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Systematic Chemical Synthesis of Bacterial Lipid A
Analogs Composed of Different Fatty Acyl Groups

Makoto KISO, Tokunori KITO and Akira HASEGAWA

SUMMARY

A series of lipid A analogs composed of different fatty acyl groups have been synthesized.
Treatment of benzyl 2-amino-6-0-(2-amino-2-deoxy-4, 6-O-isopropylidene-3-D-glucopyranosyl)
-2-deoxy-4-O-(tetrahydropyran-2-yl)-$8-D-glucopyranoside {(IJ or (I')} with @) 3-hydrox-
ytetradecanoic acid, &) (3-tetradecanoyloxy)tetradecanoic acid, or ¢) (3-benzyloxymethoxy)
tetradecanoic acid in the presence of dicyclohexylcarbodiimide (DCC) gave the corresponding
diacylamido derivatives 1-3 in good yields. The remaining hydroxyl groups were further acylated
with tetradecanoic acid, b), or ¢) in the presence of DCC and dimethylaminopyridine, to afford 4-8,
which were each converted, by the sequence of hydrolytic removal of the isopropylidene and tetrahy-
dropyranyl group, 6'-O-benzyloxymethylation, 4- O-phosphorylation, and hydrogenolytic removal of
all the protective groups, to the desired lipid A analogs (29-33).
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EFOEMBLERD, VE FARDCEHNINDZ ENTRRIATERY, B2 ZTh b0EYEROS
CH\BEE 2=, VESICHRTATERYFAIL, VY FADERTEY 7= = » F EEEL(LFEERL,
DTS L EER BT AR E T > TP, Z0BBT, GLA-27Y L iih A& (Fig. Dic,
U E R ASLOW L oD EESD TRE S hic®, —H, GLA—462 1 XEEE IiEERRD b h T,
FLRKROFEBTLEY 7= = » MCHM TS GLA—47913, ) 2V RAESESCHERERALERZRT O
D, ORI EERBERYIZEAERB LRV, i, GLA—599 K% 1t GLA—60%i%, GLA-27X
D LR AREHEYMHRAYRET AL LD, LVBVHE Y 1 AREREELTVW5Y, LirLIhb
HEFEAICThREM L RET, B ZOMOEARERIBHEIND VR LMER-T,
KT, BEEEE 2EEEOREVCIEYERICE 2 ABEYB LT S0, Eieli~7c 5 &R
DY Tz, PEEYEL—ED ) FAERKE (29-33) ORFHMLEER BB LT,

HRRUEBER

LeDWETCFORPREL RN, v 2-73/-6-0-(2-73/-2-F+Fv-4, 6-0-17
TR ) FU--D-FArat T ) oN)-2-FA&F-4-0-(F I FrEFV/-2-4N)-f-D-7 1=
vs5 v rF {(DEE)) o7 3 &k, FTHRAML L 3SEEOEWB.)-c)%, DCC oHFEETTEA
L, BWTFbbIFH /A0 2r) FickbhEe=aTail, ¥, DCC-v25+A7 3 /7)o

(DMAP) o f#E FCIREED) Eicit o) %, 3MBI O3 MABECHEATAZ LIk, SBEOL

S A8 HINKBLS TR L, KIC, AV 7V FrvELEF e Ve s =1 (THP) ¥ EF
KLU TLEY 913 & LIk, 6 fABEY BRI~y ortdrrFafilic, fiTE ) oY
- rmnr gy, DMAPORETTS 7 =20 ) vB7 m ) FERACTRGIRHZ LKLY, 4'fL
DKBEDOZE Y vELL, LW 19—23 B, ZORIGEATTITS &, 4, 4'-2) vERFEMED
BohD, ¥70 9—13 04, 6'MEBEBOA Y F7ar ) FulbTh I Lic) b 4fiKBEOARD ) v ERIL
LAHETH B, RWT, VvIABIORVIAFFT AFAEY, <507 2lT, KERELLLE
M 24—28 ~LEX BEIC) VBBOREETHD 7 = = A EY, ASMEOCFET TKRKREL, BN
L5 EEO ) € FAEGG 2933 ¥ &K L, FhFh GLA—27, GLA—47, GLA—59, GLA—60
T GLA—46 L KIE LTI b, EMESRBRICN TS5 2EBEOFEVNRALMLINDTHAS D,

