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Graphic Abstract

Design, synthesis and evaluation of a novel class of glucosamine mimetic peptides
containing 1,3-dioxane

Li Zeng® Pengchao Gao®, Meng Zhang?, Guichao Xu?, Hong Li? and Jianwei Zhang* ?
Some novel glucosamine mimetic peptides containing 1,3-dioxane were obtained and evaluated for

their anti-inflammatory effect.
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ABSTRACT

A  number of novel 2N-(2-(5,5-dimethyl-1,3-dioxane-2-yl)ethyl)aminoa@ino-2-deoxy-

D-glucopyranoside were synthesized from a readilsilable starting material, glucosamine,

2,2-dimethyl-1,3-propanediol and 1,1,3,3-tetramethoxypropane, and evaluated fibreir

anti-inflammatory activity. Our results showed tladitof the compounds tested exhibited a significan

inhibition of xylene-induced inflammation in mice.
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1. Introduction

Inflammatory diseases are widely prevalent throughioe world and affect many people’s lifes.

Inflammation is a normal protective response of maiian tissues to a variety of hostile agents

including infectious organisms, noxious chemicalgysical injury or tumor growth leading to local

accumulation of plasmic fluid and blood cells. Altigh inflammation is a defense mechanism, the

complex events and mediators involved in the inflatomy response can induce and aggravate many

disorders. Inflammation is involved in various dii conditions such as arthritis, cancer and vascul

diseases.

Drugs used for the treatment of acute and chrarilarhmatory disorders are usually directed at the

inflammatory processes. Hence, the employment ofiffammatory agents may be helpful in the

treatment of those conditions associated with inff@tory reactions. Many non-steroidal

anti-inflammatory agents on the market have beemmafense help in the management of various

inflammatory conditions like rheumatism, arthritisdebreast pain. However, there is always a need for

the development of better anti-inflammatory agents.

The dioxane moiety is a common structural motiinumber of bioactive moleculés.1966, the

1,3-dioxolane derivative dexoxadrol was synthesiaedl pharmacologically evaluated as a local

anesthetic and general anesthetic drug [1]. RecebiB-dioxanes have been evaluated as effective

modulators for multi-drug resistance [2] and repdriwith anti-inflammatory activities [3]. Some

2,5-multisubstituted-1,3-dioxane derivatives hawveerb identified to have significant biological

activities or can be converted into active compadds]. Though promising anti-inflammatory agents

substituted 1,3-dioxanes were prepared in somerdatries and the importance for both 2- and

5-position substitutions was explored [6-9], theedsity of substitutions at positions 2, 5 wad giilor.

Glucosamine (GIlcN)an amino monosaccharide, is the most common asugar and is generally



found as arN-acetylated and3linked glycoside. It is found in connective tissuend gastrointestinal

mucosal membranesiowever, the ability to synthesize GIcN in the batbclines with age. This, in

turn, incapacitates the generation of proteoglyedrich is known to result in senile osteoarthrftA)

[10-11]. Therefore, GlcNsalts (sulfate and chloride) are thought to be figiaéin promoting the

repairof damaged cartilage. Since the first publicatibmb Bohnein 1969 showing that GlcN can be

used to relieve the symptoms of OA, GIcN has rexeia great deal of attention from the public as a

potential treatment for OA [12-13Furthermore, GIcN possesses antioxidant activities to its

pronounced reducing power, superoxide/hydroxylgaldscavenging ability. It has been reported that

GIcN possessea unique anti-inflammatory activities and inhibiis-13 and TNFe-induced NO

production in normal humaarticular chondrocytes [14]. It is also benefidiat inflammatory bowel

diseases [15].

One of the successful and effective approachdsiiséarch for new bioactive agents is to synthesize

novel compounds by simple chemical modifications led compounds. In view of the

pharmacological importance of glucosamine as wasll 1a3-dioxolane it has been considerably

worthwhile to prepare some new chemical entitiegaioing glucosamine and 1,3-dioxolane moieties.

All these observation encouraged us to exploresgimehesis of glucosamine containing 1,3-dioxolane

moieties and examine their activities as anti-inflzatory agents. Amide bond is stable in buffer

solution at pH 7.4 and in culture medium. Amideusture is found in various natural products,

pharmaceuticals, and polymers. Amides may be peephy coupling reactions between carboxylic

acids and amines [16-18]. The synthetic design tsegreparation of glycosyl amides was based

upon a number of reasons: (1) GIcN possesses smiogjibal activity; (2)N-acetylglucosamine has

several potential advantages over GIcN as a patetiterapeuti@anti-inflammatory agent [19]. In



addition, amino acid conjugates might target th&trgéntestinal transporters involved in the absorpt

of amino acids and small peptides resulting in iowpd oral bioavailability [20]. Moreover, amino

acids are attractive because they possess striligtdigerse side chains. The various side chains of

different amino acids allow the addition of amineids to 1,3-dioxane to manipulate the

pharmacokinetics profiles of the compounds. Furtteee, various amino acids can be introduced to

enhance solubility. Therefore, in order to seamhbietter anti-inflammatory agents, a novel class o

glucosamine mimetic peptides containing 1,3 dioxaeee designed and synthesized and evaluated for

their anti-inflammatory activity.

2. Chemistry

The synthesis of the corresponding 2-(2,2-dimethegkyl)-5,5-dimethyl-1,3-dioxane (Compoui3jl

has been achieved, as shown in Scheme 1, startimmm fthe readily available

2,2-Dimethyl-1,3-propanediol (Compouridl with 1,1,3,3-tetramethoxypropane (Compowdunder

acidic conditions in 65% yield as a major produ@l][ The minor product, assigned as

bis(5,5-dimethyl-1,3-dioxane-2-yl)-methane (Compadwsi) was obtained in 20% yield. Then the

reaction of Compound3 with 2,3-dichloro-5,6-dicyanp-benzoquinone in aqueous acetonitrile

afforded 3-(5,5-dimethyl-1,3-dioxane-2-yl)-propaf@bmpound) in 51% vyield.

The synthetic routes for the preparation of gluotisa mimetic peptides containing 1,3 dioxane

from glucosamine (GIcN) salt (chloridd) as starting material were presented in Schemesd23a

Acylation of GlcNchloride with (Boc)O resulted inN-Boc-glucosamine (Compour@). The free OH

groups of N-Boc-glucosamine 6 were benzylated with NaH and BnBr to give

1,3,4,6-tetra@-benzyl-2-{ert-butyloxycarbonylamino)-2-deoxy-D-glucopyranosideCofmpound 7)

[22]. SubsequentlyBoc groups of 7 were removed by subjecting 7 télubtoacetic acid in



dichloromethane to givé\-terminal free intermediates (CompouB) 8 was further reacted with
Boc-protected amino acids by the DCC/HQ@Bthethylmorpholine (NMM) procedure to give
1,3,4,6-Tetra®-benzyl-2-(N-Boc-aminoacylamino)-2-deoxy-D-glucopyranoside (Compoundia-f).
The 'H NMR spectra o9a—f showed signals for their anomeric protons as dasibléth coupling
constants of 3.6 Hz. In all cases, a noteworthytpigithat sole the-anomers are the products, which
can be attributed to the anomeric effect. Subsetyeremoval of the Boc group with hydrogen
chloride in ethyl acetate led to a set of amlifia-f and subsequent coupling with the Compodnd
gave 2-N-(2-(5,5-dimethyl-1,3-dioxane-2-yl)ethyl)aminoa@ino-1,3,4,6-tetr&®-benzyl-2-deoxy-
o-D-glucopyranoside (Compoundda-f) (chemical yields, 33-54%JHNMR spectra indicated that
1lla-f were a-anomers. Effort  was made  with the aim of  preparing
2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)aminoaathino-2-deoxy-D-glucopyranoside
(Compoundsl6a-f) through removal of the benzyl group from Compaurida-f by palladium
catalyzed hydrogenolysis. However, the attempt wasuccessful. Another synthetic strategy was
developed to remedy the failure of the previouspmied approach as shown in SchednésicN
chloride was acetylated with acetic anhydride in Ifusic acid to give
2-amino-1,3,4,6-tetr®-acetyl-2-deoxyB-D-glucosamine (Compount). 12 was further reacted with
Boc-protected amino acids by the DCC/HOBthethylmorpholine (NMM) procedure to afford
1,3,4,6-Tetra@-acetyl -2-N-Boc-aminoacylamino)-2-deoxy-D-glucopyranoside (CompoundsSa-f)

as singlea-anomers (chemical yields, 31-56%). Subsequen#ynoral of the Boc group with
hydrogen chloride in ethyl acetate led to a setwfine 14a-f and subsequent coupling with the
Compound 4 in the presence of NaCNBH yielded

2-(N-(2-(5,5-dimethyl-1,3-dioxane-2-yl)ethyl)aminoaahino-1,3,4,6-tetré®-acetyl-2-deoxys-D-



glucopyranoside (Compounds5a-f) (chemical yields, 44-79%). Th#H NMR spectra ofl5af
showed signals for their anomeric protons as dasibléth coupling constants of 3.6 HAHNMR
spectra indicated thdba-f werea-anomers. Finally, Compound$a-f was deacetylated with sodium
methoxide in methanol to give Compountia-f in 39-51% vyield as a mixture of anomers. The
structures of glucosamine mimetic peptides comagini,3 dioxane are shown in Table 1. The
structures of all new compounds were unambiguookbracterized withH NMR, **C NMR, mass
spectrometry and high-resolution mass spectromatry are in very good agreement with their
analytical and spectroscopic data (see Experimeata).
3. Pharmacology
3.1. Anti-inflammatory activity of glucosamine mimetic peptides containing 1,3 dioxane

Compounds, 11a-f, 15a-fand 16a-f were screened for their anti-inflammatory activity using a
xylene-induced ear edema model assay. [21]. Thepoandsl6a-f used in the anti-inflammatory
activity are a mixture of anomers. Mice administei@ally by gavage with 0.5% carboxymethyl
cellulose (CMC) suspension were used as negatintratpand mice administerextally with Aspirin
(at a dosage of 100 mg/kg) in CMC were used astipescontrol. The compounds tested were
prepared as suspensions in 0.5% CMC at the comti@ntrof 1 mM and were administered orally to
the animals at a dosage ©® pmol/kg 30 min before xylene was applied to both #merior and
posterior surfaces of the right ear. The left easwonsidered as control. The extent of ear edeaisa w
evaluated by the weight difference between thet régid the left ear biopsies of the same animal. The
anti-inflammatory effect was defined by inhibiticatio (%) as:

Inhibition ratio % = (1-A/B) x 100%

A: The increase in weight caused by xylene



B: The weight of the untreated left ear section

The percentage of inhibition is used as an indicatiof anti-inflammatory activity. The

anti-inflammatory activity of these derivativessismmarized in Table 2. The results showed thaifall

the compounds tested exhibited a significant inbilyi activity against xylene-induced ear edema in

mice in comparison with the negative control grolipe tested compounds showed inhibition ratio

ranging from 70.6% to 90.3% <0.01). It was found that most of tested compisuexhibited

anti-inflammatory effect similar to or better thdlme positive control, aspirin. To understand the

contribution of the 1, 3-dioxane to the anti-inflawatory activity observed, glucosamine GIcN

(Compound5) was used as a reference compound. Comparisorheofirthibition ratio values

(70.6-90.3%) of tested compounds with that of G(6K.3%) showed that the presence of 1,3-dioxane

increased the activity, suggesting that the 1,3atie structure had a positive contribution to the

activity. This research provided useful informatidor the further design of novel potent

anti-inflammatory agents.

3.2. Effect of dose on anti-inflammatory activity

16awas selected to further explore the effect of dws¢he anti-inflammatory activity. As shown in

Table3, at 0.1, 1, and 10mol/kg, 16aexhibited inhibition ratio of 44.3, 70.8 and 88.7Mspectively.

4. Conclusion

In summary, a novel class of glucosamine mimetjatides containing 1,3 dioxane were designed,

synthesized and evaluated for their anti-inflammateffect. 1,3-Dioxane structure had a positive

contribution to the activity. It was found that nas tested compounds exhibited anti-inflammatory

effect similar to or better than the positive cohtaspirin.

