacyclohexatriacontane
(176)
o)

1
O-P—O(CH2)2N "Mes
Q., (O

v,

O

00000 5(113mg, 0.173mmol) 00000 (Iml) OO0DOOO 0°C O 2-0
0000000000000 (40m,0.31mmol) D0O0O0CODOOO0 250000
D00 (5m) 0000 100000000000 2vHCIODOOODOOOOO
0000000 40000000000000000000000000000C
D0000000000000000000  (CHCl3-MeOH (20:1-7:1, viv)) O
000000000000 (172mg) O0OO0O0O0O0O0000O0C0O0O0O0O0O000
0000000 (1om) 000000000 (5m)0000000000000O0O0
0000000000 -78°COO000000000D0O0O0O0O000 (10 m) O
00000000 50-60 °CO 30000000 -78°c 00000000000
0000000000000000000000000 (CHCI3-MeOH (8:1,
vIv)) to CHCl3-MeOH-H,0O (65:25:4)) O 0000 OO0 O Sephadex® LH-20
(CHCI;-MeOH (2:1,v/v)) 000000000 O000O00 176 (85 mg, 60 %) [
0ooooooQ

1H-NMR (300 MHz, CDCl,-CD;0D = 8:1): d 0.85-0.90 (m, 24H), 1.00-1.50 (m, 44H), 1.53-
1.67 (m, 8H), 3.23 (s, 9H), 3.45-3.56 (m, 3H), 3.58-3.66 (M, 6H), 3.88 (t, J= 5.6, 2H), 4.26
(br, 2H). 13C-NMR (75 MHz, CDCl5-CD,0D = 4:1): d 19.29, 19.34, 19.44, 19.47, 19.53,
19.57, 19.63, 19.67, 19.81, 23.58, 23.63, 23.77, 23.82, 23.95, 24.00, 24.14, 29.36, 29.40,
29.44, 29.60, 31.85, 31.87, 32.07, 32.09, 32.15, 32.30, 32.34, 32.38, 32.50, 32.69, 32.96,
32.98, 33.70, 33.73, 36.20, 36.25, 36.39, 36.46, 36.49, 36.56, 36.63, 36.74, 36.76, 36.80,
36.89, 36.94, 36.98, 37.01, 37.07, 37.13, 37.18, 53.92, 58.70 (d, J= 4.4), 64.86 (d, J= 5.6),
66.18, 66.23, 66.26, 68.41, 69.72, 70.54, 77.67 (d, J= 8.6). High Resolution FAB-MS: Calcd
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for CagHggOsNP (M*+H): 816.7210. Found: 816.7210.

2,3-Di-0O-[(3R,7R,11R)-3,7,11,15-tetramethylhexadecyl]-sn-glycer o-1-

phosphocholine (177)
o)

1]
. J) 0-

.
Y,

goddd 1 (206mg, 0.315mmol) DOOODOOOO 176 DD0ODOOODOO
gooobobooooooon 177 (109mg, 44 %) DO OODOOOOO

1H-NMR (400 MHz, CDCl;-CD;0D = 8:1): d 0.83-0.88 (m, 30H), 1.00-1.41 (m, 40H), 1.46-
1.64 (m, 8H), 3.24 (s, 9H), 3.45-3.50 (m, 3H), 3.54-3.66 (M, 6H), 3.88 (t, J= 6.0, 2H), 4.25
(br, 2H). 13C-NMR (100 MHz, CDCl5-CD;0OD = 8:1): d 19.39, 19.47, 22.36, 22.45, 24.15,
24.24, 24.55, 27.71, 29.60, 29.71, 32.54, 32.71, 36.44, 36.88, 37.04, 37.19, 37.32, 39.13,
53.98, 58.71 (d, J= 3.6), 64.81 (d, J= 5.4), 66.14, 68.61, 69.87, 70.49, 77.77 (d, J= 7.3).
High Resolution FAB-MS: Calcd for CygH 11 OgNP (M*+H): 818.7367. Found: 818.7385.

[(2'R,7'R,11'R,15'S,19'S,22'S,26'S,30'R,34'R)-
7',11',15',19',22',26',30',34"'-octamethyl-1',4'-dioxacyclohexatriacontan-2'-
yllmethyl 6-0-(2'",3"",4'",6'"-tetra-O-acetyl-p-p-glucopyranosyl)-2,3,4-tri-O-
acetyl-p-p-glucopyranoside (181)

AcO
AN
AcO
AC%CO
AcO

=
Ty

00000 5(56.8mg,87.2nmmo) 00000000 (55.5mg, 815 nmol) 0 DMF (4
myOOOOOo0°Cc 0000000000000 (80m,063mmol) 000000
00 150000000 (Iom) 00000000000 O000O0O000O00O0
0000000000000000000000000000000000000
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0000000000000 00D0O00 1809 (91.2mg, 134nmmol) 0 000 O O
000000 4A (196 mg, flamedriedfor4hr) 0 1,2-0000000 (8 ml) OO0
oo s uoouogo
0 (1e0m,85mo) 0000000 25000000000000000O0 (180
M129mo) 0 0000000000000 00O0O0O0O0O0O0OOOO0O0O0O0OO
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
O0O0O0O00 (CHCl3) D0O0ODOO0DOO0OD0OO0O0ODOO0DOOOO 181 (84mg, 76%)
ggboogooog

[a]285—6.92° (¢ 0.760, CHCl3). 1H-NMR (400 MHZ): d 0.84-0.88 (m, 24H), 1.00-1.75 (m,
52H), 1.99-2.10 (7xs, 21H, CH3C=0), 3.37-3.70 (m, 11H), 3.89 (m, 2H), 4.12 (dd, J= 2.2 and
12.2, 1H, H-6"), 4.27 (dd, J= 4.6 and 12.2, 1H, H-6'), 4.55 (d, J= 7.8, 1H, H-1"), 4.59 (d, J=
8.1, 1H, H-1), 4.90 (t, J= 9.5, 1H, H-4), 4.96 (dd, J= 7.8 and 9.5, 1H, H-2"), 4.99 (t, J= 8.1
and 9.5, 1H, H-2), 5.07 (t, J= 9.5, 1H, H-4), 5.18 (t, = 9.5, 2H, H-3,3"). 13C-NMR (100
MHz):d 19.77, 19.81, 19.84, 19.86, 20.00, 20.04, 20.15, 20.56, 20.60, 20.64, 20.65, 20.71,
24.13, 24.17, 24.41, 29.70, 29.84, 32.61, 32.65, 32.79, 32.99, 33.33, 34.05, 34.08, 36.59,
37.12, 37.19, 37.25, 37.29, 37.33, 37.35, 37.39, 37.42, 61.80, 68.16, 68.27, 69.07, 69.15,
69.95, 70.35, 70.84, 71.04, 71.32, 71.95, 72.76, 72.85, 73.23, 77.92, 100.77, 100.85, 169.19,
169.28, 169.37, 169.57, 170.11, 170.21, 170.60. IR (CHCIj3): 1039, 1230, 1377, 1462, 1755,
2858, 2927, 2954 cm~1. Anal. Calcd for CggH15905: C, 65.27; H, 9.53. Found: C, 65.39; H,
9.74.

[(2'R,7'R,11'R,15'S,19'S,22'S,26'S,30'R,34'R)-

7',11',15',19',22',26',30',34'-octamethyl-1',4'-dioxacyclohexatriacontan-2'-

yllmethyl 6-O-p-p-glucopyranosyl-B-p-glucopyranoside (178)
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D0D0000D0O0000 181 (382mg,30.1mmol) O THF@m) OO OO OO
O@Em)00O0O0D0O00D00O00O0O00 (0.1M inmethanol, 305 m, 30.5 mmol) O O O
O000 21 0000000000000000 @m0 Od OO0 Ambelyst® 15-0
Oo0O0O0O0O (H+form) (5(1mg) 0000000 OOOOODODODOOOOOOO
oo odbodoubobootbbuooubooubboogun Sephadex®
LH-20 (CHCI3-MeOH (2:1, v/v)) 0 O0O0DOO0OO0DO0O 178 (30mg, quant) 00O OO
ggoog

[a]27p—22.4° (c 0.710, CHCI) (lit.6° [a]p—18.16°). 1H-NMR (400 MHz, CDCl5-CD30D =
7:1): d 0.85-0.89 (8xd, 24H), 1.00-1.70 (m, 52H), 3.25-4.15 (m, 21H), 4.28 (d, J= 7.8, 1H, H-
1), 4.33 (d, J= 6.8, 1H, H-1'). 13C-NMR (100 MHz, C4Ds-CD,0D = 7:1): d 19.84, 19.91,
20.02, 20.20, 20.24, 20.42, 24.54, 24.59, 24.91, 30.12, 30.25, 33.03, 33.08, 33.22, 33.25,
33.44, 34.38, 34.43, 37.13, 37.45, 37.48, 37.53, 37.55, 37.65, 37.77, 37.81, 37.84, 37.90,
61.93, 68.76, 68.85, 69.77, 70.02, 70.11, 70.49, 71.38, 74.10, 74.17, 75.74, 76.84, 76.88,
76.96, 78.49, 103.96, 104.21. IR (CHCl3): 1072, 1377, 1464, 2870, 2927, 2954, 3384 cm1.
High Resolution FAB-MS: Calcd for (M+*+Na) 997.7531, found 997.7485.