= B o &8

Benzyl 2-deoxy-6-0-(2-deoxy-2-(3-hydroxytetradecanamido)-4,6 -O-isopropylidene-£-D
-glucopyranosyl)-2-( 3 - hydroxytetradecanamido)-4-0O- (tetrahydropyran-2-yl)-f-D-glucopyranoside
(1), Benzyl 2-deoxy-6-0-{2-deoxy-4,6 -O-isopropylidene-2-((3- tetradecanoyloxy)tetradecanamido] -
-D-glucopyranosyl}-2-((3- tetradecanoyloxy)tetradecanamidol-4-0- (tetrahydropyran-2-yl)-B8-D
-glucopyranoside (2) Jo % Benzyl 2-((3-benzyloxymethoxy)tetradecanamido]-6 —O—{Z-[(S’—benzylwé-
ymethoxy)tetradecanamido) -2-deoxy-4, 6-0-isopropylidene--D-glucopyranosyl }-2-deoxy-4-O-(tetra-
hydropyran-2-yl)-B-D-glucopyranoside (3)

keam) 0.1g) #Fr5erevys5y (2mD) CBEEL, 3-erFexs 75570V (0.1, ~
vrm~FoApALLESAL I F (DCO) (0.17g) R l-e FaFo vy Y7 Y- (HOB) (0.12
BIN%, BEWrEERTHERLL, KIGKTETLC Q0: 17 ek a-2 8/ —1) THERETEY
AL, AWEBTFERBLCEBORCBEY )V AXANT Az a7 57 4 — LI BHHETS .

17umhia-xx7—ALX & 1(70%) 2Bk, vikcm™ : 3600-3100(0H), 1640, 1550(amide),
850(CMe,), 720, 690(Ph) ; 'H-NMR : 6 0.88 (~t, 6 H, Me), 1.0—1.7(m, 52H, -CH.-, THP,
CMe,), 2.1-2.6 (m, 4H, -COCH,-), 7.25 (~s, 5H, Ph),

k&) (0.72) &Rl 4-oA+Fv v (A0mD) CHFHEL, TORBLILI-T I T/ A VAF
vF 1+ 3FH v (1.01g) RO'DCC (0.558) *inx, BA&HXEROBEFLL, 3R, 05514
BofgihEE s DCC ML T—REHLHET L, BHECIVABEL, EBEPZ> VI TrVvH T AR
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<7774 —(BEHRI0: 1 7eahkra-28 7 —A) L b BERERNYT- e @) (1.1g; 65%)
/i, (@)p-29.4°(cl, 7emaknaa),; vilmem™ 3520 (OH), 1730 (ester), 1650, 1560 (amide),
860(CMe,), 700 (Ph) ; 'H-NMR : 60.88(~t, 12H, Me), 1.0-1.8(m, 96H, -CH,-, THP, CMe,),
2.1—2.6 (m, 8H, -COCH,-), 7.34 (~s, 5H, Ph),

L&) (0.18) #EFE1, 4-oxFvv 2mD) KHERL, FORBLAE3I-RvortFo £ b F
Y777 AR (0.142) RO'DCC(0.12) #inz, BEW*EE T 4 RBREHEE, 0.5 L 4EDMEH
Bt DCC &l T—REHR LI, EHEICE DA, HERBEYT-> e @) (0.14g ; 60%)
wi{ic, (@)p-34.8(cl.3, 7 mmka L), viilcem™ 3400 (OH), 1650, 1550 (amide), 860 (CMe,),
730, 700 (Ph) ; 'H-NMR : 6 0.88 (~t, 6H, Me), 1.1—1.9 (m, 52H, -CH,-, THP, CMe,),
2.3—2.55 (m, 4H, -COCH,-), 7.2-7.45 (m, 15H, Ph),