5. Experimental



5.1. Chemistry
5.1.1. General methods

Unless otherwise stated, all reactions were unddtragen atmosphere (1 bar). All reagenged
were purchased from Sigma Chemical Co (USA). Opticaations were determined with a
Schmidt+Haensch Polartromic D instrument (GermaliR)spectra were recorded with an Avatar 330,
Nicolet, USA spectrometerrH and *C NMR spectra were recorded at 300MHz on a VXR-300
instrument or at 500MHz on a Bruker Am-500 instrminén CDCL or in DMSO-d6 with
tetramethylsilane as internal standard and chensicifls are expressed in ppig).(Chromatography
was carried out using Qingdao silica gel H (Qingda€&hina). The purity of the intermediates and the
products was confirmed by TLC (Merck silica geltpka of type 60 J54 0.25 mm layer thickness,
Germany) and HPLC (Watersggtolumn 4.&150 mm, USA) Mass spectra (MS) were acquired on a
Quattro Micro ZQ2000, Waters, USA instrument ana welues are reported. High-resolution mass
spectra were recorded with micrOTOF-Q mass speeiam
5.1.2. 1,3,4,6-Tetra-O-benzyl-2-(N-Boc-isol euci nylamino)- 2-deoxy-a-D-gl ucopyr anoside

HOBt (80.0 mg, 0.593 mmol) and DCC (124 mg, 0.60&hat) were added to a solution of
Boc-L-lle-OH (127 mg, 0.550 mmol) in anhydrous TKIFO mL) at OC. The mixture was stirred at
0°C for 30 min. Compoun@ (270 mg, 0.500 mmol) in anhydrous THF (10 mL) vaalsled and pH
was adjusted to 9 witN-methylmorpholine. The mixture obtained was kep@°& for 1 h followed by
at room temperature for 15 h. DCU formed was rerdobg filtration. The filtrate was subject to
evaporation under reduced pressure and the residsedissolved in EtOAc (50 mL). The mixture
obtained was washed successively with saturatedO®H5% KHSQ and saturated NaCl, and the

organic phase was separated and dried oveS®ja Following filtration and evaporation under



reduced pressure, purification of the residue lwyystallization in petroleum ether-dichloromethane
provided the title product, Compoua (223 mg, 0.297 mmol, 59%)a][ *°5, +36.9 (c 0.1, CHG);
IR (cm?, KBr, neat): 3315, 1683, 16534NMR (300 MHz, CDC}): & 7.38 ~ 7.27 (18H, m, Ar-H),
7.14 ~ 7.12 (2H, m, Ar-H), 6.16 (1H, d= 9.6 Hz, N-H), 4.94 (1H, dJ] = 3.6 Hz, H-1), 4.82 ~ 4.50
(9H, m, H-2, CH), 4.36 (1H, m, CH), 3.95 ~ 3.67 (5H, m, H-3, HH45, H-6, H-6"), 1.97 ~ 1.87 (2H,
m, CH, N-H), 1.45 (9H, s, CH}, 1.39 ~ 1.32 (m, 1H, CH), 0.86 (3H, 3= 6.9 Hz, CH), 0.78 (3H, tJ
= 7.5 Hz, CH); *CNMR (75 MHz, CDC}): & 171.4, 155.7, 138.3, 138.1, 138.0, 137.2, 12886,4,
128.3, 128.1, 128.0, 127.8, 127.6, 127.4, 97.15,818.2, 75.0, 74.7, 73.5, 71.2, 69.8, 68.6, 52698,
33.9, 28.3, 25.6, 24.9, 24.3, 15.7, 11.3; ESIM3753.4 (M+1); HRMS calcd for: ($gH40Nz012 + 1),
m/z (753.4109); foundn/z (753.3951).
5.1.3. 1,3,4,6-Tetra-O-benzyl - 2-(N-Boc-phenyl al anyl ami no)-2-deoxy-a-D-glucopyranoside

HOBt (80.0 mg, 0.593 mmol) and DCC (124 mg, 0.60that) were added to a solution of
Boc-L-Phe-OH (146 mg, 0.550 mmol) in anhydrous THB mL) at OC. The reaction mixture was
stirred at 6C for 30 min. Compoun@ (270 mg, 0.500 mmol) in anhydrous THF (10 mL) vedsled
and pH was adjusted to 9 witkmethylmorpholine. The reaction mixture obtainedswapt at @C for
1 h followed by at room temperature for 15 h. DQ@lthied was removed by filtration. The filtrate was
subject to evaporation under reduced pressure lendesidue was dissolved in EtOAc (50 mL). The
solution was washed successively with saturated ®@15% KHSQ and saturated NaCl, and the
organic phase was separated and dried oveS@®la Following filtration and evaporation under
reduced pressure, purification of the residue loyysdallization in petroleum ether-dichloromethane
afforded the title product, Compouth (130 mg, 0.165 mmol, 33%)o][ %, +51.4 (c 0.1, CHG);

IR (cmi*, KBr, neat): 3323, 1687, 165%INMR (500 MHz, CDC}): $7.38 ~ 7.14 (25H, m, Ar-H), 6.26



(1H, d,J= 9.3 Hz, N-H ), 4.94 (1H, dl= 3.6 Hz, H-1), 4.82 ~ 4.35 (10H, m, §H4.36 (1H, dtJ, =
3.3 Hz,J,=9.3 Hz, CH), 3.95 ~ 3.67 (4H, m, H-2, H-3, H-45} 3.04 (2H, m, H-6, H-6"), 1.38 (9H,
s, CH); ®*CNMR (125 MHz, CDCJ): $171.0, 155.3, 138.4, 138.1, 137.1, 136.6, 129.8,612128.5,
128.4, 128.3, 128.2, 128.1, 128.0, 127.8, 127.8,712127.6, 127.0, 97.3, 80.9, 80.2, 78.0, 75.10,75
73.5, 71.2, 69.8, 68.6, 55.7, 52.9, 49.2, 37.89,328.2, 25.6, 25.0; ESIMBvVz 787 (M+1); HRMS
calcd for: (GsHaoN3O12 + 1), m/z (787.3953); foundy/z (787.3898).
5.1.4. 1,3,4,6-Tetra-O-benzyl-2-(N-Boc-valinylamino)-2-deoxy-a-D-glucopyranoside

HOBt (80.0 mg, 0.593 mmol) and DCC (124 mg, 0.60that) were added to a solution of
Boc-L-Val-OH (119 mg, 0.550 mmol) in anhydrous TF® mL) at 6C. The mixture was stirred at
0°C for 30 min. Compoun® (270 mg, 0.500 mmol) in anhydrous THF (10 mL) wlen added and
pH was adjusted to 9 with-methylmorpholine. The reaction mixture obtainedswapt at @C for 1 h
followed by at room temperature for 15 h. DCU fodmeas removed by filtration. The filtrate was
subject to evaporation under reduced pressure lendesidue was dissolved in EtOAc (50 mL). The
solution was washed successively with saturated ®@H5% KHSQ and saturated NaCl, and the
organic phase was separated and dried oveS®la Following filtration and evaporation under
reduced pressure, purification of the residue lwyystallization in petroleum ether-dichloromethane
afforded the title product, Compou@d (177 mg, 0.240 mmol, 48%)][*°, +14.6 (c 0.1, CHG); IR
(cm, KBr, neat): 3323, 2929, 16834NMR (300 MHz, CDC)): & 7.39 ~ 7.27 (18H, m, Ar-H), 7.15 ~
7.12 (2H, m, Ar-H), 6.10 (1H, dl= 9.3 Hz, N-H), 4.94 (1H, d]= 3.6 Hz, H-1), 4.82 ~ 4.50 (8H, m,
CH,), 4.35 (1H, dtJ, = 3.3 Hz,J, = 9.6 Hz, CH), 3.92 ~ 3.66 (6H, m, CH), 1.45 (9HC$t%,), 0.89 (3H,
d,J = 6.9 Hz, CH), 0.76 (3H, dJ = 6.6 Hz, CH); **CNMR (75 MHz, CDC}): §171.5, 155.7, 138.3,

138.1, 138.0, 137.1, 128.6, 128.4, 128.3, 128.8,0,227.8, 127.6, 127.5, 97.2, 80.5, 78.3, 7754),7

10



74.8, 73.5, 71.2, 69.8, 68.6, 60.2, 52.9, 49.39,330.6, 28.3, 25.6, 24.9, 19.4, 17.1; ESIM& 739
(M+1); HRMS calcd for: (GsH4oN3O12 + 1), m/z (739.3953); foundy/z (739.3868).
5.1.5. 1,3,4,6-Tetra-O-benzyl - 2-(N-Boc-al anyl amino)-2-deoxy-a-D-glucopyranoside

HOBt (80.0 mg, 0.593 mmol) and DCC (124 mg, 0.60&hat) were added to a solution of
Boc-L-Ala-OH (105 mg, 0.550 mmol) in anhydrous TKED mL) at 0C. The reaction mixture was
stirred at 6C for 30 min. Compoun@ (270 mg, 0.500 mmol) in anhydrous THF (10 mL) vedsled
and pH was adjusted to 9 withmethylmorpholine. The reaction mixture obtainedswapt at @C for
1 h followed by at room temperature for 15 h. DQ@lthied was removed by filtration. The filtrate was
subject to evaporation under reduced pressure lendesidue was dissolved in EtOAc (50 mL). The
mixture was washed successively with saturated NaH6% KHSQ and saturated NaCl, and the
organic phase was separated and dried oveS®ja Following filtration and evaporation under
reduced pressure, purification of the residue lwyystallization in petroleum ether-dichloromethane
afforded the title product, Compousd (203 mg, 0.286 mmol, 57%)a][?°, +54.4 (c 0.1, CHG);
IR (cm*, KBr, neat): 3331, 3316, 2929, 1687, 1658NMR (300 MHz, CDCY): §7.42 ~ 7.26 (18H, m,
Ar-H), 7.18 ~ 7.15 (2H, m, Ar-H), 6.17 (1H, d= 9.3 Hz, N-H), 4.94 (1H, d] = 3.6 Hz, H-1), 4.82 ~
4.50 (8H, m, CH), 4.35 (1H, dtJ; = 3.6 Hz,J, = 9.6 Hz, CH), 4.06 (1H, t] = 7.2 Hz, H-2), 3.90 ~
3.66 (5H, m, CH), 1.44 (9H, s, GH 1.27 (3H, dJ = 7.2 Hz, CH); *CNMR (75 MHz, CDC)): &
172.2, 155.3, 138.4, 138.1, 138.0, 137.2, 128.8,412128.3, 128.1, 128.0, 127.8, 127.7, 127.6,,97.2
81.0, 80.0, 78.2, 77.2, 75.1, 75.0, 73.5, 71.38,688.6, 52.9, 50.4, 49.2, 33.9, 30.6, 28.3, 2849,
18.4; ESIMSm/z 711 (M+1); HRMS calcd for: (§&H4 N3O, + 1), m/z (711.3640); foundnvz
(711.3533).

5.1.6. 1,3,4,6-Tetra-O-benzyl-2-(N-Boc-tryptophanyl amino)- 2-deoxy-a-D-glucopyranoside

11



HOBt (80.0 mg, 0.593 mmol) and DCC (124 mg, 0.60that) were added to a solution of
Boc-L-Trp-OH (167 mg, 0.550 mmol) in anhydrous TP mL) at 0C. The reaction mixture was
stirred at 0C for 30 min. Compoun@® (270 mg, 0.500 mmol) in anhydrous THF (10 mL) wiaesn
added and pH was adjusted to 9 wittmethylmorpholine. The reaction mixture obtainedswapt at
0°C for 1 h followed by at room temperature for 1500CU formed was removed by filtration. The
filtrate was subject to evaporation under reducesgure and the residue was dissolved in EtOAc (50
mL). The mixture obtained was washed successivély saturated NaHC$) 5% KHSQ and saturated
NaCl, and the organic phase was separated andaragd\NaS0,. Following filtration and evaporation
under reduced pressure, purification of the residbg recrystallization in petroleum
ether-dichloromethane afforded the title produatound9e (295 mg, 0.358 mmol, 72%)a][ *°»
+19.7 (¢ 0.1, CHG); IR (cm*, KBr, neat): 3321, 1687, 16584NMR (300 MHz, CDC}):  7.65 (1H,
d,J = 7.5 Hz, Ar-H), 7.37 ~ 6.95 (24H, m, Ar-H), 6.20H, d,J = 9.3 Hz, N-H), 5.00 (1H, m, N-H),
4.75 ~ 4.41 (9H, m, CHH-1), 4.32 (1H, dtJ; = 3.6 Hz,J, = 9.6 Hz, CH), 4.09 (1H, d] = 11.4 Hz,
CH,), 3.81 ~ 3.62 (5H, m, CH, G 3.36 (1H, ddJ); = 4.8 Hz,J, = 14.4 Hz, H-6), 3.14 (1H, dd, =
6.9 Hz,J, = 14.7 Hz, H-6"), 1.38 (9H, s, G\ BCNMR (75 MHz, CDC}) 6 171.6, 155.3, 138.6, 138.1,
137.2, 136.2, 128.4, 128.3, 128.0, 127.9, 127.8,71227.6, 127.5, 123.1, 122.4, 119.8, 119.0,2111.
110.5, 97.4, 80.8, 80.1, 77.9, 77.2, 75.0, 74.65,78L.1, 69.8, 68.6, 52.9, 33.8, 28.2; ESIMR 826
(M+1); HRMS calcd for: (GsH4oN3O12 + 1), m/z (826.4062); foundy/z (826.3886).