2',3'-Bis{[(3'R,7'R,11'S)-3",7',11',15'-tetramethylhexadecyl]oxy}propyl 6-O
-(2'',3"",4'",6"" -tetra-O-acetyl-p-p-glucopyranosyl)-2,3,4-tri-O-acetyl-f3-D-
glucopyranoside (182)

00000 1(545mg,834mmol) 00000000000 O0O0 181000
000000000000000000000000 182 (58mg,54%) 00O
0ooooo

[a]26,, —5.04° (c 0.413, CHCl5). 1H-NMR (400 MHz): d 0.84-0.87 (10xd, 30H), 1.00-1.70
(m, 48H), 1.99-2.09 (7xs, 21H, CH3C=0), 3.38-3.70 (m, 11H), 3.89 (m, 2H), 4.12 (dd, J=
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2.2 and 12.2, 1H, H-6"), 4.27 (dd, J= 4.6 and 12.2, 1H, H-6'), 4.56 (d, J= 7.8, 1H, H-1'), 4.60
(d, 3= 8.0, 1H, H-1), 4.90 (t, J= 9.5, 1H, H-4), 4.96 (dd, J= 7.8 and 9.5, 1H, H-2"), 4.99 (t, J=
8.1and 9.5, 1H, H-2), 5.07 (t, J= 9.5, 1H, H-4"), 5.18 (t, J= 9.5, 2H, H-3,3"). 13C-NMR (100
MHz):d 19.68, 19.73, 20.57, 20.60, 20.65, 20.72, 22.61, 22.71, 24.36, 24.46, 24.77, 27.95,
29.85, 29.92, 32.78, 32.80, 36.62, 37.16, 37.27, 37.41, 37.44, 37.49, 37.54, 39.34, 61.76,
68.15, 68.23, 69.14, 69.18, 70.07, 70.29, 70.48, 71.01, 71.32, 71.93, 72.76, 72.85, 73.21,
77.95, 100.75, 100.87, 169.17, 169.28, 169.37, 169.57, 170.12, 170.21, 170.61. IR (CHCl3)
1039, 1230, 1377, 1466, 1755, 2871, 2927, 2958 cm-L. Anal. Calcd for CggH1,0s: C, 65.17;
H, 9.67. Found: C, 64.88; H, 9.95.

2',3'-Bis{[(3'R,7'R,11'S)-3",7',11',15'-tetramethylhexadecyl]oxy}propyl 6-O-

B-D-glucopyranosyl-B-p-glucopyranoside (179)

000000000000 182 (30.7mg,24.1mmol) 00000 178 0000
D0000000000000 179 (24mgquant) 000000000

[a]285 —20.4° (c 0.523, CHCl,) (Iit.63 [a]p —25.10°). LH-NMR (400 MHz, CDCl,-CD,0D =
7:1): d 0.82-0.89 (10xd, 30H), 1.00-1.70 (m, 48H), 3.25-4.15 (m, 21H), 4.28 (d, J= 7.6, 1H,
H-1), 4.33 (d, J= 7.6, 1H, H-1'). 13C-NMR (100 MHz, C¢Dg-CD,0D = 8:1): d 19.81, 19.85,
19.94, 22.76, 22.86, 24.89, 24.98, 25.26, 28.33, 30.14, 30.25, 30.35, 33.22, 33.27, 33.29,
37.19, 37.52, 37.72, 37.93, 38.02, 39.74, 61.94, 68.93, 69.79, 69.96, 70.25, 70.45, 71.21,
74.10, 74.15, 75.67, 76.80, 76.90, 78.51, 104.03, 104.31. IR (CHCI,): 1072, 1377, 1458,
2858, 2927, 2952, 3396 cmL. High Resolution FAB-MS: Calcd for (M*+Na) 999.7688, found
999.7629.
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(3R,7S,11R)-1-Benzyloxy-3,7,11,15-tetramethyl-8-phenylsulfonyl-14-

/I\/\)\/Yl\/\/l\/\OBn

PhSO,
100m OO0 OO0OooOobooooOg 83(1.509,3.87 mmol) DOOOOO THF

hexadecene (193)

(15ml) 00000 n-00000O00O0O (2.59 M in hexane, 2.55 ml, 4.05 mmol) O
—/8°CclUlUibUbuUbnob 22U000b0b0boooon o°cCcUObn 1500
0000 =2s°CO00000 HMPA(G M) OOODO25000 (R-0D0DOODO
D000 192 (1.18¢g, 442mmol) OO0 THF OO (A1 m)OODO0O0OOO
ob-25°C0O 400000000 NH,ClO0O0O0O0DOOOOODOODOODOO
gbodotdoooooobooouodotdododoooooooooogn
oo bbooouboooubodg (hexane-
EtOAc (10:1, v/v)) DO O DO O DOO0ODO 193 (1.78 g, 87% as a mixture of
diastereomers) D0 OO0 O0OO0OO

IH-NMR (400 MHz): d 0.79 (d, J= 6.4, 3H), 0.82 (d, J= 6.6, 3H), 1.01 (d, J= 6.6 Hz, 3H),
1.00-1.70 (m, 15H), 1.58 (s, 3H), 1.68 (s, 3H), 1.75-1.95 (m, 3H), 2.10-2.25 (m, 1H), 2.82-
2.89 (dt, J= 1.7 and 5.6, 1H), 3.42-3.52 (m, 2H), 4.49 (s, 2H), 5.04 (tt, J= 1.2 and 7.1, 1H),
7.26-7.35 (m, 5H), 7.53-7.64 (m, 3H), 7.87-7.89 (m, 2H). IR (neat) 692, 733, 1086, 1099,
1146, 1304, 1446, 2856, 2925, 2956 cm-1. Anal. Calcd for Ca3HsyOsS: C, 75.24; H, 9.57.
Found: C, 75.54; H, 9.69.

(3R,7R,11S)-3,7,11,15-tetramethylhexadec-14-en-1-ol (194)

PN S NS

—78°Cc 00000DODOO (B00om)OOOODOO (3.0g, 043 mol) 0000
3.50000000000000 193 (4.18g, 7.93 mmol) O THF (60 ml) OO
0D10000000000000000000 -78°CO 25 0000°CO 20
00000000 -78°Cc 00000000000 O0OCOODOOOOOOOOOO
00000000000000000000000000000 NH,Cl 0000
000000000000 000000000000000000000000
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oo oooood (hexane-EtOAc (7:1,
viv)) D000 400O0O0O0O0O 194 (1.509,64%) D00 O0OoO0oOood

[a]27p +0.31° (€ 0.43, CHCI;). 1H-NMR (400 MHz):d 0.84 (d, J= 6.4, 3H), 0.86 (d, J= 6.1,
3H), 0.90 (d, J= 6.4, 3H), 1.00-1.70 (m, 18H), 1.75-1.85 (m, 2H), 1.60 (s, 3H), 1.68 (s, 3H),
1.88-2.03 (m, 2H), 3.63-3.73 (m, 2H), 5.10 (tt, J= 1.2 and 7.1, 1H). 13C-NMR (100 MHz): d
17.60, 19.64, 19.67, 19.76, 24.36, 24.40, 25.58, 25.70, 29.53, 32.44, 32.79, 37.10, 37.31,
37.37, 37.49, 39.97, 61.25, 125.10, 130.91. IR (neat) 1057, 1377, 1462, 2858, 2925, 2952,
3330 cmrl. Anal. Caced for CooH400: C, 81.01; H, 13.60. Found: C, 81.25; H, 13.36.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-3,7,11,15-tetramethylhexadec-14-enyl]-sn-

glycerol (196)

,,,,,

00000 194 (151 g, 5.10 mmol) OO0 OODOOOOO  (2.15 ml, 15.4
mmol) 00000000 (A5m)O00000 0°COOO0OOOOOOODO (480
m,6.20mmol) DODODOO0O0O0C0O0 100000000 @om)O0O0O0000O0O
000000000000 000000000000000000000000
000000000000 000000000000000000000000
D000D0 0000 (hexane-EtOAc (10:1, v/v)) OO OO 0DOOO OO 195
(1.869,97%) OO0 O0O0DO0OOO0DOO

0000000000000000000 (186 mg, 7.77 mmol) O DMSO (10
m) 0000 01-0-0000 -sn-000 00 O 87 (443 mg, 2.43 mmol) O
DMSO OO (9m)000000O000O0 200000000000 195
(1.78 g, 4.75mmol) 0 DMSO 0O (14ml) 0OO0OO0O0000C0O0O0OOO 200
O0000000 (0m) 000000000000 O000O000O00OO0O0O0
0000000000 brined0 0000000000000 O00OO0O0OOOOO
000000000000 000000000O00000 (hexane-EtOAc
(100:1-20:1, v/v)) DO0O0OODOOO 196 (964 mg, 54%) 0O O 0000000
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[a]28 —0.50° (¢ 0.350, CHCl3). 1H-NMR (400 MHz): d 0.85 (d, J= 7.6, 6H), 0.86 (d, J=
6.6, 6H), 0.87 (d, J= 6.6, 6H), 1.00-1.70 (m, 34H), 1.60 (s, 6H), 1.68 (s, 6H), 1.75-1.88 (m,
4H), 1.90-2.10 (m, 4H), 3.44-3.66 (m, 9H), 4.56 (s, 2H), 5.10 (tt, J= 1.2 and 7.1, 2H), 7.26-
7.34 (m, 5H). 13C-NMR (100 MHz): d 17.62, 19.64, 19.68, 19.71, 19.76, 24.36, 24.42,
25.58, 25.72, 29.82, 29.90, 32.44, 32.81, 36.64, 37.11, 37.32, 37.39, 37.54, 68.88, 69.97,
70.32, 70.79, 73.35, 77.94, 125.10, 127.49, 127.57, 128.29, 130.92, 138.43. IR (neat) 698,
733, 1115, 1377, 1454, 1745, 2858, 2925, 2956 cmL. Anal. Calcd for CgoHggOs: C, 81.24; H,
12.27. Found: C, 81.51; H, 12.50.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-14-hydroxy-3,7,11-trimethyltetradecyl]-

sn-glycerol (197)