Benzyl 2-deoxy-6-0-{2-deoxy-4,6-0-isopropylidene- 3-O- tetradecanoyl-2-( (3 - tetradecanoyloxy)
tetradecanamido)-B-D-glucopyranosyl }-3-O- tetradecanoyl -2~ (3 - tetradecanoyloxy)tetradecamido ) - 4
~O-(tetrahydropyran-2-yl)-B-D-glucopyranoside (4), Benzyl 2-deoxy-6-0-{2-deoxy-4,6-O-iso-
propylidene- 2 -((3- tetradecanoyloxy)tetradecanamido] - 3 - O - ( (3 - tetradecanoyloxy) tetradecanoyl) - B-D
-glucopyranosyl } -2~ (3 - tetradecanoyloxy)tetradecanamido) - 3-O-( (3- tetradecanoyloxy)tetradecano yl]
-4-O-(tetrahydropyran-2-yl)- B-D-glucopyranoside (5) . 0% Benzyl 3-O-[(3-benzyloxymethoxy)
tetradecanoyl])-6-0-{ 3-O-((3- benzyloxymethoxy)tetradecanoyl)-2- deoxy-4,6 -O-isopropylidene-2-( (3
-tetradecanoyloxy)tetradecanamidol-B-D-glucopyranosyl}-2-deoxy-2-((3-tetradecanoyloxy)
tetradecanamido)-4-O- (tetrahydropyran- 2-yl)--D-glucopyranoside (6)

L& 1 (0.158) %EEorenxzv-Lyoy (1:1, 2ml) CHEMBL, 4-SAFALT 3 /¢
Vv (DMAP) (40mg) Zhnz7-t%, K&TF, Fr3FH» B2z e F (0.182) ¥ TF L%, BEW%
5—50CIET—BHH®, 28/ AL VBHORRLHEL, 7 e ki aHERCTERYE > Y
AFnre< 7574 I DEBRERTL Lk, ka4 (0.192 ; 73%) #1877, (a)p-7.5°

(€l.2, 7 mmha); vk cm™ 23300 (NH), 1740 (ester), 1650, 1550 (amide), 850 (CMe,),
715, 690 (Ph) ; 'H—NMR : 60.88 (~t, 18H, Me), 1.0—1.8 (m, 140H, -CH,-, THP, CMe,),
2.0—2.7 (m, 12H, -COCH,-), 7.3 (~s, 5H, Ph),

&% 2 (0.399) &1, 4-Oo4F% v (4mD) CBRL, 3-Fb5FH /7 AAAF2F 55
7 B (0.24g), DCC (0.12g) X U'DMAP (60mg) *inx, B&¥H*BRICT—REHE, 0.5514
BORELZEML CEC—BFHB L, TBEYEHBIL, AEREBERMGER, ERYE )V » 51 s 5 A
s7m=t 7774 — (BHE250: 17emhila-287—A) KLY EBRENTL-L1cLy, {LEaY
5 (0.4g;64.5%) %11z, (alp-12.4° (c1, 7 mmakia); viim em™ 13300 (NH), 1740 (ester),
1660, 1550 (amide), 860 (CMe,), 700 (Ph) ; '"H-NMR : ¢ (.88 (~t, 24H, Me), 1.0-1.8 (m, 180
H, -CH;-, THP, CMe,), 2.0—2.7 (m, 16H, -COCH,-), 7.3 (~s, 5H, Ph),

fba¥?2 (0.558) 2o rar 22y (4ml) WHERL, 3-_VIAFFL A FCFLIFAY
B (0.29g), DCC (0.2g), DMAP (0.128) *#Mx, BRI —-KEHL L:, KIEKT» TLC

40: 127 mmbba-2 87 —A) TTHRE ERUXEY 5 L RAFCEEBERL a6 (0.
628 . 718%) %1871z, (alp-10" (0.9, 7 mmkA 2); vii® cm™ : 3300 (NH), 1740 (ester), 1660,
1560 (amide), 860 (CMe,), 700 (Ph),