5.1.7. 1,3,4,6-Tetra-O-benzyl -2-(N-Boc-| eucylami no)-2-deoxy-a-D-glucopyr anoside

HOBt (80.0 mg, 0.593 mmol) and DCC (124 mg, 0.60&hat) were added to a solution of

Boc-L-Leu-OH (127 mg, 0.550 mmol) in anhydrous THP mL) at OC. The mixture was stirred at

0°C for 30 min. Compoun® (270 mg, 0.500 mmol) in anhydrous THF (10 mL) walsled and pH
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was adjusted to 9 witN-methylmorpholine. The reaction mixture obtainedsvkept at @C for 1 h
followed at room temperature for 15 h. DCU formeakwemoved by filtration. The filtrate was subject
to evaporation under reduced pressure and theuresvds dissolved in EtOAc (50 mL). The mixture
obtained was washed successively with saturatedO@H5% KHSQ and saturated NaCl, and the
organic phase was separated and dried oveS@®la Following filtration and evaporation under
reduced pressure, purification of the residue lwyystallization in petroleum ether-dichloromethane
afforded the title product, Compou®él (244 mg, 0.324 mmol, 65%)] %, +30.3 (c 0.1, CHG); IR
(cm?, KBr, neat): 3331, 3319, 2933, 1687, 1684NMR (300 MHz, CDC}): §7.40 ~ 7.26 (18H, m,
Ar-H), 7.16 ~ 7.13 (2H, m, Ar-H), 6.27 (1H, d= 9.3 Hz, N-H), 4.94 (1H, d] = 3.6 Hz, H-1), 4.82 ~
4.50 (8H, m, Ch)), 4.37 (1H, dtJ; = 3.6 Hz,J, = 9.6 Hz, CH), 4.06 (1H, m, H-5), 3.88 (1H, m, H-3)
3.87 ~ 3.74 (3H, m, H-2, H-4, H-6), 3.68 (1H, dd= 1.5 Hz,J, = 10.5 Hz, H-6"), 1.60 (2H, m, Ci
1.44 (9H, s, Ch), 1.38 (1H, m, CH), 0.86 (6H, d,= 6.0 Hz, CH); **CNMR (75 MHz, CDC}) &
172.3, 155.5, 138.4, 138.1, 137.2, 128.6, 128.8,3,2128.1, 128.0, 127.8, 127.7, 127.4, 97.3, 80.9,
78.1, 77.5, 75.0, 74.9, 73.5, 71.2, 69.8, 68.6Q,521.1, 33.9, 28.3, 25.6, 24.9, 24.7, 22.9, 2BVYMS
m/z 753 (M+1); HRMS calcd for: (&H40N301, + 1),m/z (753.4109); foundyvz (753.3983)
5.1.8. 1,3,4,6-Tetra-O-acetyl-2-(N-Boc-i sol euci nylamino)-2-deoxy-a- D-gl ucopyranoside

HOBt (270 mg, 2.00 mmol) and DCC (412 mg, 2.00 mmekre added to a solution of
Boc-L-lle-OH (462 mg, 2.00 mmol) in anhydrous THE(mL) at 6C. The mixture was stirred at©
for 30 min before Compoun@i2 (890 mg, 2.00 mmol) in anhydrous THF (10 mL) wasled. The
pH of the mixture was adjusted to 9 withmethylmorpholine and the mixture obtained was kapt
0°C for 1 h followed by at room temperature for 1500CU formed was removed by filtration. The

filtrate was subject to evaporation under reducesggure and the residue was dissolved in EtOAc (50
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mL). The mixture obtained was washed successivély saturated NaHC$ 5% KHSQ and saturated
NaCl, and the organic phase was separated andar&gd\NaS0O,. Following filtration and evaporation
under reduced pressure, purification of the restupeecrystallization in petroleum ether-ethyl atet
provided the title product, Compour@a (624 mg, 1.11 mmol, 56%)a] >y +50.9 (c 0.1, CHG);
IR (cm™, KBr, neat): 3373, 2945, 1766, 166HNMR (300 MHz, CDCJ): § 6.28 (1H, dJ= 9.0 Hz,
N-H), 6.15 (1H, dJ= 3.6 Hz, H-1), 5.30 (1H, t]= 9.6 Hz, H-3), 5.19 (1H, t]= 9.6 Hz, H-4), 4.77
(1H, d,J= 6.9 Hz, N-H), 4.44 (1H, td); = 9.6 Hz, H-2), 4.28(1H, ddl,= 12.6 Hz,J,= 4.4 Hz, H-6),
4.08-3.91 (3H, m, H-6', H-5, CH), 2.22 (3H, s, §H2.09 (3H, s, CH), 2.04 (3H, s, Ch), 2.02 (3H, s,
CH,), 1.59 (2H, m, CH, Ch}, 1.37 (1H, m, Ch), 0.91 (6H, d, Ch); *CNMR(75MHz, CDC}) & 172.6,
171.2, 170.7, 169.2, 168.6, 155.6, 90.3, 80.3,,/0F, 67.6, 61.6, 53.3, 50.9, 40.7, 28.3, 242862
22.2, 20.9, 20.7, 20.6, 20.6; ESIMS8z 583(M+Na), 645 (M); HRMS calcd for: ¢gH4oN30:, + 1),
m/z (561.2654); foundy/z (561.2766).
5.1.9. 1,3,4,6-Tetra-O-acetyl-2-(N-Boc-phenyl al anylamino)-2-deoxy-a- D-glucopyranoside

HOBt (148 mg, 1.10 mmol) and DCC (227 mg, 1.10 mmokre added to a solution of
Boc-L-Phe-OH (291 mg, 1.10 mmol) in anhydrous THB nL) at OC. The mixture was stirred at
0°C for 30 min before Compount® (445 mg, 1.00 mmol) in anhydrous THF (10 mL) weded. The
pH of the mixture was adjusted to 9 withmethylmorpholine and the mixture obtained was kapt
0°C for 1 h followed by at room temperature for 1500CU formed was removed by filtration. The
filtrate was subject to evaporation under reduaeggure and the residue was dissolved in EtOAc (50
mL). The mixture obtained was washed successivély saturated NaHC£) 5% KHSQ and saturated
NaCl, and the organic phase was collected and drned NaSO,. Following filtration and evaporation

under reduced pressure, purification of the reslupeecrystallization in petroleum ether-ethyl atet
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provided the title product, Compouni@b (186 mg, 0.313 mmol, 31%)][*, +66.8 (c 0.1, CHG);
IR (cm*, KBr, neat): 3354, 1743, 1676, 1028{NMR (500 MHz, CDC}): § 7.32-7.23 (3H, m, Ar-H),
7.16 (2H, dJ= 7.3 Hz, Ar-H), 6.30 (1H, dJ= 8.3 Hz, N-H), 6.15 (1H, d]= 3.6 Hz, H-1), 5.20 (2H,
m, H-3, H-4), 4.79 (1H, dJ= 5.3 Hz, N-H), 4.41 (1H, m, CH), 4.28(2H, m, CH6){ 4.07 (1H, dd};
= 12.4 Hz,J,= 1.7 Hz, H-6"), 3.98 (1H, dJ= 9.0 Hz, H-5), 3.05 (2H, dl= 6.6 Hz, CH), 2.14 (3H, s,
CHs), 2.10 (3H, s, Ch), 2.04 (3H, s, CH), 1.91 (3H, s, Ch), 1.42 (9H, s, Ck); *CNMR(125MHz,
CDCl) 6 171.6, 171.3, 170.6, 169.1, 168.5, 155.4, 13629,2, 128.8, 127.0, 90.3, 80.5, 70.1, 69.6,
67.7, 61.6, 55.7, 51.2, 37.5, 28.3, 20.9, 20.76,200.5; ESIMSm/z 594 (M); HRMS calcd for:
(CagH3aN,O1, + 1), MYz (595.2498); foundyvz (595.2588).
5.1.10 .1,3,4,6- Tetra-O-acetyl-2-(N-Boc-valinylamino)-2-deoxy-a-D-gl ucopyranoside

HOBLt (1.48 g, 11.0 mmol) and DCC (2.27 g, 11.0 mmatre added to a solution of Boc-L-Val-OH
(2.33 g, 10.0 mmol) in anhydrous THF (20 mL) & 0The mixture was stirred af@© for 30 min
before Compound?2 (4.45 g, 10.0 mmol) in anhydrous THF (20 mL) walkled. The pH of the
mixture was adjusted to 9 witlkmethylmorpholine and the mixture was kept & Gor 1 h followed
by at room temperature for 15 h. DCU formed wasaesd by filtration. The filtrate was subject to
evaporation under reduced pressure and the residsedissolved in EtOAc (50 mL). The mixture
obtained was washed successively with saturatedO®H5% KHSQ and saturated NaCl, and the
organic phase was collected and dried ovesSi®g Following filtration and evaporation under reddce
pressure, purification of the residue by recrysation in petroleum ether-ethyl acetate provideel t
title product, Compound3c (1.80 g, 3.30 mmol, 33%)a] *°, +45.8 (c 0.1, CHG); IR (cm*, KBr,
neat): 3358, 1747, 169NMR (500 MHz, CDC)): 6 6.18 (1H, dJ= 7.9 Hz, N-H), 6.17 (1H, dl=

4.1 Hz, H-1), 5.31 (1H, t]= 9.9 Hz, H-3), 5.20 (1H, f]= 9.9 Hz, H-4), 4.93 (1H, di= 7.8 Hz, N-H),
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4.45 (1H, m, H-2), 4.28 (1H, dd,= 12.4 Hz,J,= 4.1 Hz, H-6), 4.08 (1H, dd;= 12.4 Hz,J,= 2.05 Hz,
H-6"), 4.02 (1H, m, H-5), 3.71 (1H, 3= 7.4 Hz, CH), 2.21 (3H, s, G} 2.09 (3H, s, CH), 2.05 (3H, s,
CHg), 2.04 (1H, m, CH), 2.03 (3H, s, GK11.43 (9H, s, Ck), 0.90 (3H, dJ= 6.8 Hz, CH), 0.88 (3H,
d,J= 6.8 Hz, CH); 13CNMR(125MHZ, CDC)) 6 172.0, 171.3, 170.7, 169.2, 168.6, 155.9, 90.2,80
70.2, 69.6, 67.7, 61.6, 60.5, 51.0, 33.7, 30.28,2020.7, 20.6, 20.5; ESIM&Vz 547 (M+1),
569(M+Na); HRMS calcd for: (6H3zsN2012 + 1), Mz (547.2498); foundnz (547.2616).
5.1.11. 1,3,4,6-Tetra-O-acetyl-2-(N-Boc-al anyl amino)- 2-deoxy-a-D-glucopyranoside