,,,,,

HO\/\)\/\/'\/\/'\/\ 7o
or

000000000 196 (800 mg, 1.08mmol) DO OO0O0O000 (20 ml) O
—78°C 0 1.50000000000000000000000000000 10
00000000000000000 (120mg, 3.17mmol) O —78°C 0000
00000000000000000 5000000000000000000
000000000 2vHCI OOOOOOO0O0O00000000000000C0
00000 NaHCO,O0OODOOOOOOOOOO0O0O0000O0O0OO0OO0OO0OOOO
00000000000000000000000000000000  (hexane-
EtOAc (4:1-2:1,v/v)) D00D0OD0OO0O00ODOO 197 (655mg, 88%) 00O OO OO0
00

[a]20 +2.16° (¢ 0.970, CHCl3). H-NMR (300 MHz): d 0.84 (d, J= 7.1, 6H), 0.86 (d, J=
7.1, 6H), 0.87 (d, J= 6.6, 6H), 1.50-1.85 (m, 42H), 3.38-3.64 (m, 13H), 4.55 (s, 2H), 7.26-
7.34 (m, 5H). 13C-NMR (75 MHz): d 19.60, 19.66, 19.71, 19.76, 24.34, 24.38, 29.79, 29.86,
30.32, 32.59, 32.61, 32.74, 32.77, 32.87, 32.96, 36.59, 36.67, 37.05, 37.13, 37.19, 37.24,
37.29, 37.37, 37.41, 37.45, 37.48, 63.39, 68.87, 69.95, 70.28, 70.77, 73.33, 77.92, 127.48,
127.57, 128.28, 138.38. IR (neat) 698, 735, 752, 1061, 1113, 1377, 1462, 2860, 2925, 2951,
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3356 cmrl. Anal. Calcd for Cy4Hgy Os: C, 76.47; H, 11.96. Found: C, 76.57; H, 12.26.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-13-methoxycar bonyl-3,7,11-
trimethyltridecyl]-sn-glycerol (198)

/\)\/\)\/\/l\/\ 7"
MeO,C QT
Meozc/\)\/\J\/\/l\/\o

0000 197 (397 mg, 0.575mmol) OOODDOO (25ml) 0OD0OODO 0°CO
Jones U OOO0OOOOOOOOOODODODLDOOOOO o°CO 4000000
-0 oobobbooooooobbbboooooooooboobon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gooogbooobooooon oecubbuooboobbouobnboobbon 3
bbbt uoooobbuoa
(hexane-ether (4:1,v/v)) OO0 O0OOOOOOO 198 (258 mg, 60%) OO O OO
ggoog

[a]?0, +3.35° (c 0.873, CHCl3). H-NMR (300 MHz): d 0.83-0.88 (d, J= 6.6, 18H), 1.00-
1.85 (m, 38H), 2.29 (dt, J= 9.2 and 6.1, 4H), 3.66 (s, 6H), 3.44-3.66 (M, 9H), 4.55 (s, 2H),
7.26-7.34 (m, 5H). 13C-NMR (75 MHz): d 19.22, 19.29, 19.60, 19.66, 19.70, 19.71, 24.33,
29.81, 29.90, 31.88, 31.97, 32.42, 32.78, 36.63, 36.72, 36.96, 36.99, 37.10, 37.18, 37.27,
37.29, 37.36, 37.45, 37.50, 51.44, 68.87, 69.96, 70.34, 70.79, 73.34, 77.95, 127.47, 127.56,
128.28, 138.44, 174.56. IR (neat) 698, 735, 1115, 1169, 1377, 1462, 1741, 2860, 2925, 2952
cmrl. Anal. Caled for CyqHg,O;: C, 73.95; H, 11.06. Found: C, 73.66; H, 11.29.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-14-hydroxy-3,7,11-trimethyl-[14,14-
2H,]tetradecyl]-sn-glycerol (199)

HON\/\)\/\/\/\O .
2H?H ’
HON\/\)\/\)\/\O

2H 2H



o000 §8 5

DO0O0D00O0 198 (258 mg, 0.345 mmol) O THF OO (20ml) 00000000
Ooooood (61 mg, 1.5 mmol, 99 atom% enriched, Merck) 0 0°C OO O[O
godo°ClU 120000000 2vHCI(20ml) ODOODDDODODOOODODDOOOO
oo oboboogooon NaHCO; U0 0O 40nodgnd
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
0000000o0o0ooooon  (hexane-EtOAc (1:1,v/v)) OO DO ODOOOOO
-d, 199 (225mg, 94%) 0000000000

[a]28, +1.31° (¢ 0.410, CHCl3). 1H-NMR (300 MHz): d 0.84 (d, J= 7.1, 6H), 0.86 (d, J=
7.1, 6H), 0.87 (d, J= 6.3, 6H), 1.50-1.85 (m, 42H), 3.43-3.65 (m, 9H), 4.55 (s, 2H), 7.26-7.34
(m, 5H). 13C-NMR (75 MHz): d 19.68, 24.34, 24.39, 29.80, 29.87, 30.13, 32.60, 32.63,
32.77, 32.83, 32.93, 36.61, 36.68, 37.06, 37.14, 37.31, 37.42, 37.45, 37.49, 62.65 (quintet,
J=21), 68.87, 69.96, 70.31, 70.79, 73.34, 77.94, 127.48, 127.57, 128.28, 138.40. 2H-NMR
(61.3 MHz, CHCI3): d 3.60. IR (neat) 698, 735, 968, 1113, 1377, 1462, 2090, 2191, 2860,
2925, 2951, 3415 cm=1. Anal. Calcd for CyyH4g2H,O5: C, 76.03; H+2H, 11.89. Found: C,
75.76; H+2H, 12.03.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-3,7,11-trimethyl-14-tosyloxy-[14,14-

2H,]tetradecyl]-sn-glycerol (200)

OBn
Q.,
H 2H ’
)/\)\/\)\/\)\/\o

ZH 2H

TsO
2
TsO

ooo0 -dg 199 (220 mg, 0.316 mmol), DMAP (20 mg, 0.16 mmol) O 0O OO
000000 (440 ml,3.16 mmol) DOOODDOOODO (10ml) ODOODOO p
-0oodooooono (300mg, 1.57mmol) O O°COODODOOOODOOO 5
doooooono (om) ODoOOoUO0oOdDOoOoooooooboboooooooooan
OooOoooODboDbODbDDbO 28vHCH OO0 NaHCO, OODODODODOOOOOOOODOO
gbodotdoooooobooouodotdododoooooooooogn
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0000000 (hexane-EtOAc (10:1, v/v)) 0 0DOODODOOOOOO -d, 200
(315mg, 99%) 0000000000

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-14-bromo-3,7,11-trimethyl-[14,14-
2H,]tetradecyl]-sn-glycerol (201)

Bfw
2H'2H /H
B;,?zf\)\/\)\/\)\/\o

000000 -d4 200 (215 mg, 0.214 mmol) O DMF (8ml) 0O OO0 0000
000 (300 mg, 3.45mmol) 0000 50°CO 1100000000 (10ml) O
000000000000000000000000000000000000
000000000000000000000000000000000000
0000 (hexane-EtOAc (20:1)) ODOOO0O0O0OO -d, 201 (159 mg, 91%) O O
Dooooood

[a]26, +3.98° (c 0.67, CHCl3). 1H-NMR (400 MHz): d 0.84 (d, J= 6.6, 6H), 0.86 (d, J= 6.6,
6H), 0.87 (d, J= 6.4, 6H), 1.00-1.95 (m, 42H), 3.44-3.66 (M, 9H), 4.56 (s, 2H), 7.26-7.34 (m,
5H). 13C-NMR (100 MHz): d 19.62, 19.68, 19.72, 19.75, 24.37, 29.80, 29.88, 30.28, 32.22,
32.79, 33.87 (quintet, J= 23), 35.38, 36.62, 37.08, 37.18, 37.30, 37.35, 37.50, 37.52, 68.86,
69.95, 70.30, 70.78, 73.34, 77.93, 127.48, 127.56, 128.29, 138.42. 2H-NMR (61.3 MHz,
CHCl3): d 3.38. IR (neat) 698, 758, 995, 1113, 1377, 1462, 2156, 2868, 2925, 2951 cm-L.
Anal. Calcd for Cy4H752H,Br,05: C, 64.38; H+2H, 9.82. Found: C, 64.35; H+2H, 9.86.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S)-17-hydroxy-3,7,11-trimethyl-[14,14-
2H,]heptadec-15-yn-1-yl]-sn-glycerol (202)