Benzyl  2-((3-belzyloxymethoxy)tetradecanamido]-6-O-{ 2-((3-benzyloxymethoxy)tetradecanamido)
-2-deoxy-4,6-O-isopropylidene-3-0-((3 - tetradecanoyloxy)tetradecanoyl)- B -D- glucopyranosyl } - 2
-deoxy-3-0-((3- tetradecanoyloxy)tetradecanoyl)-4-O- (tetrahydropyran-2- y)-B-D-glucopyranoside (7)
B O Benzyl 2-((3-benzyloxymethoxy)tetradecanamido)-3-0-[(3- benzyloxymethoxy)tetradecanoyl)-6-0
-{2-((3-benzyloxymethoxy)tetradecanamidol-3-0-[(3- benzyloxymethoxy)tetradecanoyl) -2 -deoxy-4,6
-O-isopropylidene-B-D-glucopyranosyl } -2 -deoxy-4-O- (tetrahydropyran-2-yl)-B-D-glucopyranoside (8)

ft&# 3 (0.41) % DCC (0.17g), DMAP (0.1g) H#ETF, 3-F b S3FH/AAA%F 555
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B (0.358) LB ERBIRIGRE, vV IFrArTaza<t /774 — KL VERYPTBEERERL T
{b&4 7 (0.378 : 55%) w187, (a)p-24.7(cl.3, 7 m mhN &) vaax cm™' [ 3260(NH), 1740(ester),
1650, 1550 (amide), 860(CMe,), 730, 690(Ph) ; 'H-NMR : 6 0.88 (~t, 18H, Me), 1.0—1.8(m,
136H, -CH,-, THP, CMe,), 2.0—2.7 (m, 12H, -COCH,-), 7.2—7.4 (m, 15H, Ph),

Iem3 (0.6g) & 3-_vortFovF+37HvEg(0.412) %, & & Rz DCC(0.26g) & DMAP

(0.158) DHFETFTCRIGER, Bkt viba®w8 (0.48g;53%) #1§7, (alp-27.5" (1.9, 7 mm
HA R vimem! 3320 (NH), 1740 (ester), 1660, 1550 (amide), 860 (CMe,), 730, 700 (Ph) ;
'H-NMR : 60.88 (~t, 12H, Me), 1.0—1.9 (m, 92H, -CH,-, CMe,), 7.1—7.4 (m, 25H, Ph),

Benzyl  2-deoxy-6-0-{2-deoxy-2-((3-tetradecanoyloxy)tetradecamamido]-3-O- tetradecanoyl - §-D
-glucopyranosyl }-2-((3 - tetradecanoyloxy)tetradecanamido) - 3-O- tetradecanoy! - B-D-glucopyranoside
(9), Benzyl 2-deoxy-6-0-{2-deoxy-2-((3-tetradecanoyloxy)tetradecanamidol-3-0-[(3
- tetradecanoyloxy)teradecanoyl)-B-D-glucopyranosyl } - 2 - (3 - tetradecanoyloxy)tetradecanamido)-3-0O
-((3-tetradecanoyloxy)tetradecanoyl)-B-D-glucopyranoside (10), Benzyl 3-O-[(3-benzyloxymethoxy)
tetradecanoyl)-6-0-{3-0-((3-benzyloxymethoxy)tetradecanoyl]-2-deoxy-2-[(3 - tetradecanoyloxy)
- tetradecanamido-B-D-glucopyranosyl } - 2-deoxy-2-(( 3 - tetradecanoyloxy)tetradecanamido]-£-D
-glucopyranoside (11), Benzyl 2-((3-benzyloxymethoxy)tetradeanamido)-6-0-{2-((3-benzyloxymeth-
oxy)tetradecanamido)-2-deoxy-3-0-((3- tetradecanoyloxy)tetradecanoyl]) -B-D-glucopyranosyl}-2
-deoxy-3-0-((3-tetradecanoyloxy)tetradecanoyl)- B-D-glucopyranoside (12) . O° Benzyl 2-((3-ben-
zyloxymethoxy)tetradecanamido)-3-0-[ (3 - bexzyloxymethoxy)tetradecanoyl)-6-0-{ 2-((3 - benzylox-
ymethoxy)tetradecanamido-3-O-((3-benzyloxymethoxy)tetradecanoyl) - 2- deoxy-B-D-glucopyranosyl } -2
-deoxy-f-D-glucopyranosde (13)