HOBLt (1.35 g, 11.0 mmol) and DCC (2.06 g, 11.0 mmaére added to a solution of Boc-L-Ala-OH
(2.89 g, 10.0 mmol) in anhydrous THF (20 mL) & 0The mixture was stirred af@ for 30 min
before Compound2 (4.01 g, 9.01 mmol) in anhydrous THF (20 mL) walsled. The pH of the
mixture was adjusted to 9 witN-methylmorpholine and the mixture was then kep0°& for 1 h
followed by at room temperature for 15 h. DCU fodmeas removed by filtration. The filtrate was
subject to evaporation under reduced pressure lendesidue was dissolved in EtOAc (50 mL). The
mixture obtained was washed successively with asdrNaHC@Q, 5% KHSQ and saturated NacCl,
and the organic phase was collected and dried d&g30,. Following filtration and evaporation under
reduced pressure, purification of the residue bgrysdallization in petroleum ether-ethyl acetate
provided the title product, Compou@d (2.12 g, 4.09 mmol, 45%)a] *°5 +61.9 (c 0.1, CHG); IR
(cm, KBr, neat): 3365, 1751, 16784NMR (500 MHz, CDC)): & 6.28 (1H, dJ=6.9 Hz, N-H), 6.16
(1H,d,J= 3.6 Hz, H-1), 5.29 (1H, f]= 9.6 Hz, H-3), 5.20 (1H, f]= 9.7 Hz, H-4), 4.91 (1H, d=6.5
Hz, N-H) , 4.45(1H, tdJ; = 9.9 Hz,J,= 3.7 Hz, H-2), 4.27 (1H, dd; = 12.5 Hz J,= 4.2 Hz, H-6), 4.07
(1H, dd,J; = 12.5 Hz,J,= 2.3 Hz, H-6’), 4.02 (2H,miH-5, CH), 2.21 (3H, s, C}), 2.09 (3H, s, Ch),

2.05 (3H, s, Ch), 2.04 (3H, s, Ck), 1.44 (9H, s, Ch); **CNMR(125MHz, CDC}) 5 172.8, 171.3,
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170.7, 169.1, 168.6, 155.4, 90.4, 80.3, 70.5, 687/, 61.6, 51.0, 50.2, 28.3, 20.9, 20.7, 20.65,20
18.1; ESIMSm/z 541(M+Na); HRMS calcd for: (£H3NO01, + 1), m/z (519.2185); foundm/z
(519.2313)
5.1.12. 1,3,4,6- Tetra-O-acetyl-2- (N-Boc-tryptophanyl amino)- 2-deoxy-a-D-glucopyranoside

HOBt (351 mg, 2.60 mmol) and DCC (536 mg, 2.60 mmokre added to a solution of
Boc-L-Trp-OH (790 mg, 2.60 mmol) in anhydrous THI® (mL) at 0C. The mixture was stirred at@
for 30 min before Compount® (1.16 g, 2.60 mmol) in anhydrous THF (20 mL) wedded. The pH of
the mixture was adjusted to 9 withmethylmorpholine and the reaction mixture was k&p#C for 1
h followed by at room temperature for 15 h. DCUnfied was removed by filtration. The filtrate was
subject to evaporation under reduced pressure lendesidue was dissolved in EtOAc (50 mL). The
mixture obtained was washed successively with atgdrNaHCQ@, 5% KHSQ and saturated NacCl,
and the organic phase was collected and driedd&80,. Following filtration and evaporation under
reduced pressure, purification of the residue bgrysdallization in petroleum ether-ethyl acetate
provided the title product, Compour@e (891 mg, 1.41 mmol, 54%)o] *°> +65.5 (¢ 0.1, CHG);
IR (cm*, KBr, neat): 3408, 1751, 1680, 738{NMR (300 MHz, CDC)): 5 8.27 (1H, brs, N-H), 7.63
(1H, d, Ar-H), 7.37 (1H, dJ= 7.8 Hz, Ar-H), 7.22 (1H, t, = 6.6 Hz, Ar-H), 7.16H, t, = 6.9 Hz, Ar-H),
6.98 (1H, dJ=2.1 Hz, Ar-H), 6.25 (1H, d)= 8.4 Hz, N-H), 6.01 (1H, dl= 3.0 Hz, H-1), 5.17 (2H, m,
H-3, H-4), 4.97 (1H, d)= 5.1 Hz, N-H), 4.45 (2H, m, H-2, CH), 4.25(1H, d¢= 12.6 Hz,J,= 3.9 Hz,
H-6), 4.05 (1H, ddJ; = 12.6 Hz,J,= 2.1 Hz, H-6"), 3.94 (1H, m, H-5), 3.32 (1H, did= 14.7 Hz,J,=
5.4 Hz, CH), 3.17 (1H, dd)), = 14.7 Hz,J,= 6.3 Hz, CH), 2.09 (3H, s, Ch), 2.02 (3H, s, Ch), 1.98
(3H, s, CH), 1.90 (3H, s, Ck), 1.43 (9H, s, Ck); *CNMR(75MHz, CDC}) § 172.2, 171.4, 170.7,

169.2, 168.9, 155.5, 136.1, 127.4, 123.4, 122.8,012118.4, 111.3, 109.9, 90.3, 80.4, 70.0, 69/65,6

17



61.5, 55.4, 51.1, 28.3, 27.5, 20.9, 20.7, 20.65,2P0.4; ESIMSm/z 656(M+Na); HRMS calcd for:
(C3oH39N301, + 1), Mz (634.2607); foundyz (634.2608).
5.1.13. 1,3,4,6-Tetra-O-acetyl-2-(N-Boc-l eucyl amino)-2- deoxy-a-D-glucopyranoside

HOBt (2.23g, 16.5 mmol) and DCC (3.40 mg, 16.5 mmalkre added to a solution of
Boc-L-Leu-OH (3.81 g, 16.5 mmol) in anhydrous THI® (mL) at 0C. The mixture was stirred at®
for 30 min. Compound?2 (6.67 g, 15.0 mmol) in anhydrous THF (20 mL) wasnt added and pH was
adjusted to 9 witiN-methylmorpholine. The mixture obtained was kepd°&t for 1 h followed by at
room temperature for 15 h. DCU formed was removegdfiliration. The filtrate was subject to
evaporation under reduced pressure and the residsedissolved in EtOAc (50 mL). The mixture
obtained was washed successively with saturatedO@H5% KHSQ and saturated NacCl, and the
organic phase was separated and dried oveS®ja Following filtration and evaporation under
reduced pressure, purification of the residue bgrysdallization in petroleum ether-ethyl acetate
provided the title product, Compout8f (3.24 g, 5.79 mmol, 39%)a] ®°, +49.5 (c 0.1, CHG); IR
(cm®, KBr, neat): 3365, 2972, 1751, 1676JNMR (300 MHz, CDCJ): 6 6.29 (1H, d,J= 9.0 Hz,
N-H), 6.15 (1H, dJ= 3.6 Hz, H-1), 5.23 (1H, t]= 9.6 Hz, H-3), 5.19 (1H, t]= 9.9 Hz, H-4), 4.78
(1H, d,J= 7.1 Hz, N-H), 4.43 (1H, tdl, = 9.9 Hz,J,= 3.6 Hz, H-2), 4.28(1H, ddj; = 12.3 Hz J,= 3.6
Hz, H-6), 4.08-3.91 (3H, m, H-6', H-5, CH), 2.22H3s, CH), 2.09 (3H, s, Ck), 2.04 (3H, s, Ch),
2.03 (3H, s, CH), 1.60 (2H, m, Ch), 1.42 (9H, s, CH), 1.38 (1H, m, CH), 0.91 (6H, d= 6.3 Hz,
CHg); l3’CNMR(75MH2, CDC}) 6 172.6,171.2,170.7, 169.2, 168.7, 155.6, 90.3,8M.3, 69.6, 67.6,
61.6, 53.3, 50.9, 40.7, 28.3, 24.8, 22.6, 22.29,200.7, 20.6, 20.5; ESIMB8Vz 583(M+Na); HRMS
calcd for: (GsHaoN,01; + 1), m/z (561.2654); foundyvz (561.2763).

5.1.14. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl) isoleucinyl)amino-1,3,4,6-tetra-O-benzyl-2-
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deoxy-a-D-glucopyranoside

The solution of Compounéa (104 mg, 0.138 mmol) in HCI in EtOAc (4 mL, 4 nmigliwas stirred
at CC for 2 h before solvent was removed by evaporafitre residue was dissolved in MeOH (5 mL),
to which 76.0 mg of molecular sieve and 40.0 m@%8. mmol) of Compound were added. The
reaction mixture was stirred at room temperaturelfs min. NaBHCN (18.0 mg, 0.286 mmol) was
added and the reaction mixture obtained was kepbah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéa evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was separated and dried ovgsyaFollowing filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:1 petroleum ether-ethyl acetate)
provided the title product, Compounda (50.0 mg, 0.0630 mmol, 46%][*>, +47.1 (c 0.1, CHG);
IR (cm', KBr, neat): 3302, 1635, 741, 6944NMR (300 MHz, CDC}): & 7.60 (1H, dJ= 9.6 Hz,
N-H), 7.38-7.13 (20H, m, Ar-H), 4.93 (1H, d= 3.6 Hz, H-1), 4.86-4.42 (8H, m, GH4.39 (2H, m,
H-2, CH), 3.92 (1H, m, H-5), 3.81 (4H, m, @H3.53 (2H, m, H-3, H-6), 3.29 (2H, m, H-4, H-62.93
(1H, d,J= 3.6 Hz, CH), 2.54 (2H, t]= 6.3 Hz, CH), 1.70 (4H, m, N-H, CH, C}}, 1.39 (2H, m, Ch),
1.16 (1H, m, Ch)), 1.14 (3H, s, Ch), 0.93 (3H, d,J= 6.9 Hz, CH), 0.85 (3H, tJ= 7.5 Hz, CH), 0.67
(3H, s, CH); *®*CNMR(75MHz, CDC})  173.6, 138.6, 138.2, 138.1, 137.2, 128.5, 1288,3, 128.2,
128.0, 127.9, 127.7, 127.6, 127.5, 127.2, 127.1,11(M7.4, 81.0, 78.3, 77.2, 74.9, 74.5, 73.5,,71.3
69.6, 68.7, 68.2, 52.5, 51.1, 44.9, 44.8, 38.00,330.0, 25.7, 25.0, 24.6, 23.0, 21.8; ESIM&
795(M+1); HRMS calcd for: (§He3sN2Og + 1),m/z (795.4579); foundyvz (795.4693).
5.1.15. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl ) phenyl alanyl)amino- 1,3,4,6-tetr a-O-benzyl -2-

deoxy-a-D-glucopyranoside
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The solution of Compounéb (90.0 mg, 0.114 mmol) in HCI in EtOAc (4 mL, 4 miglwas stirred
at CC for 2 h before solvent was removed by evaporafitre residue was dissolved in MeOH (5 mL),
to which 35.0 mg of molecular sieve and 18.0 mdX8.mmol) of Compound were added. The
reaction mixture was stirred at room temperaturelfs min. NaBHCN (8.00 mg, 0.127 mmol) was
added and the reaction mixture obtained was kepvah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéc evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was separated and dried ovegyaFollowing filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:1 petroleum ether-ethyl acetate)
provided the title product, Compoutdb (45.0 mg, 0.0543 mmol, 47%q][*, +28.6 (c 0.1, CHG);
IR (cm*, KBr, neat): 3309, 1635, 694:NMR (300 MHz, CDC}): § 7.64 (1H, dJ= 9.6 Hz, N-H),
7.41-7.13 (25H, m, Ar-H), 4.86 (1H, d= 3.9 Hz, H-1), 4.81-4.41 (8H, m, GH4.37 (1H, m, H-2),
4.16 (1H, tJ= 5.7 Hz, CH), 3.90 (1H, m, H-5), 3.92-3.70 (4H, @H,), 3.40 (2H, m, H-3, H-4), 3.31
(1H, dd,J;= 9.6 Hz,J,= 3.6 Hz, H-6), 3.15 (3H, m, CH, GHH-6’), 2.64 (1H, ddJ;= 13.8 Hz,J=
9.6 Hz, CH), 2.47 (2H, m, Ch), 1.56 (3H, m, N-H, Ch), 1.04 (3H, s, Ch), 0.62 (3H, s, Ch);
BCNMR(75MHz, CDC}) 6 173.7, 138.6, 138.2, 138.1, 137.7, 137.3, 12283,8, 128.5, 128.4, 128.3,
128.0, 127.9, 127.8, 127.7, 127.6, 127.3, 127.6,8,2100.7, 97.4, 81.2, 78.3, 76.9, 74.9, 74.75,73.
71.3, 69.6, 68.7, 64.1, 52.4, 43.9, 39.5, 34.49,222.9, 21.8; ESIM&Vz 829(M+1); HRMS calcd for:
(Cs1HeiN2Og + 1),z (829.4422); foundyvz (829.4573).
5.1.16. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)valinyl Jamino- 1,3,4,6-tetr a-O-benzyl -2-deoxy-a-
D-glucopyranoside