2 {2y O/l)
S O O S SN
2124 ©
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D00000 -2-(2-00000000 )-2H-000 (540 m, 3.84 mmol) O THF
Ood (88ml) 00O n-ODODOOODOO (1.59M in hexane, 2.40 ml, 3.82 mmol) [0
—7/8°CcUUUgnbpo°CO oD ODOODDUOOODDO =r8°eCc OOUOIDOO
HMPA (4ml) DO0OO0OO0 25 000000000 -d, 201 (300 mg, 0.365 mmol)
O THF OO (16ml) O —78°CO0000O0OODOO0O —=r8°C 0 200000°CO
10000000000 NH, Claoml) ODOODOOOOODODOOODODOOOOO
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
oot ooooon THFOOOOODO (1:1, 40ml)
Jo000dOd2vHCIH(5ml) DOOOO0OO0O 120000000000 000000O
goobouobobibtuouotoo ooobobouoogoo (hexane-EtOAc (4:1-2:1,
viv)) DOoogoooooooooogg -dg 202 (258 mg, 92%) OO OO OO
oo

[a]26, +2.83° (¢ 0.670, CHCl3). 1H-NMR (400 MHz): d 0.84 (d, J= 6.4, 6H), 0.86 (d, J=
6.1, 6H), 0.87 (d, J= 6.6, 6H),1.00-1.70 (m, 42H), 1.87 (br, 2H), 3.42-3.66 (m, 9H), 4.24 (br,
4H), 4.56 (s, 2H), 7.27-7.34 (m, 5H). 13C-NMR (100 MHz): d 18.45 (quintet, J= 20), 19.61,
19.65, 19.68, 19.74, 24.32, 24.36, 25.98, 29.77, 29.84, 32.38, 32.76, 36.123, 36.56, 37.02,
37.21, 37.31, 37.46, 37.48, 51.29, 68.86, 69.94, 70.23, 70.73, 73.31, 77.90, 78.31, 86.49,
127.47, 127.56, 128.26, 138.33. 2H-NMR (61.3 MHz, CHCl,): d 2.15. IR (neat) 698, 756,
1043, 1111, 1377, 1462, 1739, 2098, 2193, 2245, 2866, 2925, 3417 cm1. Anal. Calcd for
CsoHgp2H4Os: C, 77.87; H+2H, 11.24. Found: C, 77.99; H+2H, 11.45.

1-O-Benzyl-2,3-bis-O-[(3R,7R,11S,15E)-17-hydroxy-3,7,11-trimethyl-[14,14-

2H,]heptadec-15-en-1-yl]-sn-glycerol (203)

OBn
HO N\ o
2H 2H I
HO/\/N\/\)\/W\O

2H 2H

0000000000000 (133mg, 3.52mmol) O THE(Gm) 000000
00000000000 -d, 202 (241 mg, 0.313mmol) O THF OO (10ml) O
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0°CO 150000000000000 200000000 B3m)O0OO0OO0O0OO
000000000 2vHCI OOODOOOO0O0O00000000000000C0
00000 NaHCO,O0ODODOOOOOOOOOO0O0O0000O0O0OO0OO0OO0OOOO
00000000000000000000000000000000  (hexane-
EtOAc (2:11,v/v)) 0000000000 O0000O0O -dy 203 (117 mg, 48%) OO
0ooooooQ

[a]26—0.58° (€ 0.49, CHCl5). 1H-NMR (300 MHz): d 0.84 (d, J= 7.1, 6H), 0.85 (d, J= 5.6,
6H), 0.87 (d, J= 6.3, 6H), 1.00-1.75 (m, 42H), 3.44-3.64 (m, 9H), 4.08 (d, J= 4.9, 4H), 4.55
(s, 2H), 5.64 (dt, J= 15.4 and 4.9, 2H), 5.70 (d, J= 15.4, 2H), 7.26-7.34 (m, 5H). 13C-NMR
(75 MHz): d 19.68, 19.76, 24.35, 24.43, 26.45, 29.80, 29.88, 31.78 (m, J= 21), 32.66, 32.78,
36.48, 36.61, 37.07, 37.35, 37.50, 63.81, 68.87, 69.96, 70.29, 70.77, 73.34, 77.93, 127.48,
127.57, 128.28, 128.85, 133.46, 138.39. 2H-NMR (61.3 MHz, CHCl,): d 2.02. IR (neat) 698,
735, 754, 976, 1028, 1109, 1377, 1462, 2096, 2185, 2858, 2925, 2951, 3415 cm-L. Anal.
Calcd for CyyHgg2H,405: C, 77.47; H+2H, 11.70. Found: C, 77.36; H+2H, 11.87.

1-0O-Benzyl-2,3-bis-O-[(3R,7R,11S,15R,16R)-15,16-epoxy-17-hydr oxy-
3,7,11-trimethyl-[14,14-2H,]heptadecyl]-sn-glycerol (204)

Q.. | OBn
HO™ & Q.,
OszH .
HO/\E/§/\)\/\)\/\)\/\O
2H2H
0°CUd0oobobUooooooon 4A OO0 (211 mg) DO OO OGOGd
0do0oobooooo (4@m)ydoboooboo0obooOooboooooobooonoao
(400 M, 1.37 mmol) OO po-(-)-00000O0O00O0 (250 m, 1.46 mmol) O -25°C [
goooooooood 2s00doobododoooooooooooann -dy4
203 (180 mg, 0.232mmol) DODOODOOOOO (4ml) O -25°CO 50000
ooooo 2 000t+-000000oooodod (5.5 mindecane, 400 m, 2.20
mmol) O 25°CO0000O0O0O0OO0OO0O0O 30000000 10% 00000
Gm)ioddooooooooobooo 100000000000 oooood
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gooooobbbbtutoooooooooobbbooooooooooo
gbogbobgbdogogbobouboobobobobooboboanoo (8 ml)
OO0 10% NaOH (5 ml) DO OQODO o°ChO 30 0b0ObobOopobOobobOoobo
gooooobbbbtutoooooooooobbbooooooooooo
gbbodgbboogtobbotobboobboobboobboon (hexane-
EtOAc (2:1,v/v)) 00000000000 -d, 204 (111 mg, 59%) 000000
gogg

[a]%3p +13.5° (c 0.480, CHCIl3). H-NMR (400 MHz): d 0.84 (d, J= 7.3, 6H), 0.86 (d, J=
6.8, 6H), 0.87 (d, J= 6.4, 6H),1.00-1.90 (m, 42H), 2.92 (m, 2H), 2.95 (d, J= 2.0, 2H), 3.42-
3.65 (m, 11H), 3.91 (d, J= 12.0, 2H), 4.56 (s, 2H), 7.26-7.34 (m, 5H). 13C-NMR (100 MHz):
d 19.61, 19.67, 19.70, 19.75, 23.23, 24.35, 24.42, 29.79, 29.87, 31.09 (m, J= 21), 32.71,
32.78, 36.60, 36.65, 37.06, 37.27, 37.35, 37.49, 37.51, 55.87, 58.37, 61.67, 68.86, 69.95,
70.27, 70.76, 73.33, 77.91, 127.48, 127.56, 128.29, 138.38. 2H-NMR (61.3 MHz, CHCl,;): d
1.55. IR (neat) 698, 737, 752, 1030, 1105, 1377, 1462, 2110, 2195, 2860, 2925, 2951, 3440
cm1. Anal. Caled for CgoHgg?H,O;: C, 74.40; H+2H, 11.24. Found: C, 74.27; H+2H, 11.29.

1-0O-Benzyl-2,3-bis-O-[(3R,7R,11S,15S)-15-formyl-3,7,11,15-tetramethyl
-[14,14-2H,]pentadecyl]-sn-glycerol (205)

OBn
OHC Of
OHC

ZH 2H

I A,
2H2H

ooooogd -dg 204 (109 mg, 0.136 mmol) DO OOO0OOO0OOOO0OOOOOO
(4ml) D0O0O0O0OO0O0O0OOOOCOOOOOODODOOOOO0 (1.00 m, 1.40 ml,
1.41mmol) O O°CUO 5000000000000 0O00O00O0 200000000
obo0o0o A5m)yooooooooboooooooooooooooon 2N
HCl OOoooObOooooooboooooobooooooboo NaHCO; O
oooooooooooooboooobOoobobOoobooboooobooooboobooooo
obobooooooboooooooooboooboboonbo THROO (5ml, 1:1) OOOOO
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0000000000 (156mg, 0.731mmol) D0OOOODO 20000000
000000000 Na,S,0,0000000000000000000000
000000000 000000000000000000000000000
000000000000000000 (hexane-EtOAc (4:1, viv)) D00 OOO
00000 -d, 205 (100 mg, 95%) 0000000000

[a]26, +7.32° (¢ 0.39, CHCl3). 1H-NMR (400 MHz): d 0.82-0.87 (m, 18H), 1.09 (d, J= 7.1,
6H), 1.00-1.75 (m, 42H), 2.33 (m, 2H), 3.44-3.66 (M, 9H), 4.56 (s, 2H), 7,26-7.34 (m, 5H),
9.62 (d, J= 2.0, 2H). 13C-NMR (75 MHz): d 13.27, 19.63, 19.66, 19.70, 19.73, 24.19, 24.34,
24.43, 29.67, 29.81, 29.85, 29.89, 30.29, 32.64, 32.79, 36.62, 36.93, 37.09, 37.32, 37.36,
37.52, 46.17, 68.86, 69.94, 70.33, 70.79, 73.33, 77.95, 127.46, 127.54, 128.27, 138.43,
205.32. 2H-NMR (61.3 MHz, CHCl,): d 1.32, 1.66. IR (neat) 698, 735, 1115, 1377, 1458,
1728, 2094, 2183, 2858, 2925, 2954 cm-L. Anal. Calcd for CsyHgg2H,O5: C, 77.47; H+2H,
11.70. Found: C, 77.77%; H+2H, 11.66.