&4 (0.2g) »EEEE (10mD B LK, 45°CIctKk (1ml) #FTF LA, RISEE50CTL ~4
BRI L, BUEEME, ERmEk )V rarTarze<t 7574 —(BHEKS0, 1 7 v ahra-2
B —A) RXDEEERNTL Lk vikEw 9 (0.16g 5 86%) %fic, (alp-19.4° (c 0.58, 7 »
m kA L) v om0 3700—3100 (OH, NH), 1740 (ester), 1660, 1550 (amide), 720, 695 (Ph),
Roqy7evy vk THP EZdXTsvE -7 072k,

{245 (0.382), L& 6 (0.622), L& T (0.288) RUYLEH 8 (0.288) wo\W\Td, {Lawd
DA L FRCIO%EERC CTAET A LIy, ETH14 Y 7ee ) FvEL THPERBREL L
24 10 (FER), 11 (98%), 12 (80%), R 13 (81%) ¥ ThZThfEs I LN TE,

b5 10 © (a)p-17.4° (c1.8, 7 mrAr ) ;'H-NMR: ¢ 0.8 (~t, 24H, Me), 1.0—1.8 (m,
168H, -CH,-), 7.3 (§, 5H, Ph),

ka1l © (a)p-21.8 (c0.9, 7 mmiia);'H-NMR: 60.88 (~t, 18H, Me), 1.0—1.7 (m,
124H, -CH,-), 2.0—2.7 (m, 12H, -COCH,-), 7.25—7.4 (m, 15H, Ph),

{b&a#12 :© (a)p-21.1°(cl.9, 7 ruxnra);'H-NMR:d0.88 (~t, 18H, Me), 1.0—2.7 (m,
136H, -CH,-, -COCH,-), 7.15—7.4 (m, 15H, Ph),

ke 13 . (@)p-26° (cl1.3, 7 mr+ia);'H-NMR: 60.88 (~t, 12H, Me), 1.0—2.7 (m,
88H, -CH,-, -COCH,-), 7.15—7.4 (m, 25H, Ph),

Benzyl 6-0-{6-0-benzyloxymethyl-2-deoxy-2-[(3-tetradecanoyloxy)tetradecanamidol-3 -0
- tetradecanoyl-B-D-glucopyranosyl - 2-deoxy-2-[(3 - tetradecanoyloxy)tetradecanamido]-3-0
- tetradecanoyl-B-D-glucopyranoside (14), WO F DD 6 -0-<v oA FF v 2 F L F#EE (15, 16,
17, % U18)

a9 (0.128) &R 722y (2ml) KHEHEL, N, N-oA4VTrrzF LT IV 0.
16mD Nz fcth, ~vortFsAFArr) ¥ (56mE) KA TTHTL, RISKE—KERICTH
LT, A2 7 A THRBEOREYSHL, BREEBHL BLhY T v TR 7 v esr aiiHiIcfi L,
HRME ) ArAhSara<t 7574 — (BHEL0: 17 ekl a-28 7 —L) LX) BERE
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8L, (LEW14 (67%) =Bk, (a)p-18.2° (c0.9, 7 ruikia);'H-NMR:d0.88 (~t, 18H,
Me), 1.1—2.7 (m, 140H, -CH,-, -COCH,-), 7.27, 7.32 (~2S, 10H, Ph),

Rtk LT, {L&% 10 (0.182), {L&% 11 (0.558), {L&# 12 (0.192), ROML&4 13 (0.282) o
C-6fKBELX v IALAF 2FMTHILIRLD, {LEW 15 (60%), {LE% 16 (61%), (L&
17 (60%), ROML&H 18 (67%) % FhFniBi,

1t&4% 15 ¢ (a)p-18.1 (¢cl, 7 rmrekxnia) ;'H-NMR:687.28, 7.31 (~2S, 10H, Ph),

{t&4# 16 © (alp-20.8" (cl.4, 7 mmha);'H-NMR: 60.88 (~t, 18H, Me), 1.0—2.7 (m,
136H, -CH,-, -COCH,-), 7.2—7.4 (broads, 20H, Ph),

{b&# 17 @ (a)p-21" (c0.8, 7 ek a); 'H-NMR: 60.88 (~t, 18H, Me), 7.2—7.4 (m,
20H, Ph),