The solution of Compoungic (143 mg, 0.194 mmdlin HCI in EtOAc (4 mL, 4 mol/L) was stirred

20



at CC for 8 h before removing the solvent by evaporatibime residue was dissolved in MeOH (5 mL)
to which 58.0 mg of molecular sieve and 31.0 mdg46. mmol) of Compound were added. The
reaction mixture was stirred at room temperaturelf® min. NaBHCN (14.0 mg, 0.222 mmol) was
added and the reaction mixture obtained was kepvah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéc evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was separated and dried oveg8yaFollowing filtration and evaporation under
reduced pressure, purification of the residue byorclatography (1:1 petroleum ether-ethyl acetate)
provided the title product, Compoundc (50.0 mg, 0.0642 mmol, 33%)][*>, +51.9 (c 0.1, CHG);
IR (cm?, KBr, neat): 3302, 1635, 7484NMR (300 MHz, CDCJ): 5 7.68 (1H, dJ= 9.6 Hz, N-H),
7.40-7.26 (18H, m, Ar-H), 7.15 (2H, m, Ph), 4.9%(1d, J= 3.6 Hz, H-1), 4.87-4.46 (8H, m, GH
4.39 (2H, m, H-3, CH), 3.90 (1H, m, H-5), 3.79 (4H, CH,), 3.53 (2H, m, H-2, H-6), 3.29 (2H, m,
H-4, H-6'), 2.91 (1H, dJ= 3.6 Hz, CH), 2.55 (1H, tI= 6.3 Hz, CH), 2.16 (1H, m, CH), 1.71 (3H, m,
N-H, CH,), 1.15 (3H, s, Ch), 0.98 (3H, dJ= 6.9 Hz, CH), 0.83 (3H, dJ= 6.9 Hz, CH), 0.67 (3H, s,
CHg); 13’CNMR(75MHZ, CDC}) 6 173.6, 138.6, 138.2, 137.1, 128.6, 128.5, 12&88,3] 128.1, 128.0,
127.9,127.7,127.6, 127.3, 127.1, 127.0, 101.B,¥1.0, 78.4, 77.0, 74.9, 74.6, 73.5, 71.3, 68867,
68.6, 52.5, 44.8, 34.5, 34.0, 31.1, 30.0, 23.08,219.8, 17.3; ESIM&Vz 781(M+1); HRMS calcd for:
(C47HeiN,Og + 1), mVz (781.4422); foundyvz (781.4555).
5.1.17. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl )ethyl)al anyl Jamino-1,3,4,6-tetra- O-benzyl -2-deoxy-a-
D-glucopyranoside

The solution of Compounéld (170 mg, 0.239 mmol) in HCI in EtOAc (4 mL, 4 mgliwas stirred

at CC for 2 h before removing the solvent by evaporatibie residue was dissolved in MeOH (5 mL)
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to which 72.0 mg of molecular sieve and 38.0 m@4@. mmol) of Compound were added. The
reaction mixture was stirred at room temperaturelf® min. NaBHCN (17.0 mg, 0.270 mmol) was
added and the reaction mixture obtained was kepbah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéc evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtab#ained was washed with saturated NaCl, and
the organic phase was separated and dried oveg8yaFollowing filtration and evaporation under
reduced pressure, purification of the residue byorclatography (1:1 petroleum ether-ethyl acetate)
provided the title product, Compourdd (98.0 mg, 0.130 mmol, 54%][*°; +48.0 (c 0.1, CHG);
IR (cm?, KBr, neat): 3287, 1634, 694HNMR (300 MHz, CDCJ): 5 7.56 (1H, dJ= 9.6 Hz, N-H),
7.39-7.16 (20H, m, Ar-H), 4.92 (1H, d= 3.3 Hz, H-1), 4.88-4.53 (8H, m, GH 4.44 (1H, tJ= 4.5
Hz, CH), 4.35 (1H, tJ= 9.9 Hz, H-2), 3.95 (1H, m, H-5), 3.83 (4H, m, §HB.56 (2H, m, H-3, H-4),
3.34 (2H, m, H-6H-6"), 3.21 (1H, qJ= 6.9 Hz, CH), 2.65 (2H, m, G} 1.76 (2H, ddJ= 5.7 Hz,
CH,), 1.28 (3H, dJ= 6.9 Hz, CH), 1.16 (3H, s, Ch), 0.69 (3H, s, Ck); *CNMR(75MHz, CDC}) &
174.3, 138.6, 138.2, 137.2, 128.5, 128.4, 128.8,A12127.9, 127.8, 127.7, 127.6, 127.4, 127.3,8,00.
97.0, 81.1, 78.4, 77.1, 75.0, 74.8, 73.5, 71.34,688.7, 58.3, 52.5, 43.6, 34.3, 30.0, 23.0, 21984;
ESIMSm/z 753(M+1); HRMS calcd for: (§Hs:N,Os + 1),z (753.4109); foundm/z (753.4251).
5.1.18. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)tryptophanyl )amino-1,3,4,6-tetra-O-benzyl - 2-
deoxy-a-D-glucopyranoside

The solution 0®e (263 mg, 0.319 mmol) in HCI in EtOAc (4 mL, 4 niglvas stirred at @ for 8
h following which solvent was removed by evaponatibhe residue was dissolved in MeOH (5 mL),
to which 96.0 mg of molecular sieve and 51.0 m@Z8. mmol) of Compound were added. The

reaction mixture was stirred at room temperaturelf® min. NaBHCN (23.0 mg, 0.365 mmol) was
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added and the reaction mixture obtained was kepbah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéa evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was separated and dried ovgsyaFollowing filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:1 petroleum ether-ethyl acetate)
provided the title product, Compourde (125 mg, 0.144 mmol, 45%)a]*, +29.9 (c 0.1, CHG);
IR (cm*, KBr, neat): 3310, 1659, 743:NMR (300 MHz, CDCY): § 8.22 (1H, brs, N-H), 7.70 (2H, m,
Ar-H), 7.41-7.04 (23H, m, Ar-H), 4.85-4.52 (7H, @H,), 4.72 (1H, dJ= 3.6 Hz, H-1), 4.40 (1H, 4
= 9.9 Hz, H-2), 4.23 (1H, d]= 11.7 Hz, CH), 4.11 (1H, tJ= 4.8 Hz, CH), 3.87(1H, m, H-5), 3.76
(4H, dd,J= 10.5 Hz, CH), 3.48-3.25 (4H, m, H-3, H-6, H-6", CH), 3.01 (3hi, CHb, H-4), 2.52 (2H,
m, CHy), 1.57 (2H, m, Ch), 1.01 (3H, s, Ch), 0.58 (3H, s, Ch); *CNMR(75MHz, CDC}) § 174.3,
138.6, 138.2, 138.1, 137.3, 136.4, 128.4, 128.8,21227.9, 127.8, 127.7, 127.6, 127.3, 127.2,9,22.
122.3, 119.7, 111.7, 111.2, 100.5, 97.5, 81.2,,78638, 76.7, 74.9, 74.7, 73.5, 71.2, 69.7, 68376,6
52.4, 43.9, 34.6, 29.8, 29.1, 22.8, 21.7; ESIM3868(M+1); HRMS calcd for: (&HgN3Og + 1), m/z
(868.4531); foundz (868.4657).
5.1.19. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)leucyl)amino- 1,3,4,6-tetra-O-benzyl - 2-deoxy-a-
D-glucopyranoside

The solution of Compoun8f (98.3 mg, 0.131 mmol) in HCI in EtOAc (4 mL, 4 gl was stirred
at 0C for 2 h following which solvent was removed by pegation. The residue was dissolved in
MeOH (5 mL), to which 80 mg of molecular sieve &@ mg (0.380 mmol) of Compourdlwere
added. The reaction mixture was stirred at roomptrature for 15 min. NaBJ€N (40.0 mg, 0.634

mmol) was added and the reaction mixture obtainas kept at room temperature for 2 h. Molecular
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sieve was then removed by filtration. The filtratas subject to evaporation under reduced pressure
and the residue was dissolved in EtOAc (10 mL). Sbkition was washed with saturated NacCl, and
the organic phase was collected and dried oveS@a Following filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:1 petroleum ether-ethyl acetate)
provided the title product, Compoutdf (50.0 mg, 0.0630 mmol, 48%Mu][*>, +46.4 (c 0.1, CHG);

IR (cm*, KBr, neat): 3302, 1636, 694NMR (300 MHz, CDC}): & 7.66 (1H, dJ= 9.9 Hz, N-H),
7.38-7.13 (20H, m, Ar-H), 4.91 (1H, d= 3.6 Hz, H-1), 4.87-4.50 (8H, m, GH 4.34 (2H, m, CH,
H-3), 3.92 (1H, m, H-5), 3.82 (4H, m, GH3.54(2H, m, H-2, H-4), 3.31 (1H, dé= 11.1 Hz,J,= 5.4

Hz, H-6), 3.30 (1H, tJ= 5.7 Hz, CH), 3.06 (1H, dd;= 11.4 Hz J,= 3.6 Hz, H-6’), 2.56 (2H, t}= 6.3

Hz, CH,), 1.67 (5H, m, N-H, Ch), 1.33 (1H, m, CH), 1.15 (3H, s, GH0.95 (3H, dJ= 7.2 Hz, CH),
0.93 (3H, dJ= 6.9 Hz, CH), 0.68 (3H, s, Ck); **CNMR(75MHz, CDC}) § 175.1, 138.6, 138.2, 137.3,
128.5,128.4, 128.3, 128.2, 128.0, 127.9, 127.8,71227.6, 127.3, 127.0, 101.2, 97.0, 81.0, 782,
77.1,74.9, 745, 73.5, 71.2, 69.4, 68.7, 61.84,524.1, 42.8, 34.6, 30.0, 25.1, 23.5, 22.9, 22186;
ESIMSn/z 795(M+1); HRMS calcd for: (§gHgsN2Og + 1), m/z (795.4579); foundy/z (795.4705).

5.1.20. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)isol eucinyl yamino-1,3,4,6-tetra-O-acetyl - 2-
deoxy-a-D-glucopyranoside

The solution of Compounil3a (383 mg, 0.684 mmol) in HCI in EtOAc (10 mL, 4 miglwas stirred

at CC for 2 h before solvent was removed by evaporafidre residue was dissolved in MeOH (10
mL), to which 206 mg of molecular sieve and 108 {@%84 mmol) of Compound were added. The
reaction mixture was stirred at room temperaturelfs min. NaBHCN (43.0 mg, 0.684 mmol) was
added and the reaction mixture obtained was kepb@n temperature for 1.5 h, following which

molecular sieve was removed by filtration. Therdile was subject to evaporation under reduced
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pressure and the residue was dissolved in EtOAcn{lLD) The mixture obtained was washed with
saturated NaCl, and the organic phase was collestdddried over N&O,. Following filtration and
evaporation under reduced pressure, purificatiothef residue by chromatography (1:2 petroleum
ether-ethyl acetate) provided the title productmPound15a (290 mg, 0.482 mmol, 70%)a] *°»
+47.0 (c 0.1, CHG); IR (cm?, KBr, neat): 2962, 1743, 12284NMR (300 MHz, CDCJ): § 7.55 (1H,
d,J= 8.7 Hz, N-H), 6.19 (1H, d]= 3.6 Hz, H-1), 5.34 (1H, t]= 9.1 Hz, H-3), 5.18 (1H, f]= 9.9 Hz,
H-4), 4.51 (1H, tJ= 3.5 Hz, CH), 4.40 (1H, m, H-2), 4.26 (1H, d¢k 12.3 Hz,J,= 3.6 Hz, H-6), 4.06
(1H, dd,J;= 12.3 Hz,J,= 2.1 Hz, H-6"), 3.99 (1H, m, H-5), 3.59 (2H, & 10.8 Hz, CH), 3.41 (2H, d,
J=10.8 Hz, CH), 2.89 (1H, dJ= 4.2 Hz, CH), 2.59 (1H, m, G} 2.47 (1H, m, CH), 2.15 (3H, s,
CHs), 2.08 (3H, s, Ch), 2.04 (3H, s, Ch), 2.01 (3H, s, ChH), 1.81 (2H, m, Ch), 1.72 (1H, m, CH),
1.30 (1H, m, CH), 1.17 (3H, s, CH), 1.09 (1H, m, CH CH), 0.87 (3H, dJ= 6.9 Hz, CH), 0.82 (3H,
d,J= 7.2 Hz, CH), 0.72 (3H, s, Ck); *CNMR(125MHz, CDC}) § 174.0, 170.9, 170.7, 169.2, 168.6,
101.5, 90.2, 77.2, 77.0, 70.1, 69.6, 67.9, 67.8,680.6, 44.7, 38.1, 34.3, 30.1, 24.7, 23.0, 22087,
20.6, 20.5, 15.8, 11.7; ESIM®/z 603(M+1). HRMS calcd for: (§HseN,012 + 1), Mz (603.3123);
found,m/z (603.3218).
5.1.21. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl ) phenyl alanyl)amino- 1,3,4,6-tetr a-O-acetyl - 2-
deoxy-a-D-glucopyranoside