(2S,7R,11R,15S,19S5,22S,26S,30R,34R)-2-Benzyloxymethyl-
7,11,15,19,22,26,30,34-octamethyl-1,4-dioxa-[18,18,23,23-

2H,]cyclohexatriacont-20-ene (206)

00000000000000000000000  (0.5g,3.3mmol) OO Zn-
Cu(0.5¢g 77mmol) O 100m OOO0O0D0O0O0O0O0O0O0ODOOOOOOOOO

DME(30ml) 0000 2000000000000000000000000 -
d, 205 (91 mg, 0.12mmol) 0 DMEOO (3 m) 00000000000 440
000000000000000000 180000000000000000
000000000 20%K,Co, 000 (25ml) 0000000 35000000
000000000000 000000000000000000000000
000000000000 000000000000000000000000
0000 (hexane-EtOAc (25:1, v/v)) 00000 36 00000 -d, 206 (52 mg,
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60%) 0000000000

[a]26, +3.77° (C 0.470, CHCl3). 1H-NMR (400 MHz): d 0.83 (d, J= 5.6, 6H), 0.84 (d, J=
5.6, 6H), 0.87 (d, J= 6.4, 6H), 0.94 (d, J= 6.6, 6H), 0.98-1.75 (m, 42H), 2.02 (br, 2H), 3.46-
3.64 (M, 9H), 4.55 (s, 2H), 5.10 (m, 2H), 7.26-7.34 (m, 5H). 13C-NMR (100 MHz): d 19.76,
19.85, 21.76, 24.48, 24.86, 29.60, 29.71, 32.86, 36.62, 36.96, 37.16, 37.35, 37.47, 68.58,
69.69, 70.26, 71.42, 73.34, 77.92, 127.51, 127.57, 128.30, 134.94, 138.36. 2H-NMR (61.3
MHz, CHCI,): d 1.16, 1.19. IR (neat) 698, 733, 968, 1115, 1377, 1456, 1732, 2098, 2175,
2864, 2924, 2952 cmL. EI-MS: m/z 743 (M*), 727, 652 (M*—CH,Ph), 637, 560. Anal. Calcd
for CsoHgg2H405: C, 80.80; H+2H, 12.21. Found: C, 80.52; H+2H, 12.45.

(2R,7R,11R,15S,19S5,22S,26S,30R,34R)-2-hydroxymethyl-
7,11,15,19,22,26,30,34-octamethyl-1,4-dioxa-[18,18,23,23-

2H,]cyclohexatriacontane (207)

| OH
2.2, j

2H 2H

00000000 -dy 206 (50 mg, 66.6 mmol) 000000 (10m) 00000
10% Pd-C (52 mg) 000 00000000000 1750000000000
000000000000000000000000000000000000
00000000000000000000  (hexane-EtOAc (10:1, v/v)) 00O
0036000000 -d, 207 (35mg, 81%) 0000000000

[a]28, +8.17° (C 0.78, CHCl3). 1H-NMR (400 MHz): d 0.85 (d, J= 6.6, 12H), 0.88 (d, J=
6.6, 6H), 0.89 (d, J= 6.3, 6H), 1.00-1.75 (m, 48H), 2.17 (br, 1H), 3.46-3.72 (m, 9H). 13C-
NMR (100 MHz): d 19.85, 19.93, 19.97, 20.03, 24.06, 24.14, 24.41, 29.72, 29.77, 32.67,
32.76, 32.85, 33.54, 34.12, 36.53, 37.00, 37.12, 37.26, 63.03, 68.53, 70.00, 71.18, 78.38.
2H-NMR (61.3 MHz, CHCl,): d 1.07, 1.21. IR (neat) 1055, 1117, 1377, 1462, 1732, 2092,
2173, 2856, 2925, 2956, 3444 cm-L. EI-MS: m/z 655 (M*), 637 (M*—H,0), 624, 607. Anal.
Calcd for Cy3Hgy2H,405: C, 78.84; H+2H, 13.23. Found: C, 78.57; H+2H, 13.16.
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(2S5,7R,11R,15S5,19S,22S,26S,30R,34R)-7,11,15,19,22,26,30,34-octamethyl -
2-[2-(trimethylammonio)ethoxyphosphinatoxymethyl-1,4-dioxa-[18,18,23,23-

2H,]cyclohexatriacontane (190)

O

1
Q-P—O(CH);N"Mes
O, -
2H 2H
O

2H 2H

00000 -dy 207 (34mg, 52 mmol) DOOOO (2ml) DOOOO 0°CO 2
-Jggbooogoooooog (75m, 058 mmol) DOOOO O0°CO 4000
gdodd (1oml) ODOO0OO 30o00000OO0OOOOObD 2vHCAlDOODDOO
gboboooud 4b0b0o0o0o0bobobobobobbobbbbbbbbbbo
gbbootbbogobboguobotuboobogbod (CHCI 3-MeOH (15:1-7:1,
viv)) 0000000000000 (30mg) 00ODDOO0OO0DDOOODDOO
gooooooogono Gm)yoobooobbbDo Gmyoobooboobooo
googobogoooboooboboo =78ecUudbuobuouoboboboobonn
(15ml) DOOOO0O0O0O0O 50-60°CO 3000O0DODODO -78°CcOUOOODODO
googbotgogbogboobgboobaobooobogn (CHCI 3-MeOH
(8:1, v/v)) to CHCl3-MeOH-H,0 (65:25:4)) DO0ODOO0OO0 Sephadex® LH-
20 (CHCl;-MeOH (2:1, v/v)) 0D 0000000 DOO0OOO  -dy 190 (17 mg,
40%) D000 O0OoOoO0

1H-NMR (400 MHz, CDCl3-CD;0D = 5:1): d 0.85-0.89 (m, 24H), 1.00-1.70 (m, 48H), 3.22
(s, 9H), 3.49 (m, 3H), 3.55-3.70 (m, 6H), 3.88 (br, 2H), 4.23 (br, 2H). 13C-NMR (75 MHz,
CDCl5;-CD5;0D = 4:1): d 19.33, 19.45, 19.47, 19.52, 19.57, 19.62, 19.67, 19.75, 23.56, 23.60,
24.13, 29.39, 29.55, 32.29, 32.34, 32.38, 32.49, 33.64, 36.35, 36.70, 36.80, 36.87, 36.93,
36.97, 37.04, 37.10, 37.17, 53.89, 58.56, 64.78 (d, J= 4.9), 66.21, 68.40, 69.68, 70.58, 77.66
(d, = 8.2). High Resolution FAB-MS: Calcd for CygHgs2H4NOgP (M++H) 820.7461. Found:
820.7460.
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1-O-Benzyl-2,3-di-O-[(3R,7R,11S)-3,7,11,15-tetramethyl-[14,14-

2H,]hexadecyl]-sn-glycerol (208)

0000 Schlosser OO 79 (2.70 ml, 0.05 M Li,CuCl, in THF, 0.135 mmol)
000000000000 0000 THF OO (20.0ml, 1.58 M, 31.6mmol) O 0
‘c000000DO0DODOoDg -d, 200 (315 mg, 0.314 mmol) O THF OO (15
m) 000000000 0°CO 1000000000 NH,Cl(1om) O0O0DOO0
000000000000 D0000000D0000000D000000DOQ
0000000000000 0000000000000000000000000
(hexane-EtOAc (10:1, v/v)) DO OO O 208 (204 mg, 87%) D000 000000

[a]?4p +2.44° (¢ 0.830, CHCI3). 1H-NMR (400 MHz): d 0.83-0.87 (m, 30H), 1.00-1.70 (m,
44H), 3.42-3.66 (m, 9H), 4.55 (s, 2H), 7.26-7.34 (m, 5H). 13C-NMR (100 MHz): d 19.75,
22.55, 22.64, 24.38, 24.48, 24.59, 27.79, 29.83, 29.91, 32.81, 36.66, 37.12, 37.25, 37.42,
37.47, 37.53, 38.49 (quintet, J= 19), 68.89, 69.98, 70.37, 70.83, 73.36, 77.98, 127.53,
127.58, 128.28, 138.46. 2H-NMR (61.3 MHz, CHCI3): d 1.12. IR (neat) 696, 733, 1115,
1377, 1462, 2087, 2173, 2866, 2925, 2952 cm~1. Anal. Calcd for CgoHgy2H,4O5: C, 80.37;
H+2H, 12.68. Found: C, 80.07; H+2H, 12.67.