{b&# 18 © (alp-21.3 (c0.9, 7 mmira), 'H-NMR : 6 0.88 (~t, 12H, Me), 7.2—7.4 (m,
30H, Ph),

Benzyl 6-0-{6-0-benzyloxymethyl-2-deoxy-4-O-diphenylphosphono-2-((3- tetradecanoyloxy)
tetradecanamido)-3-0O-tetradecanoyl--D-glucopyranosyl}-2-deoxy-2-((3 - tetradecanoyloxy)
tetradecanamido]-3-O- tetradecanoyl-B-D- glucopyranoside (19), ¥ X+ DMORHET S 4-0-2 7 =
= Ak Ak EEA (20, 21, 22, KUk 23)

b 14 (0.12) %1 @ 1EgEe Yo v-orar 2y 2ml) @@L, DMAP (3.3mg) iz i
B’ KETr7=z=rrAkere)F— UMY KM, REEZ20CIZT?2 BEHBHR LI, 28/ —
AL TBEIORER HEK, BEBHBLTEBOh YTy 7% 7 v ek amicft L, £ %
VAN D T A e 57— (BHEKI0: 1 7rahra-2A87 =) KX ) EEERESL, b
&4 19 (60.2%) %187, (@dp-8.9° (c0.6, 7 mmi L), vilmem 950 (P-O-Ph) ; 'H-NMR :
¢ 0.88 (~t, 18H, Me), 7.0—7.45 (m, 20H, Ph),

RO FEC LY, 1LE&4 15 (0.3), L& 16 (0.282), {L&4 17 (0.242), RUML&4 18 (0.2
2 DC-AMKBELX Y 7 = =Lk ARV ALTHZEIZL b, L& 20 (45%), &4 21 (44%),
L&% 22 (41%), ROMLEY 23 (40%) #FhFhFARL 12,

G520 . (alp-11.1"(c 0.7, 7 mmka ) vimcem™ : 960 (P-O-Ph) ; '"H-NMR : 6 (.88 (~t,
24H, Me), 1.0—2.7 (m, 184H, -CH,-, -COCH,-), 7.1—7.45 (m, 20H, Ph),

fte% 2l @ (@)p-8.3 (c0.75, 7 mmikra); viilem™ : 3400, 3300 (OH, NH), 1740 (ester),
1660, 1550 (amide), 960 (P-O-Ph) ; '"H-NMR : 60.88 (~t, 18H, Me), 1.0—2.7 (m, 136H, -CH,
-, -COCH,-), 7.1—7.45 (m, 30H, Ph),

L& 22 | (al)p-16.8" (c 0.8, 7 mekia); vi®mem™ : 3600-3200 (OH, NH), 1740 (ester),
1660, 1550 (amide), 960 (P-O-Ph), 730, 700 (Ph) ; 'H-NMR : ¢ 0.88 (~t, 18H, Me), 1.0—2.
7 (m, 136H, -CH,-, -COCH,-), 7.1—7.45 (m, 30H, Ph),

t&% 23 | (alp-14° (c 0.6, 7 mmka ) ; vilem™ : 3450, 3300 (OH, NH), 1740 (ester),
1650, 1550 (amide), 960 (P-O-Ph) ; 'H-NMR : 6 0.88 (~t, 12H, Me), 1.0—2.7(m, 88H, -CH,
-, -COCH;-,), 7.1—7.5 (m, 40H, Ph),

2-Deoxy-6-0-{2-deoxy-4-O-diphenylphosphono-2-((3- tetradecanoyloxy)tetradecanamido) -3 -0
-tetradecanoyl-B-D-glucopyranosyl } - 2-( (3 - tetradecanoyloxy)tetradecanamido)- 3 -O- tetradecanoyl-D
-glucopyranose (24), WO —EDOXET B4 (25, 26, 27T K U* 28)