The solution of Compounti3b (224 mg, 0.377 mmol) in HCI in EtOA (10 mL, 4 mglias stirred
at CC for 2 h before solvent was removed by evaporafitie residue was dissolved in MeOH (8 mL),
and 120 mg of molecular sieve and 63.0 mg (0.39%Mof Compoun4 were added. The reaction
mixture was stirred at room temperature for 15 miaBH;CN (24.0 mg, 0.381 mmol) was added and

the reaction mixture obtained was kept at room trapre for 2 h, following which molecular sieve
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was removed by filtration. The filtrate was subjéstevaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was collected and dried oveS@a Following filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:2 petroleum ether-ethyl acetate)
provided the title product, Compouné&b (188 mg, 0.296 mmol, 79%)u][*s +24.0 (¢ 0.1, CHG);
IR (cm®, KBr, neat): 1751, 1226'HNMR (500 MHz, CDCJ): & 7.54 (1H, d,J= 8.1 Hz, N-H),
7.32-7.16 (5H, m, Ar-H), 6.20 (1H, d= 3.6 Hz, H-1), 5.33 (1H, f]= 10.0 Hz, H-3), 5.21 (1H, f=
10.0 Hz, H-4), 4.43 (1H, m, H-2), 4.28 (1H, dgs 12.4 Hz,J,= 4.1 Hz, H-6), 4.26 (1H, t]= 4.0 Hz,
CH), 4.09 (1H, ddJ;= 12.4 Hz,J,= 2.2 Hz, H-6"), 4.04 (1H, dt};= 10.0 Hz,J,= 2.4 Hz, H-5), 3.45
(2H, d,J= 11.1 Hz, CH), 3.28 (2H, dJ= 11.1 Hz, CH), 3.25 (1H, tJ= 11.2 Hz, CH), 3,14 (1H, dd,
J;= 13.8 Hz,J,= 3.05 Hz, CH), 2.54 (1H, m, Ch), 2.46 (2H, m, Ch), 2.18 (3H, s, Ch), 2.11 (3H, s,
CHg), 2.05 (3H, s, CH), 2.02 (3H, s, Ch), 1.69 (3H, m, N-H, CH), 1.05 (3H, s, Ck), 0.68 (3H, s,
CH,); ¥®*CNMR(125MHz, CDC}) 6 174.3, 170.8, 170.7, 169.2, 168.6, 137.3, 1298,8, 128.7, 126.9,
101.1, 90.5, 77.0, 70.2, 69.7, 67.9, 63.9, 61.6/,5038.9, 39.4, 34.1, 30.0, 22.9, 21.8, 20.9, 2P0/6,
20.5; ESIMSm/z 637(M+1); HRMS calcd for: (§H4N.O1, + 1), m/z (637.2967); foundm/z
(637.3076).
5.1.22. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)valinyl Jamino-1,3,4,6-tetra-O-acetyl - 2-deoxy-a-
D-glucopyranoside

The solution of Compouni3c (546 mg, 1.00 mmol) in HCI in EtOAc (10 mL, 4 mdglivas stirred
at CC for 2 h before solvent was remove by evaporaflére residue was dissolved in MeOH (20 mL),
to which 300 mg of molecular sieve and 158 mg (1r®0ol) of Compound were added. The reaction

mixture was stirred at room temperature for 15 miaBH;CN (63.0 mg, 1.00 mmol) was added and
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the reaction mixture obtained was kept at room tmatpire for 2 h. Molecular sieve was then removed
by filtration. The filtrate was subject to evapaoat under reduced pressure and the residue was
dissolved in EtOAc (10 mL). The mixture obtainedsweashed with saturated NaCl, and the organic
phase was separated and dried ovesSRgp Following filtration and evaporation under reddce
pressure, purification of the residue by chromapby (1:2 petroleum ether-ethyl acetate) provided
the title product, Compountbc (390 mg, 0.663 mmol, 66%)][*°, +47.7 (c 0.1, CHG); IR (cm,
KBr, neat): 3340, 1743HNMR (500 MHz, CDC)): 6 7.55 (1H, dJ= 7.4 Hz, N-H), 6.20 (1H, dl=
3.6 Hz, H-1), 5.35 (1H, t)= 10.0 Hz, H-3), 5.19 (1H, = 10.0 Hz, H-4), 4.53 (1H, 8= 4.5 Hz, CH),
4.42 (1H, m, H-2), 4.27 (1H, dd;= 12.5 Hz,J,= 4.0 Hz, H-6), 4.07 (1H, dd;= 12.5 Hz,J,= 1.9 Hz,
H-6"), 4.02 (1H, m, H-5), 3.60 (2H, d= 10.9 Hz, CH), 3.43 (2H, dJ= 10.9 Hz, CH), 2.84 (1H, s,
CH), 2.54 (2H, m, Ch), 2.16 (3H, s, CH), 2.09 (3H, s, Ch), 2.04 (3H, s, Ch), 2.02 (3H, s, CH),
1.82 (2H, m, CH), 1.73 (1H, m, CH),1.18 (3H, s, GH0.94 (3H, dJ= 7.0 Hz, CH), 0.79 (3H, d,J=
7.0 Hz, CH), 0.73 (3H, s, Ch); ®*CNMR(125MHz, CDC}) 6 174.2, 170.9, 170.7, 169.2, 168.6, 101.5,
90.4, 77.2, 77.1, 70.1, 69.7, 68.4, 67.9, 61.66504.7, 34.3, 31.2, 30.1, 29.7, 23.0, 21.8, 2P087,
20.6, 19.5, 17.3; ESIM&Vz 589(M+1); HRMS calcd for: (§H4sN2O40 + 1), Mz (589.2967); found,
m/z (589.3048).
5.1.23. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)alanyl)amino- 1,3,4,6-tetra-O-acetyl - 2-deoxy-a-
D-glucopyranoside

The solution of Compounii3d (1.04 g, 2.00 mmol) in HCI in EtOAc (20 mL, 4 modliwas stirred
at CC for 2 h before solvent was removed by evaporafidre residue was dissolved in MeOH (20
mL), to which 600 mg of molecular sieve and 316 @&0 mmol) of Compound were added. The

reaction mixture was stirred at room temperaturelf® min. NaBHCN (126 mg, 2.00 mmol) was
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added and the reaction mixture obtained was kepbah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéa evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was separated and dried ovgsyaFollowing filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:2 petroleum ether-ethyl acetate)
provided the title product, Compoun&d (556mg, 0.993 mmol, 50%)a] *, +48.9 (c 0.1, CHG);
IR (cm*, KBr, neat): 3340, 1743HNMR (300 MHz, CDC)): § 7.48 (1H, dJ= 9.0 Hz, N-H), 6.21
(1H, d,J= 3.6 Hz, H-1), 5.32 (1H, t]= 9.5 Hz, H-3), 5.18 (1H, t]= 9.9 Hz, H-4), 4.51 (1H, = 4.5
Hz, CH), 4.39 (1H, m, H-2), 4.26 (1H, ddi= 12.3 Hz,J,= 4.2 Hz, H-6), 4.07 (1H, ddl;= 12.3 Hz,
J,= 2.1 Hz, H-6"), 4.01 (1H, m, H-5), 3.59 (2H, & 10.8 Hz, CH), 3.41 (2H, dJ= 10.8 Hz, CH),
3.10 (1H, q,J= 6.9 Hz, CH), 2.67 (1H, m, G} 2.49 (1H, m, CH), 2.16 (3H, s, Chk), 2.18 (3H, s,
CHg), 2.09 (3H, s, Ch), 2.04 (3H, s, Ck), 2.02 (3H, s, ChH), 1.80 (2H, m, CH), 1.20 (3H, dJ=6.9
Hz, CHy), 1.17 (3H, s, Ch), 0.72 (3H, s, Ch); *CNMR(125MHz, CDC}) & 175.5, 170.9, 170.6,
169.2, 168.6, 101.2, 90.4, 77.2, 77.1, 70.1, 68884, 67.9, 61.6, 58.2, 50.6, 43.7, 34.4, 30.(9,221.8,
20.8, 20.7, 20.5, 19.7; ESIM®/z 561(M+1); HRMS calcd for: (§HaN,O1 + 1), Mz (561.2654);
found,m/z (561.2765).
5.1.24. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)tryptophanyl Jamino-1,3,4,6-tetra-O-acetyl - 2-
deoxy-a-D-glucopyranoside

The solution of Compouni3e (695 mg, 1.10 mmol) in HCI in EtOAc (20 mL, 4 mdglivas stirred
at CC for 2 h before solvent was removed by evaporafidre residue was dissolved in MeOH (20
mL) to which 330 mg of molecular sieve and 174 rhd @ mmol) of Compound were added. The

reaction mixture was stirred at room temperaturelf® min. NaBHCN (69.0 mg, 1.10 mmol) was
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added and the reaction mixture obtained was kepbah temperature for 2 h. Molecular sieve was
then removed by filtration. The filtrate was sulbjéa evaporation under reduced pressure and the
residue was dissolved in EtOAc (10 mL). The mixtabgained was washed with saturated NaCl, and
the organic phase was separated and dried ovgsyaFollowing filtration and evaporation under
reduced pressure, purification of the residue byomiatography (1:2 petroleum ether-ethyl acetate)
provided the title product, Compounée (376 mg, 0.557 mmol, 51%)}] %, +31.8 (c 0.1, CHG);

IR (cmi', KBr, neat): 1751, 1227HNMR (300 MHz, CDC}): & 8.23 (1H, brs, N-H), 7.61 (2H, m,
Ar-H, N-H), 7.37 (1H, dJ= 7.8 Hz, Ar-H), 7.20 (1H, tJ= 6.9 Hz, Ar-H), 7.15 (1H, t)= 7.8 Hz,
Ar-H), 7.00 (1H, dJ= 1.2 Hz, Ar-H), 6.15 (1H, d)= 3.6 Hz, H-1), 5.33 (1H, t]= 9.6 Hz, H-3), 5.21
(1H, t,J= 9.6 Hz, H-4), 4.46 (1H, td,= 9.6 Hz,J,= 3.6 Hz, H-2), 4.30 (1H, dd;= 12.8 Hz,J,= 4.2

Hz, H-6), 4.19 (1H, t)= 4.5 Hz, CH), 4.09 (1H, dd;= 12.3 Hz,J,= 2.1 Hz, H-6'), 4.03 (1H, m, H-5),
3.36 (3H, m, CH, Ch), 3.25 (1H, ddJ,= 14.7 Hz J,= 3.6 Hz, CH), 3.13 (1H, ddJ;= 15.3 Hz,J,= 8.1

Hz, CH,), 2.85 (1H, ddJ;= 14.7 Hz,J,= 5.7 Hz, CH), 2.51 (1H, m, Ch), 2.11 (3H, s, Ch), 2.09 (3H,

s, CHy), 2.04 (3H, s, Ch), 2.01 (3H, s, Ch), 1.81 (1H, m, N-H), 1.66 (2H, m, GH 1.01(3H, s, Ch),
0.63 (3H, s, CHh); 13CNMR(75MHZ, CDC}) 6 174.7, 170.8, 170.7, 169.3, 168.8, 136.3, 12728,9,
122.2, 119.7, 118.6, 111.3, 100.8, 90.5, 76.9,,7808L, 69.7, 67.9, 63.5, 61.6, 50.6, 43.9, 34969,2
28.9, 22.8, 21.7, 20.8, 20.7, 20.6; ESIMfz 676(M+1); HRMS calcd for: (§HsN3zO1, + 1), m/z
(676.3067); foundm/z (676.3186).