2,3-Di-O-[(3R,7R,11S)-3,7,11,15-tetramethyl-[14,14-2H,]hexadecyl]-sn-
glycerol (209)

2H 2H

PO O SN

2H 2H

MfH

00000000 -dy 208 (176 mg, 0.235 mmol) OO OO0O0O (30ml) OO0
00 10% Pd-C (116 mg) 00 0OOOODOOO0OO0O0O00 20000000000
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oo bbbobobobbodouuuoooooooon
bbb oboogouboo (hexane-EtOAc (10:1, v/v)) O OO
goooboobboobooooooog -dg 209 (142mg, 92%) DODOODOO0OOO0OOO

[a]26, +8.37° (¢ 0.430, CHCl5). 1H-NMR (400 MHz): d 0.84-0.89 (m, 30H) 1.00-1.70 (m,
44H), 2.17 (t, J= 6.3, 1H), 3.44-3.75 (m, 9H). 13C-NMR (100 MHz): d 19.68, 19.70, 19.75,
19.76, 22.57, 22.66, 24.36, 24.47, 24.59, 27.79, 29.88, 29.92, 32.81, 36.61, 37.10, 37.26,
37.37, 37.41, 37.47, 37.51, 37.52, 38.49 (m, J= 19), 63.13, 68.66, 70.18, 70.98, 78.32. 2H-
NMR (61.3 MHz, CHCI3): d 1.11. IR (neat) 1051, 1117, 1365, 1377, 1462, 2087, 2173, 2868,
2925, 2952, 3442 cm1. EI-MS: m/z 657 (M*), 615. Anal. Calcd for Cy3Hgs?H,O5: C, 78.59;
H+2H, 13.50. Found: C, 78.44; H+2H, 13.49.

2,3-Di-O-[(3R,7R,11S)-3,7,11,15-tetramethyl-[14,14-
2H,]hexadecyl]-sn-glycero-1-phosphocholine (191)

o]

n
0 ~P-0(CH),N"Me;
On,, S O

2H 2H

PN N .

2H 2H

oooogd -dgs 209 (130 mg, 0.198 mmol) DO OOO0OO0O -dg190 0000
gooooboooooooooooobob -dg 191 (83mg, 52%) DO ODOOOOOO

1H-NMR (400 MHz, CDCl;-CD;0D = 8:1): d 0.83-0.87 (m, 30H), 1.00-1.41 (m, 36H), 1.46-
1.64 (m, 8H), 3.23 (s, 9H), 3.47 (m, 3H), 3.616 (br, 6H), 3.90 (br, 2H), 4.24 (br, 2H). 13C-
NMR (100 MHz, CDCI5;-CD5;0D = 8:1): d 19.36, 19.45, 22.27, 22.36, 24.15, 24.24, 24.35,
27.55, 29.64, 29.74, 32.57, 36.46, 36.88, 37.01, 37.21, 37.34, 38.25 (quintet, J= 19), 54.03,
58.70 (d, J=5.0), 64.89 (d, J=5.8), 66.29, 68.67, 69.92, 70.45, 77.78 (d, J=8.3). High
Resolution FAB-MS: Calcd for C4gHg,2H,4NOgP (M*+H) 822.7618. Found: 822.7662.

000D00O0O0-sn-0000-3-000000 (DMPC)DOOOODOOO- sn-0
000-3-0000 00 (DPPC)0D0D0 OODO0O (eggPC) 0D O DD O OO
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(Sigma) DO O0OO0O DPH, TMA-DPH O 0OO0O0O0OO0O0DO (0OO0O0OOO0O0O,00
00)OOO0OOO0O6-0000000O0O0O0OO0O (CF; Eastman Kodak 0) 0O 0O
opooooo M opoooooooooooooon

godggogoooooooogn
goooboooecuviouooooooobobooobbood 1mgdogn
O NileRed0.1mgUUOOODOODODLODOOODO 360m (221)000000O0O0O0
g 1s5mdboooobooobob0 1o0dbbooobuooooboon
gopooopooooodogn some oo boon

gogoccbuooonbog Argus2000000b0ob (bbobobg)yboog
0000 Axiovert135 000000 (Carl zeiss)yUODDODODODDODODOOOODOOO
ogboboboobD (DobO0o 485 nmUib00dOgd 525 nm)d

000 (DSC)

0oO0o00oooo0ooo

[0000O000]00 (7mg)000000000O000 (50mg; 4:1v/v) OO
O0DO007mMO0000C00000000000000000O0000000
000000 SSC-5200 00000000000 1°C/mnO000O0000
(—40 °C~60 °C)0

[00000000]00 (ca.l0mg)J00C0D 20mM 00000000000
00000000000 2°C/mnO0000000 (-120°C~0°C)O

goooboo

gbogd20°CcOb000O0dO0ObODbDO FSD-20 OOO (150 x 500 mm, SAN-ESU)
gooobooooooobo mmol/)ODODODOD 1W000O000D0DO00O 0.32
mm/sec U0 00O 0O0O0O0OOOOO0OOOO p-AOQOODOOO

0000 2H-NMR OO
gobobbodobobgoooobbooobbooooobbooobobod
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oob 2-00000000 (1omg/o00 M) D000 boOoobobooboboOon
gboooboooboooboooodb 1ommONMROODOOOOOOODOODOODOO
Og0ooobo0oboooDbOo so0ggoob somiuooboboOoO 3sv°eCch 2400
gogoobo

O0o0obobb0ooobobobOoooobbOog (e=9°) 000000 NMR
gooobbooooogoobnO NMRMSL-300 00000 (33°C, 46.1 MHz)O

gogoon

0o0oooooon 3-4mg ODOOO (20 mM Tris-HCI, 200 mM NacCl, pH
759mO0O0O0O0O0OD0ODOOOO suvOooooooooooooooO 3ml
O03m@d DPHOO TMA-DPH (ODOO O5mMinDMR) ODOOGOOOOOOONO
oo odoloodooooooonouod
oo oododouoooogod
doooooooobooodooooboodoooooon FP-7500 0000
doooooooo ssonmibOdod 460nm O 000000000 (ODOOO
o000 s5nm0O000000OO0O0OOOODODOOOOOOOOOO0ON

gogodoogod

Oo0oooodOs5mgO00dnbon0 1m OOO0O0OdO A (150 mM NaCl, 10
mM Tris-HCI, 5mM NaN3;, 1 mM EDTA,pH 7.95) 00000000 B (10 mM
Tris-HCI, 5 mM NaN,;, 1 mM EDTA, pH 7.95) OO0 0O0O0O0OOO0O 500000
gogoon v gdoodoodood AQ0U00d0Odo Luv Oooooao
(swelling), 000 B OOOOOO (shrinking) 00000000000 OOO
oo oooooooonod Nucleopore® (O O ; 200
nm)O00 100000000 20nmO00000000O00OO0O0O0O0O3
gooooono AbdO0oodoo pBUooooooooooooooo
BOO AUOOODOO 3msecD00O0OOOODOOOODODOO (cuvette) DO OO
goubdgdob v oooooobdoobobboob obooobooobood
000000 AppliedPhotophysics 0 00 0O0O0OOOODO (Biosequential DX-
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17Mv)ODO0DOoOoooOoO (I =400 nm, slitwidth4mm)d 33+ 0.2°CO0O0OO0O0
0000000 2~1000000000 Bio-kineAnalysisVer.3.14 00000
0 (Bio-Logiccompany )OO0 OO0

godgooooooooon

oooobooobg 3~4mgd 1mlO CFODOOOO (50 mM NayP,0,-00
oo, 150 mM NaCl, 4 mMCF,pH 7.5) 0000000000 Luvoooog
goboobooon 20nmiodobobogoobbboooobbobooon
0 G-50 (1.5x30~45 cm) 000 oooon (50 mM Na,P,0,-0000), 150
mM NaCl,pH 7.5) 0000000000 O0OO0OOO CFROOODOOO
Oo0obooooboboooobobobouooboob asmloooogo (50
mM Na,P,0,-0 00 0O, 150 mM NaCl, pH2.5) 00O CF OO LUV OOO (20
m)ODooodo ((=0)000000 FOODODODD tO00O000 F OO
god FP-7500000O0OOLOOOODODDODOODO 480nm, 0000 520nm 00O
gooobO (@mboobobood 5nm)d

0000000 Methanococcus jannaschii DO 00000 0OOO0OO
000 000 55000000 000 OO Methanococcus jannaschii (JCM
10045 0000 5% 000000000000 00000OO0O0O0O0O0OO0O0O
(COoobOooooooobobo)y@@:Hoooono es°CO 5S~24a0000000
00000 ooooobooooooooodgsw ooooooOo (TCA)DOOO
(c:10:4) 00000000 1mOOODODODOODOOO0OOOO (22) 000003
20000 0b0b0oobooooobouooooooadd

gooooobobbo

gbooooodn 3-4mgd I1mOCFODODOODO (20 mM Tris-HCI, 200
mM NaCl, 200mM CF, pH 7.5) 000 00000O0O0O LuvOoOooooOoooo
gobobg 20 nmibfdoobobobodgoobbooobboboouobboon
G-50 (1.5 x30~45cm) UOODODOOOODO (20 mM Tris-HCI, 200 mM NacCl,
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PH75)00000000000000000 CFOOOOOO
0000000000000 000000000000 3ml0000000
0CFODO LUVODOO (5~20mM)000000 (t=0)000000 F,O000O
000 t000000 FOO0D0O0O0 FP-750000000000000000
480nm, 0000 520nm 0000000 (00000000 5nmO00000
000000000000000 10 % Triton X-1000 10mM 00000000
000 Fp 000000
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0 604