e 1900.12) 3 1 =27 —nr-2 27 —A (10mD) BB L, FHBLTEZD 5 oY AR (60
mgEMz, BRI T—BKRENEIT >, EERBVAEL, ERME S VI XADTas a2t /5
74— (BHES0: 17reila-287—A) KX hBEERERL e 24 (0.1g; 93%) 2B,
(adp+1.3°(c0.5, 7 mmAna); v cm™ © 3600-3200(0H, NH), 1740(ester), 1660, 1550(amide),
960 (P-O-Ph) ; 'H-NMR : ¢ 0.88 (~t, 18H, Me), 1.0—2.7 (m, 140H, -CH,-, -COCH,-), 7.
0-7.4 (m, 10H, Ph, STE5H (CiosHisoN.0:0P) : BHfE C, 69.49; H, 10.21; N, 1.50. S4F(A
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C, 69.82; H, 9.94; N, 1.67,

BEEEOHEIZ LD, (L& 20, 21, 22BN 23 R AKERML, XV IAEROER VoLt F 2 F0
E2BFELT, WET5E4 25, 26, 27 WLz 28 »INKS3~4% THREL L1,

et 25: (alo-1.6" (c0.6, 7 memira); vimcem™ : 3600—3200 (OH, NH), 1740 (ester),
1660, 1550 (amide), 960 (P-O-Ph) ; 'H-NMR : 6 0.88 (~t, 24H, Me) 1.0—2.7 (m, 184H, -CH,
-, -COCH,-), 7.0—7.4(m, 10H, Ph), TESH (CiseH2a1 N0 P) - FEGME C, 70.43; H, 10.47;
N, 1.21, ##fE C, 70.71;H, 10.69; N, 0.95,

&% 26 . (alp-1°(c0.5, Z7rriia);vimcem™ 960 (P-O-Ph) ; 'H-NMR : ¢ 0.88 (~t,
18H, Me), 7.0—7.4 (m, 10H, Ph), THEH5# (CiosHissN:0:.P) I BiwfE C, 68.32; H, 10.03;
N, 1.48, 4#fE C, 68.10; H, 9.86. N, 1.38.

{b&% 21 © (alp-3.8° (c0.5, 7 meuka L), vhdkcm™ [ 3600—3200 (OH, NH), 1740 (ester),
1660, 1550 (amide), 960 (P-O-Ph) ; 'H-NMR :60.88 (~t, 18H, Me), 7.0—7.4 (m, 10H, Ph),
TFESH (CrosHiso N0, P) : BZRfE C, 68.32; H, 10.03; N, 1.48, Z#7{E C, 68.50 ; H, 10.24 ;
N, 1.29,

{b&% 28 Ea]p-l.f (c0.5, 7mrmira);vimem™ : 3600—3200 (OH, NH), 1740 (ester),
1660, 1550 (amide), 960 (P-O-Ph) ; 'H—NMR : 6 0.88 (~t, 12H, Me), 7.0—7.4 (m, 10H, Ph),
THESH (CooH137N,O5P) : #B2RfE C, 65.01; H, 9.34: N, 1.90, &#7fE C, 65.32, H, 9.10;
N, 1.93.

2-Deoxy-6-0-{2-deoxy-4-O-phosphono-2-((3-tetradecanoyloxy)tetradecanamidol-3-0
- tetradecanoyl-B-D-glucopyranosyl } - 2- [ (3 - tetradecanoyloxy)tetradecanamido) - 3 -O- tetradecanoyl-D
~glucose (29), L OEXIGT A —HED Y v FAEZE (30, 31, 32 Rv*33)

{bet24 (50mg) %3 1 1=8/ —A-28/ —VICEBL, FTRETEAOBRILASE (G0mg) %z
T, BERETC—R/ARGMET -, THRICX YV UBE, £ V2 5rvre<r 7774 — (BH
W5 :17muakila-A%7—A) kb BEEERL, (LE®W29 (35mg ; 80%) %Bl, ZOHDIXY
VEBBRERAEO K L CHOMRBESERIEY R L, (@)po-1.4° (¢ 0.7, 7ewkrAa); vhgr cm™'!
3700—2500 (OH, NH) 1740 (ester), 1660, 1550 (amide), &% 1960 (P-O-Ph) &800—6501c3s1} % & —
7 DELML% 'H-NMR : 6 0.88 (~t, 18H, Me), 1.0—1.8(m, 128H, -CH.-), RU7.0—7.4%
5 -7 05EeHEK,