5.1.25. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl )ethyl)leucyl)amino-1,3,4,6-tetra-O-acetyl - 2-deoxy-a-
D-glucopyranoside

The solution of Compoun#i3f (560 mg, 1.00 mmol) in HCI in EtOAc (10 mL, 4 mglivas stirred at

0°C for 2 h before solvent was removed by evaporafidre residue was dissolved in MeOH (20 mL)
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to which 300 mg of molecular sieve and 158 mg (1r®0ol) of Compound were added. The reaction
mixture was stirred at room temperature for 15 miaBH;CN (63.0 mg, 1.00 mmol) was added and
the reaction mixture obtained was kept at room tmatpire for 2 h. Molecular sieve was then removed
by filtration. The filtrate was subject to evapaoat under reduced pressure and the residue was
dissolved in EtOAc (10 mL). The mixture obtainedswaashed with saturated NaCl, and the organic
phase was separated and dried ovesS Following filtration and evaporation under reddce
pressure, purification of the residue by chromapby (1:2 petroleum ether-ethyl acetate) provided
the title product, Compountf (262 mg, 0.436 mmol, 44%)]*°, +41.6 (c 0.1, CHG); IR (cm*,
KBr, neat): 2962, 1743HNMR (300 MHz, CDCJ): § 7.51 (1H, dJ= 7.8 Hz, N-H), 6.21 (1H, dl=

3.6 Hz, H-1), 5.32 (1H, t)= 9.9 Hz, H-3), 5.18 (1H, f]= 9.6 Hz, H-4), 4.51 (1H, t]= 4.5 Hz, CH),
4.38 (1H, m, H-2), 4.26 (1H, dd;= 12.3 Hz,J,= 3.9 Hz, H-6), 4.06 (1H, dd,= 12.3 Hz,J,= 2.1 Hz,
H-6"), 4.03 (1H, m, H-5), 3.58 (2H, d= 11.1 Hz, CH), 3.40 (2H, dJ= 10.8 Hz, CH), 3.04 (1H, m,
CH), 2.61 (1H, m, CH), 2.46 (1H, m, Ch), 2.17 (3H, s, CH), 2.08 (3H, s, Ch), 2.03 (3H, s, CH),
2.01 (3H, s, Ch), 1.64 (1H, m, CH), 1.62 (1H, m, GH 1.46 (1H, m, Ch), 1.24 (1H, m, CH), 1.16
(3H, s, CH), 0.91 (3H, d,J= 4.5 Hz, CH), 0.89 (3H, d,J= 4.8 Hz, CH), 0.72 (3H, s, CH);
BCNMR(75MHz, CDC}) 6 175.4, 170.9, 170.6, 169.2, 168.6, 101.5, 90.2,7777.0, 70.1, 69.7, 67.9,
61.6, 61.5, 50.6, 44.1, 42.8, 34.3, 30.0, 24.92,22.9, 21.7, 20.8, 20.7, 20.5; ESIM#z 603(M+1).
HRMS calcd for: (GgH4eN2012 + 1), Mz (603.3124); foundymz (603.3231).

5.1.26. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl ) ethyl)isol euci nyl yami no- 2-deoxy-D-glucopyr anoside
CH;ONa (50.0 mg, 0.926 mmol) was added to a solutioBanpoundl5a (100 mg, 0.166 mmol) in
methanol (10 mL) at®. The mixture was stirred at© for 4 h and its pH was adjusted to 7 with 4

mol/L HCI in EtOAc. The reaction mixture was sulijgo evaporation to remove solvent and
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purification of residue by chromatography (50:1,/CH-MeOH) provided the title product, Compound
16a(37.0 mg, 0.0853 mmol, 51%)][*, +28.0 (c 0.1, CHG); IR (cm®, KBr, neat): 3368, 2959,
1655;*HNMR (500 MHz, CDCJ): & 7.84 (1H, brs, N-H), 5.23 (1H, s, H-1), 4.70 (1H, H-3), 4.59
(1H, m, CH), 3.96-3.73 (3H, m, H-2, H-4, H-5), 3.@H, m, H-6, CH), 3.49(3H, m, H-6", Ch), 3.17
(1H, m, CH), 2.82 (2H, m, CH}\, 1.89 (3H, m, CH, Cb), 1.51 (1H, m, Ch), 1.24 (1H, m, CH), 1.18
(3H, s, CH), 0.95(6H, m, Ch), 0.73 (3H, s, ChH); *CNMR(125MHz, CDC}) 5 178.6, 101.3, 91.5,
76.2, 74.0, 71.2, 71.0, 67.2, 54.1, 53.4, 43.72,333.4, 30.1, 29.7, 25.2, 23.8, 23.1, 21.8; ESH5
435(M+1); HRMS calcd for: (§H3oN,Og + 1), m/z (435.2701); foundyvz (435.2771).

5.1.27. 2-(N-(2-(5,5-Dimethyl - 1,3-di oxane-2-yl ) ethyl) phenyl alanyl )ami no- 2-deoxy-D-glucopyranoside
CH;ONa (50.0 mg, 0.926 mmol) was added to a solutfo@ampoundl5b (100 mg, 0.157 mmol) in
methanol (10 mL) at‘@. The mixture was stirred at© for 4 h and its pH was adjusted to 7 with 4
mol/L HCI in EtOAc. The reaction mixture was sulijgo evaporation to remove solvent and
purification of residue by chromatography (50:1,/CH-MeOH) provided the title product, Compound
16b (34.0 mg, 0.0726 mmol, 46%)][*, -11.6 (c 0.1, CHG); IR (cm®, KBr, neat): 3314, 1678,
1543, 733;HNMR (500 MHz, CDC)): § 7.34-7.09 (5H, m, Ar-H), 5.32 (1H, s, H-1), 4.51H( m,
CH), 4.38 (1H, m, H-5), 4.28 (2H, m, H-2, H-3), 8.0LH, m, CH), 3.77(2H, m, H-4, H-6), 3.64 (1H,
m, H6’), 3.53 (2H, m, Ch), 3.37 (2H, m, ChH), 3.18 (2H, m, Ch), 3.06 (1H, m, Ch), 2.73 (1H, m,
CH,), 2.06 (2H, m, Ck), 1.07 (3H, s, Ch), 0.68 (3H, s, Ck); *CNMR(125MHz, CDC}) 5 175.1,
135.5, 129.4, 129.0, 127.2, 117.8, 98.3, 77.2,,764%, 71.0, 65.8, 63.0, 53.4,53.1, 38.0, 34.79,31
29.9, 22.9, 21.6; ESIM&Vz 469(M+1). HRMS calcd for: (§Hs/N.Og + 1), m/z (469.2544); found,
m/z (469.2553).

5.1.28. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)valinyl yamino-2-deoxy-D-glucopyranoside
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CH;ONa (50.0 mg, 0.926 mmol) was added to a solutfoBanpoundl5c (100 mg, 0.170 mmol)
in methanol (10 mL) at®@. The mixture was stirred at© for 4 h and its pH was adjusted to 7 with 4
mol/L HCI in EtOAc. The reaction mixture was sulijgo evaporation to remove solvent and
purification of residue by chromatography (50:1,/CH-MeOH) provided the title product, Compound
16¢ (30.0 mg, 0.0714 mmol, 42%)][*>> +43.0 (c 0.1, CHG); IR (cm*, KBr, neat): 3302, 2924,
1655; '"HNMR (500 MHz, CDCJ): & 7.74 (1H, brs, N-H), 5.21 (1H, s, H-1), 4.58 (18, CH),
3.94-3.79 (4H, m, H-2, H-3, H-5, CH), 3.72 (1H, d¢k 14.0 Hz,J,= 7.0 Hz, H-6), 3.61-3.44 (6H, m,
H-4, H-6, CH), 2.94(1H, brs, N-H), 2.73 (2H, m, GH 2.02 (1H, m, CH), 1.85 (2H, m, GH 1.17
(3H, s, CH), 0.96 (3H, d,J= 5.5 Hz, CH), 0.89 (3H, d,J= 6.5 Hz, CH), 0.73 (3H, s, CH);
13CNMR(lZSMHz, CDC})) 6 175.0, 1015, 91.4, 77.1, 76.9, 71.8, 71.7, 6839, 61.4, 58.3, 43.9,
34.1, 30.9, 30.1, 23.1, 21.8, 19.5, 18.1; ESIMS419(M-1), 420 (M); HRMS calcd for: (GHssN,Os
+ 1), m/z (421.2544); foundyn/z (421.2597).

5.1.29. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)al anyl )ami no- 2-deoxy-D-gl ucopyranosi de

CH;ONa (50.0 mg, 0.926 mmol) were added to a solufo@ompoundl5d (100 mg, 0.179 mmol) in
methanol (10 mL) at®. The reaction mixture was stirred 4C0for 4 h and its pH was adjusted to 7
with 4 mol/L HCI in EtOAc. The reaction mixture wasbject to evaporation to remove the solvent.
Purification of residue by chromatography (50:1,CH-MeOH) provided the title product, Compound
16d (34.0 mg, 0.0868 mmol, 49%)][*°, +0.545 (c 0.1, CHG); IR (cm?, KBr, neat): 3302, 2924,
1655;*HNMR (500 MHz, CDCY): 6 5.32 (1H, s, H-1), 5.21-4.75 (3H, m, OH), 4.60 (E:CH), 4.41
(2H, m, H-3, H-5), 4.06 (1H, m H-2), 3.74 (2H, m;&{CH), 3.61 (2H, m, C}}, 3.42 (2H, m, Ch),
2.97 (1H, m, H-6"), 2.61 (2H, m, G 2.20 (1H, brs, N-H), 2.02 (2H, m, GK1.17 (3H, s, CH), 1.13

(3H, s, CH), 0.74 (3H, s, Ch), 0.73 (3H, d,J= 7.5 Hz, CH); *CNMR(125MHz, CDC}) § 176.0, 99.6,
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98.3, 77.1, 76.9, 74.5, 71.0, 62.8, 53.4, 38.43,330.2, 23.0, 21.8, 21.7; ESIM®&z 393(M+1).
HRMS calcd for: (GH3z:N20g + 1),nVz (393.2231); foundyv/z (393.2290).

5.1.30. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)tryptophanyl )amino2-deoxy-D-glucopyr anoside
CH;ONa (50.0 mg, 0.926 mmol) were added to a soluifo@ompoundl5e (100 mg, 0.148 mmol)
in methanol (10 mL) at®C. The reaction mixture was stirred 4C0or 4 h and its pH was adjusted to

7 with 4 mol/L HCI in EtOAc. The reaction mixturea® subject to evaporation to remove the solvent

and purified by chromatography (50:1 &H,-MeOH) to provide the title product Compouiée
(31.0 mg, 0.0611 mmol, 41%)][*, -3.14 (c 0.1, CHG); IR (cm?, KBr, neat): 3279, 1654, 744;
HNMR (500 MHz, CDC)): 6 10.94 (1H, s, N-H), 7.63 (1H, d= 8.5 Hz, N-H), 7.56 (1H, d}= 8.0
Hz, Ar-H), 7.36 (1H, dJ= 8.0 Hz, Ar-H), 7.23 (1H, s, Ar-H), 7.08 (1H,J& 7.5 Hz, Ar-H), 6.99 (1H, t,
J= 7.5 Hz, Ar-H), 4.94 (1H, dJ= 3.0 Hz, H-1), 4.17 (1H, t}= 5.0 Hz, CH) 3.65 (2H, m, G#{ 3.51
(2H, m, CHy), 3.43(1H, m, H-5), 3.32 (2H, m, H-3, CH), 3.2H(1Im H-6), 3.19 (2H, m, H-2), 3.09
(3H, m, H-4, H-6', CH), 2.74 (1H, dd,J;= 14.0 Hz,J,= 9.0 Hz, CH), 2.59 (1H, m, Ck), 2.39 (1H, m,
CH,), 1.53 (2H, m, Ch), 0.94 (3H, s, Ch), 0.59 (3H, s, CH); *CNMR(125MHz, CDC}) & 174.1,
136.8, 127.8, 124.4, 121.4, 118.8, 118.7, 111.0,811100.5, 91.2, 76.3, 76.2, 72.7, 71.6, 71.52,63.
61.5, 54.3, 43.4, 34.5, 30.0, 29.5, 23.1, 21.8ME5in/z 508 (M+1); HRMS calcd for: (§sHzgNsOg +
1), m/'z (508.2653); foundyvz (508.2732).
5.1.31. 2-(N-(2-(5,5-Dimethyl-1,3-dioxane-2-yl)ethyl)leucyl)ami no-2-deoxy-D-gl ucopyranoside

CH3;ONa (50.0 mg, 0.926 mmol) was added to a solutfd@ampoundl5f (100 mg, 0.166 mmol) in
methanol (10 mL) at®. The mixture was stirred at© for 4 h and its pH was adjusted to 7 with 4
mol/L HCI in EtOAc. The reaction mixture was sulijgo evaporation to remove the solvent.