(2S,39S9)-2,39-bis(diphenylphosphorylmethyl)-1,4,37,40-

tetraoxacyclodoheptacontane (228)

o) o)
1 ]
(PhO)2—P-0 O-P—(OPh)2
O—— (CH)pp——0,,

O—————(CHp)gzp———O0

(25,395)-239-0 0 (00000000 )143740-0000000000000000
0 22235 (125 mg, 0.116 mmol), OO0 OO (12ml) OO DMAP (67.2 mg, 0.550
mol) 00000 (24ml) 0000D0DD0O0000DODOODOOO (510 m, 2.45
mmol) 0000000 O0ODO 60°C O 8 0000000 2v HCI(30ml) O
000000000000000000000000000000000000
0O NaHCO, DD DDDDODODODODODODODODODODODOOOOOOOOOOOOO
00000000 0000000000000 00 000000 (benzene-
EtOAc (10:1,v/v)) 000000000000 O0O00OO 228 (156 mg, quant.) O
00000000

1H-NMR (300 MHz): d 1.25 (br, 112H), 1.50-1.61 (br, 8H), 3.37-3.67 (m, 14H), 4.21-4.39
(m, 4H), 7.16-7.36 (m, 20H). 13C-NMR (75 MHz): d 25.97, 26.05, 29.41, 29.57, 29.65,
29.90, 68.29 (d, J= 6.8), 69.62, 70.71, 71.73, 77.11 (d, J= 8.0), 120.07 (d, J= 5.0), 120.10 (d,
J=5.0), 125.31, 129.72, 150.54 (d, J= 7.5). 31P-NMR (109 MHz): d—12.00. IR (KBr pellet):
955, 1051, 1190, 1220, 1292, 1464, 1473, 1489, 1591, 1738, 2848, 2918 cm-L. Anal. Calcd for
CqsH158015P5: C, 73.21; H, 10.33. Found: C, 73.16; H, 10.27.

(2S,39S5)-2,39-bis(dihydrophosphorylmethyl)-1,4,37,40-
tetraoxacyclodoheptacontane (224)
0 o)
(HO)—P-0 0-P—(OH)2
O ———— (CHy)3p———O0.,,,

0O——- (CH2)32 —O0
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D000DO0000 228 (158mg, 0.102mmol) ODOOO (50 m) 00 O00OO
D000 (IV)(204mg) D0OO0DDO0OODOO 100°CO 60 00O OODOOOO
gooooobbbbtutoooooooooobbbooooooooooo
dooobobobooooobbboooouobboog 224 (46mg, 36 %) OO OO
gbogod

mp 113-116 °C. 1H-NMR (300 MHz): d 1.25 (br, 112H), 1.50-1.60 (br, 8H), 3.40-3.62 (m,
14H), 4.02-4.20 (m, 4H). 13C-NMR (75 MHz): d 26.06, 26.13, 29.44, 29.49, 29.58, 29.65,
29.72, 30.03, 64.16, 70.64, 70.68, 71.79, 76.75. 31P-NMR (109 MHz): d 1.76. IR (KBr
pellet): 719, 729, 951, 1055, 1120, 1246, 1464, 1473, 2848, 2918, 3465 cm1. Anal. Calcd for
CoH142015P5: C, 67.92; H, 11.56. Found: C, 67.89; H, 11.74.

(2S,38S5)-2,38-bis(diphenylphosphorylmethyl)-1,4,37,40-
tetraoxacyclodoheptacontane (229)

S
0O-P—(OPh),
O———(CH2)32———O,,,

0 ¢ “0O————(CHp)sp————0
n
(PhO),—P-0O

(2S,389)-2,38-00 (00000000 )143740-0000000000000000
0 22339 (99.2mg, 92.0 mmol) 0000000000000 228000000
0000000000000 0000000 229 (132mg,93%) 000000
ooo

1H-NMR (300 MHz): d 1.25 (br, 112H), 1.50-1.61 (br, 8H), 3.37-3.66 (m, 14H), 4.21-4.39
(m, 4H), 7.16-7.36 (m, 20H). 13C-NMR (75 MHz): d 25.97, 26.06, 29.42, 29.58, 29.66,
29.92, 68.31 (d, J= 6.2), 69.66, 70.72, 71.74, 77.13 (d, J= 7.4), 120.08 (d, J= 5.0), 120.12 (d,
J=5.0), 125.30, 129.72, 150.57 (d, J= 7.5). 31P-NMR (109 MHz): d—12.03. IR (KBr pellet):
955, 1053, 1190, 1221, 1292, 1464, 1473, 1489, 1591, 1739, 2848, 2918 cm1. Anal. Calcd for
CgqH158015P,: C, 73.21; H, 10.33. Found: C, 72.92; H, 10.56.
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(2S,38S5)-2,38-bis(dihydrophosphorylmethyl)-1,4,37,40-
tetraoxacyclodoheptacontane (225)
0

1]
0O-P—(OH),
O —————(CHz)3g———O,

0 “*0 ———(CH2)3p————O
n
(HO),—P-0O

00000000000 229 (163mg, 0.106 mmol) DO0OOO0O 224 000
D00000000D0000000 225(63mg, 48%) 000000000

mp 111-113 °C. 1H-NMR (300 MHz): d 1.26 (br, 112H), 1.51-1.57 (br, 8H), 3.39-3.65 (m,
14H), 4.03-4.37 (m, 4H). 13C-NMR (75 MHz): d 26.06, 26.13, 29.44, 29.58, 29.65, 29.71,
30.03, 64.16, 70.64, 70.67, 71.79, 76.74. 3LP-NMR (109 MHz): d 1.93. IR (KBr pellet): 719,
729, 962, 1051, 1124, 1244, 1464, 1473, 2848, 2918, 3452 cmrl. Ana. Calcd for
CyoH14201,P5: C, 67.92; H, 11.56. Found: C, 68.06; H, 11.54.

2,2"-0-(1,32-dotriacontanediyl)-1,1'-di-O-benzyl-3,3’-di-O-hexadecanyl-sn-
diglycerol (230)

BnO OBn
O—— (CH)z2—— O,

O—(CH2)15CH3 H3C(CH2)15—0

22-0(1,32-00000000000)-1,r-0-00000-33-0-00000000 -
sn-0000000 21639 (355 mg, 0.274mmol) OO0O0O0O0O0O0O0O0O (300 m,
216mmol) 00000000 (20ml) DOOODO0 o°CcOO0OOOOOOOOO
(85 m, 1.1 mmol) 000000000 300000000 (0m)OOOOO
0000000000000 0000000000000000 2N HCI, 00O
NaHCO, 0 OO ODODODODODDODODODODODODODODODODOODO0O0000000000
0000000000000000000000000000  THF(15ml) OO
000 0°C O super hydride® (1 min THF, 2.40ml, 240 mmol) O0OOOOOO
050000000 0°COO00000 (0m)OOODOO0ODOOO0OOOOO0OOO
00000000000 0000000 28HCI, 00 NaHCO,OOOOOOO

-199-



o000 §8 5

gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
gdddooogoogoooo (hexane-EtOAc (7:1, v/v)) DO OOOOOO
230 (348 mg, quant.) D OO OOOOOO

mp 45-46 °C. 1H-NMR (300 MHz): d 0.88 (t, J= 7.1, 6H), 1.25 (br, 108H), 1.50-1.61 (m,
8H), 3.40-3.62 (m, 18H), 4.55 (s, 4H), 7.25-7.33 (m, 10H). 13C-NMR (75 MHz): d 14.09,
22.67, 26.09, 26.11, 29.35, 29.49, 29.64, 29.70, 30.09, 31.91, 70.29, 70.58, 70.72, 71.63,
73.32, 77.91, 127.44, 127.53, 128.26, 138.43. IR (KBr pellet): 696, 719, 737, 1115, 1454,
1469, 2856, 2914 cm-1. Anal. Calcd for CgqH,540g: C, 80.06; H, 12.32. Found: C, 80.22; H,
12.43.

2,3"-0-(1,32-dotriacontanediyl)-1,1'-di-O-benzyl-2’,3-di-O-hexadecanyl-sn-
diglycerol (231)

OBn
(0) (CH2)32 o,

“*0—(CH2)15CHs H3C(CH2)15—0
BnO

23-0(1,32-00000000000)-1,17-0-00000-2,3-0-00000000 -
sn-0000000 2173 (680 mg, 0.526 mmol) DO OO0 230 0000000
00000000000 231 (669mg,quant.) 000000000

mp 41-42 °C. H-NMR (300 MHz): d 0.88 (t, J= 7.1, 6H), 1.25 (br, 108H), 1.50-1.61 (m,
8H), 3.40-3.63 (m, 18H), 4.55 (s, 4H), 7.25-7.34 (m, 10H). 13C-NMR (75 MHz): d 14.10,
22.68, 26.11, 29.35, 29.49, 29.64, 29.71, 30.09, 31.91, 70.26, 70.58, 70.70, 71.62, 73.32,
77.89, 127.44, 127.53, 128.26, 138.42. IR (KBr pellet): 696, 721, 733, 1119, 1454, 1468,
2848, 2914 cm=1. Anal. Cacd for Cg4H15,04: C, 80.06; H, 12.32. Found: C, 79.97; H, 12.62.