e 25 (60mg) #9 | 1 =&/ —N-2 87 —AERL, bEEBEDOFECTKERINZT 1,
s PTLCRBAGIELG - 17 rrhLa-2A & /7 — ATk b BERES L C, {L&% 30(49mg ; 87%)
BB, V) vERRHRAECH L CHEM%, (@)p-4.1°(c0.4, 7 mrkra); vhmem™  3700—2500 (OH,
NH), 1740 (ester), 1660, 1550 (amide), % 1960 (P-O-Ph) %800, 650123V} % ' — 27 D5ELEHK |
'"H-NMR : 60.88 (~t, 24H, Me), R 07.0—7.4 (Ph) wkiF 35— 7 DELHEK,

et 26 (45mg) HEREC L CARGMCHL, (a3l (JETEM) %1Bk, ) vBRERAEC
B, (a)p-2" (¢ 0.3, Z7mreirhs),vhm cm':3700—2500 (OH, NH), 1740 (ester), 1660,
1550 (amide), 10960 (P-O-Ph) &750—650 (Ph) v — 27 05E£H% ' H—-NMR : ¢ 0.88 (~t,
18H, Me), R 07.0—7.4 (Ph) wki}s v — 7 DELHE,

(S 21(36mE % 4 | 1 =8 ) —A-2 & ) —VICEMBL, D HETKERMEZ T -, PTLC

(BBAWET 17 muhaa-A% 7 =) KX ) BEERL, (L&MW 32 (B4%) %181, (@lp-4.8 (c
0.32, 7awkra); vi®cem™:3700—2500 (OH, NH), 1740 (ester), 1660, 1550 (amide), RO
960 (P-O-Ph) &750—650 (Ph) ¥\t % v — 7 DELHEK,

ety 28 kb, REOEECT, L% 33 »2FEEMB LI, (adp-11.8° (c0.4, 317

v ek A-2R 7 —N XER1L, —13.6°),
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r OH
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CH, CH,
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Co=CH,(CH,),.CO GLA-47 Cu Cu
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HO
0
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HO-WY o O—CH, o O—CH.
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3 3 2ho
0 e M
CH,(CH,);,CHCH,CO,H 1 k= ’
¢ PhCH,OCH,0 2 R=Cu R R
CH,(CH,),,CHCH,CO,H 3 R=Bom 4 c. H
Bom=PhCH,OCH,
5 Cu 0-Cy,
6 Cu 0-Bom
7 Bom 0-C,,
8 Bom O-Bom
R*OCH. ? H,COBom ( (ﬁ HOCH, o
HO 0—CH, (PhO),,P—O O—CH, (Rzonpww—cm
o o 0 0 0
| HN HO B | HN HO \ |  HN HO
— | o OBn Cc=0 | 0 OBn C=0 | 0 OH
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CH, | C=0 | CH, | Cc=0 | CH, | C=0 |
|, CH c=0 | CH. | c=0 | oo GHeo ] €=0
CﬁR | 1 éHz ‘ HC_RZ & 1 CHZ ’ HC—R | 1 CHZ |
| HCOR' CH, HCOR' Ty, | HCOR' CH,
CHwo | He—re | (CHho | HC—R® (CH)y | HC—R® |
| (CH2)1o [ HCOR! (CHz)wé HCOR! | (CHz)1o HCOR!
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CH, CH |
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Rl R2 R3 Rl RZ Rl RZ R3
9 Cu H H 19 Cu H 24  C., H Ph
10 Cu 0-C., H 20 C. 0-C., 25 C.  OCu Ph
11 Cy 0O-Bom H 21 Cu 0O-Bom 26 Cu OH Ph
12  Bom 0-C,, H 22  Bom 0-Ci 27 H 0-C,, Ph
13 Bom O-Bom H 23 Bom O-Bom 28 H OH Ph
14 Cu H Bom 29 Cu H H
15 Cu 0-Cu, Bom 30 C. O, H
16 Cu O-Bom Bom 31 Cu OH H
17 Bom 0-C,, Bom 32 H 0-C,, H
18 Bom O-Bom Bom 33 H OH H
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