2,2"-0-(1,32-dotriacontanediyl)-3,3 -di-O-hexadecanyl-sn-diglycer ol (232)

HO OH

\\[o—(CHz)az—o, J)

O—(CHy)15CH3 H3C(CHy) 15-0
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D0O0D0D000D0 230 (293mg, 0.232mmol) DOO0OO0DODO (40ml) DOOODO
10% Pd-C DO DOO0OOOOODODO 6e0°CO 24000000000 DODODOOO
gotdogboboobtgbotbooboobtu bbb uooouoobuoobouaon
D0000000000000000  (hexane-EtOAc (5:1, v/v) to CHCl3) OO
D0D0O0O00D0 232 (190mg, 76 %) DO0O00OO0O00O0O

mp 66-67 °C.  1H-NMR (300 MHz): d 0.88 (t, J= 7.1, 6H), 1.25 (br, 108H), 1.51-1.60 (m,
8H), 3.41-3.65 (m, 18H). 13C-NMR (75 MHz): d 14.13, 22.69, 26.10, 29.36, 29.47, 29.62,
29.72, 30.07, 31.93, 63.09, 70.39, 70.90, 71.85, 78.19. IR (KBr pellet): 719, 1119, 1471,
2846, 2929, 3415 cm=1. Anal. Calcd for C;oH14,04: C, 77.86; H, 13.25. Found: C, 77.56; H,
13.50.

2,3"-0-(1,32-dotriacontanediyl)-2’,3-di-O-hexadecanyl-sn-diglycerol (233)

OH
O ——— (CH2)32—— O,

H:’O—(CHz)lscHg Hsc(CHz)ls—O/l)

HO

00000000 231 (576 mg, 0.457 mmol) OO0O00DO0O 232000000
0000000000000 233(430mg, 87 %) 000000000

mp 79-81 °C. 1H-NMR (300 MHz): d 0.88 (t, J= 7.1, 6H), 1.25 (br, 108H), 1.51-1.60 (m,
8H), 3.41-3.65 (M, 18H). 13C-NMR (75 MHz): d 14.13, 22.69, 26.10, 29.36, 29.47, 29.62,
29.72, 30.07, 31.93, 63.09, 70.39, 70.90, 71.85, 78.19. IR (KBr pellet): 723, 1115, 1466,
2850, 2918, 3492 cm-L. Anal. Calcd for CooH 44,05 C, 77.86; H, 13.25. Found: C, 77.65; H,
13.21.

2,2"-0-(1,32-dotriacontanediyl)-3,3' -di-O-hexadecanyl-1,1"-bis-O
-(diphenylphosphoryl)-sn-diglycerol (234)
0 T
(PhO)2—P-0 O-P—(OPh)2
O———(CH)3p—————0Q,,

O—(CH2)15CH3 H3C(CH2)15—0
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D000 232 (226 mg, 0.209 mmol) 000000 DOOODOODODO 228, 229
bbb ogguboooouoo 234 (325 mg, quant.)
ggboogooog

IH-NMR (300 MHz): d 0.88 (t, J= 6.8, 6H), 1.25 (br, 108H), 1.48-1.54 (m, 8H), 3.36-3.67
(m, 14H), 4.22-4.42 (m, 4H), 7.16-7.37 (m, 20H). 13C-NMR (75 MHz): d 14.12, 22.68,
25.99, 26.06, 29.35, 29.49, 29.58, 29.62, 29.65, 29.70, 29.72, 29.95, 31.91, 68.34 (d, J=
6.8), 69.36, 70.74, 71.79, 77.01 (d, J= 7.5), 120.07 (d, J= 5.0), 120.11 (d, J= 5.0), 125.27,
129.71, 150.55 (d, J= 6.8). 3LP-NMR (109 MHz): d —12.06. IR (KBr pellet): 953, 1051, 1192,
1221, 1294, 1458, 1469, 1489, 1591, 2848, 2914 cm-1. Anal. Calcd for CgyH50015P»: C,
73.11; H, 10.44. Found: C, 72.88; H, 10.55.

2,3"-0-(1,32-dotriacontanediyl)-2’,3-di-O-hexadecanyl-1,1"-bis-O
-(diphenylphosphoryl)-sn-diglycerol (235)
o)

1
0-P—(OPh),
O———(CHYzp———0Q,,,

o) “*0—(CH2)15CHs H3C(CH2)15—0
(PhO),—P-0

0000 233 (389mg, 0.360 mmol) 00D ODOO0O00OOOO0OO 228, 229,
234 000O0000O0O0O0O000O0OO0O0O00O0O0OO0O0O00O00 235 (529 mg,
93%) 000000000

1H-NMR (300 MHz): d 0.88 (t, J= 6.8, 6H), 1.26 (br, 108H), 1.48-1.54 (m, 8H), 3.36-3.67
(m, 14H), 4.23-4.43 (m, 4H), 7.14-7.36 (m, 20H). 13C-NMR (75 MHz): d 14.04, 22.60,
25.92, 25.99, 29.29, 29.40, 29.50, 29.53, 29.56, 29.64, 29.86, 31.84, 68.24 (d, J= 6.2),
69.25, 70.60, 71.66, 76.93 (d, J= 7.5), 119.98 (d, J= 5.0), 120.02 (d, J= 5.0), 125.18, 129.60,
150.47 (d, J= 6.8). 3LP-NMR (109 MHz): d -11.92. IR (KBr pellet): 957, 1051, 1190, 1221,
1294, 1469, 1489, 1591, 2850, 2918 cm-L. Anal. Calcd for CoyH1g0015P,: C, 73.11; H, 10.44.
Found: C, 73.04; H, 10.70.
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2,2"-0-(1,32-dotriacontanediyl)-3,3’ -di-O-hexadecanyl-sn-diglycero-1,1’ -
diphosphoric acid (226)
11 ]
(HO)2—P-0O O -P—(OH)2
O ——«——(CHY)3p————0,,

O—(CHp)15CH3 H3C(CHp)15—-0

00000000000 234 (325 mg, 0.210mmol) OO0ODOOO 224, 225
D000000000000000000 226 (113 mg,43%) 0000000
00

mp 93-95 °C. H-NMR (300 MHz): d 0.88 (t, J= 6.8, 6H), 1.26 (br, 108H), 1.56 (br, 8H),
3.40-3.75 (m, 14H), 3.95-4.15 (m, 4H). 13C-NMR (75 MHz): d 14.07, 22.71, 26.10, 26.19,
29.47, 29.53, 29.59, 29.73, 29.78, 31.99, 64.70, 70.49, 71.94, 72.05, 77.22. 31P-NMR (109
MHz): d 0.95. IR (KBr pellet): 721, 950, 1070, 1113, 1469, 2850, 2918, 3427 cm-L. Anal.
Calcd for CroH14,055P,: C, 67.81; H, 11.71. Found: C, 67.60; H, 11.87.

2,3"-0-(1,32-dotriacontanediyl)-2’,3-di-O-hexadecanyl-sn-diglycero-1,1’ -

diphosphoric acid (227)
9
O-P—(OH),
O—(CHz)gz—O,"'

(Ho)z_%_o “0—(CH2)15CHs HaC(CH2)15-0

Oo000ooooooodg 235 (386 mg, 0.250mmol) ODOOOOO 224, 225,
226 000000 oOoooobooooooboog 227 (160mg, 52%) DO OO0
oo

mp 80-82 °C. H-NMR (300 MHz): d 0.88 (t, J= 6.8, 6H), 1.26 (br, 108H), 1.56 (br, 8H),
3.40-3.75 (m, 14H), 3.95-4.15 (m, 4H). 13C-NMR (75 MHz): d 14.04, 22.69, 26.07, 26.186,
29.36, 29.39, 29.61, 29.72, 29.78, 31.97, 66.13, 70.25, 71.07, 72.07, 77.98. 31P-NMR (109
MHz): d 1.37. IR (KBr pellet): 719, 1020, 1061, 1122, 1471, 2850, 2918, 3421 cm-L. Anal.
Calcd for CiyHy440,,P,: C, 67.81; H, 11.71. Found: C, 67.56; H, 11.86.
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000 (DSC)

0oO0o00oooo0ooo

0000000 (caa7mg) 00000000000 (ca 50mg) 000000
000000000001 00000 130°c000000000000000
000000 SSC-5200 00 0DDOOOOOOO 50°CcO0 130°CcOOO 2°
Cmin0000OO0O0O0O0O

0000 31P-NMR

0ddoddooooo 1omgU0O0bOoooooboO (o5m)y0o0oooonOn
O T.00 (20°C)00 T,OO (224,225 0 75 °C0226, 227 O 100°C) O
nnoodoooooooooooo NMROOOODOOOOO
00000000 19 msec (90°), delay time 0 100 msec D O DO OO OODOO
googooouoooooodao

goooboo

Ogo0ooobUdO1mgUOOOoOOOGOgO (50 mM Tris-HCI, 5mM EDTA, pH
75 2ml ODO0O0OO0OO0OOO0DO0ODOODOOOOOOO

ooooooooon 2% 0000googooooobon (pH70)OODODODOO
gpoogbogogboobobogod H-7000 DO0OOOOOOO (OOO
O 75kv) 000000
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