Purification of residue by chromatography (50:1,CH-MeOH) provided the title product, Compound
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16f (28.0 mg, 0.0645 mmol, 39%)][*>, -6.33 (c 0.1, CHG); IR (cm®, KBr, neat): 3321, 2959,
1643;"HNMR (500 MHz, CDCJ): § 7.24 (1H, s, N-H), 5.24 (1H, s, H-1), 4.61 (1H, @H), 4.42 (1H,
m, H-3), 3.85 (3H, m H-2, H-5, H-6), 3.63 (3H, m;&84 CH,), 3.47 (3H, m, H-4, C}}, 2.85 (2H, m,
CH,), 2.22 (1H, m, Ch), 1.90 (2H, m, CH), 1.68 (1H, m, Ch), 1.61 (1H, m, CH), 1.47 (1H, m, CH),
1.16 (3H, s, Ch), 0.91 (3H, dJ= 7.0 Hz, CH) 0.90 (3H, d,J= 7.0 Hz, CH) 0.72 (3H, s, Ch);
13CNMR(125MHZ, CDCY) 6 167.3, 101.2, 98.2, 77.2, 76.9, 74.5, 71.8, 68206, 43.1, 41.4, 35.2,
30.1, 28.1, 24.8, 23.0, 22.8, 21.8, 21.7; ESIi3 435 (M+1); HRMS calcd for: (§H3gN,Og + 1),
m/z (435.2701); foundyz (435.2767).
5.2. Pharmacology
5.2.1. Determination of anti-inflammatory activity

All animal experiments were conducted in accordamitle China’s National Guide for the Care and
Use of Laboratory Animals. The animal protocol vegproved by the Committee on Animal Care and
Usage at the Capital Medical University. Male ICRen(body weight, 18-20 g) were maintained on a
12/12 h light/dark cycle at constant temperaturg lammidity, and were provided with free access to
food and water. They were allowed to acclimatehtartnew surroundings for 1 day before experiment.
Mice were divided into twenty-one groups of tweliice administered orally by gavage with 0.5%
carboxymethyl cellulose (CMC) suspension were uaedhegative control, and mice administered
orally with Aspirin (at a dosage of 100 mg/kg) iMC were used as positive control. The compounds
tested were prepared as suspensions in 0.5% CM@ abncentration of 1 mM and were administered
orally to the animals at a dosagelofumol/kg 30 min before xylene was applied to both dhéerior
and posterior surfaces of the right ear. The laftveas considered as control. Two hours after xylen

application, all mice were decapitated and ear dipof 8.0 mm in diameter were punched out and
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weighed. The extent of ear edema was evaluatedebweight difference between the right and the left

ear biopsies of the same animal. The anti-inflanonya¢ ffect was defined by inhibition ratio (%) as:

Inhibition ratio % = (1-A/B) x 100%

A: The increase in weight caused by xylene

B: The weight of the untreated left ear section

The statistical analysis of the data was performasithg an ANOVA test in whiclp <0.05 was

considered significant.
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Table 1. Structures of glucosamine mimetic peptgjeshesized
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Table 2. Anti-inflammatory activity of glucosamemetic peptides

determined using an xylene-induced ear edaotel

Compound Edema weight  Inhibition ratio Compound Edema weight  Inhibition ratio
tested (X £ SD mg) (%) tested (X £ SD mg) (%)
CMC 7.642.8 31.8£23.9 15¢ 2.9+1.7 70.6+18.0

Aspirin 0.90.6 89.5+7.6 15d 1.9+2.1 84.2+16 %
5 3.542.2 64.3+23.0 15e 1.940.9 80.7+9.8
1la 2.382.3 81.6+17.8¢ 15f 1.621.0 86.6+8.7¢
11b 1.8+1.3 87.1+15.8¢ 16a 1.41.0 88.7+7.%¢
1lc 1.5%1.3 86.2+11.9¢ 16b 2.3x1.9 81.9+16.2¢
11d 1.2¢1.1 90.3+9.8¢ 16¢ 1.8+1.3 85.1+11.2¢
1le 2.4£1.7 80.1+141 16d 1.5¢1.3 86.8+12.2¢
11f 2.842.4 76.7419.2 16e 2.3x1.1 80.39.5
15a 254825 79.8+20.4 16f 2.242.0 81.8+15.9¢
15b 1.642.0 86.8+16.6 ¢

#Aspirin = Positive control, CMC = Vehicle, Doserafmetic peptides derivatives = Lifnol/kg,
dose of aspirin = 100 mg/kg; n = 12.

®Compared to CMC p < 0.01.

‘Compared to CMC p < 0.01, Comparedbtp <0.05

dCompared to Aspirin p > 0.05
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Table 3. Inhibition ratio (%) bg6aat different doses

Compound tested Dose (umol/kg) Edema weight (X £ SD mg) Inhibition ratio (%)

CcMC 7.642.8 31.8+23.9
16a 10 1.41.0 88.7+77
16a 1 3.942.2 70.8+15%
16a 0.1 7.744.8 44.3+28.4

#CMC = Vehicle, n = 12.
®Compared to CMC p < 0.01, Compared tpnol/kg p < 0.01.
‘Compared to CMC p < 0.01, Compared todriol/kg p < 0.05.
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Scheme captions

Scheme 1Synthesis of 3-(5,5-dimethyl-1,3-dioxane-2-yl)-pamal (Compound).

Reagents and conditions: (i) 6N HCI; (ii) DDQ, €N and HO.
Scheme 2Synthesis of glucosamine mimetic peptides, Comgsaiha-f.

&For Compoundlla R, = CH(CH;)CH,CHs;; For CompoundLlb: R, = CH,C¢Hs, For Compound

T%}CHZ

11c R, = CH(CH),; For Compoundlld: R, = CHs; For Compoundlle R, = , 11 Ry, =
CH,CH(CH;),. Reagents and conditions: (i) (Bg0) (ii)) BnBr, NaH; (iii) CRCOOH; (iv) Boc-AA,
HOBt, DCC, NMM; (v) 4N HCI/EtOAc; (vi) NaCNBl MeOH.
Scheme 3Synthesis of glucosamine mimetic peptides, Comgsifia-f.

Reagents and conditions: (i) (A® and HSQ,; (i) Boc-AA, HOBt, DCC, NMM; (iii) 4N

HCI/EtOAc; (iv) NaCNBH, MeOH; (v) CHONa, CHOH.
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ACCEPTED MANUSCRIPT
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Highlights

e Severanove glucosamine mimetic peptides containing 1,3 dioxane were designed and

synthesized.

e Most of compounds exhibited a significant inhibition against xylene-induced inflammation in

mice.

e Some compounds show similar the anti-inflammatory effect in comparison to positive control

aspirin.
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FigureS1 *H NMR spectrum of compound 13a in CDCl3 recorded at 25 [
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eane o e 2ri-112
¥ =3 o EXPNO 1
T = PROCNO 1
LR R R ~ Date_ 20101111
| Time 15.32
N Inscaon s
PROBHD 5 mm PABBO BB-
PULPROG 2g30
™ 32768
SOLVENT cocl3
NS a
DS 0
SWH. 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.5860212 sec
RG 161
oW 48.400 usec
DE 8.00 usec
TE 295.8 K
D1 1.00000000 sec
Ry CHZCy 0 '
— L B ———
NUCl 1H
Pl 9.58 usec
PL1 =1,
SFOL 500.1330885 MHz
sI 32768
SF 500.1300000 MHz
WDW EM
SSB 0
1B 0.30 Hz
=
BC 1.00

80 75 70 65 60 55 50 45 40 35 30 15 1.0 ppm
|y K TN TN | N
o3 155 i |y \3sa(2|s'e\ 3 = 8|
@l lelal - sl lel=l=lal - o @

Figure S3 *H NMR spectrum of compound 13b in CDCl; recorded at 25 [
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Figure S57  HRMS spectrum of compound 15f
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FigureS61  HRMS spectrum of compound 16a
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Figure S65 HRMS spectrum of compound 16b
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FigureS69  HRMS spectrum of compound 16¢
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FigureS73  HRMS spectrum of compound 16d
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Figure S77

HRMS spectrum of compound 16e
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S80

recorded at 25 [



L

167.26

101.19

Ra= CHCH(CH,)y

170

160 150 140 130 120 110 100 S0 80 70

NAME 2L-10£
EXPNO 2
PROCNO 1
Date_ 20111108
Tis 21.10
INSTR apect
PROBHD 5 mm PAEBO BB-
PULPROG zgpg30
16384
SOLVENT cpel3
NS 16384
Ds
SHH 29761.904 Hz
FIDRES 1.816522 Hz
AQ 0.2753012 zec
RC 2050
D 16.800 usec
DE 9.00 usec
TE 99.2 K
D1 2.00000000 sec
di1 0.03000000 sec
DELTA 1.89999998 sec
™0 1
e CHANNEL £1 —==——e==
NuC1 13c
Pl 9.70 usec
pL1 2
3FO1 125.7703643 MHz
CHANNEL £2
waltzl6
80.00 usec
-1.00 dB
17.43 dB
7. 00

17.00 dB
500.1320005 Miz

32768
125.7577890 MHz
m

[
1.00 He

0
Pc 1.40

Figure S79 3C NMR spectrum of compound 16f in CDCl; recorded at 25 [

81



11111405 24 (0.242) Scan ES+
1004 39913 2 22e7
7 ZL-13f  V: 30
OH
o)
] AT e
Rz, NH
WNW
()
4 R>=CHALHCHip
= 421.08
43509
819.44
4 437 .04
797.49
[820.35
T 101.92 83526
5954[ 160.02 27421 31847 438.01 61736 ( 85555
- 795.32
ol L zrrsazssee | (0 Gy son0s s ¥ sorpg res J§ [ eriarosagosn o R
100 200 300 400 500 600 700 800 900 1000 1100
FigureS80  ESIMS spectrum of compound 16f

S82




Generic Display Report

Analysis Info

Analysis Name DD ata‘zhang jian wei datalZeng I2011111505.d

Acquisiion Date  11/15/2011 10:03:12 AM

Method tune_low.m Operator Bruker Customer
Sample Name ZL-13F Imstrument micrOTOF-0Q
Comment
Int=ns. | +MIS, 0.3min #15|
x105
81 300 2658
OH
435 2TET c
&4 Rz. H
~TN
o Rz= CHiCH({CHs}
2]
J 2742758
318.30038
2151048 553.3333 B18.4720
o AP SV W T L. L L N N
200 200 400 S00 Too 800 miz
Intens. +MS, 0.3mn #18
x10% |
435.2787
5
4]
.| |
| -laﬂh2749
E |
| i
| 437 2297
43873234
o / AN
435.0 4355 438.0 436.5 437.0 4375 438.0 miz
Bruker Compass DataAnalysis 4.0 printed: 1/268/2015 10:12:38 AM Page 1 of 1
i =10 i

1':2::H:39N209 | Chemicat =] M | zi]1 =
Building Block: [<rane: =]
Abd, | & e mfz | Abundance |
o 2 1 435 270093 100,000
[\ 2 436273314 23123
II \ll 3 437275671 4139
4 438278258 o559
801 f
1 |
£o4 |
401 &
1 g
201 |M\ E i
i e -
435 436 437 438 =
FhaH M -t s Monoizotopic reutral mass;  £35.270647
Flesalving poter 871 MNominal neulrat mass 435
Isobops theeshold [%} iU 1 Avetage nautral mazs #35 533133

Hill soeted sum formula: CogHaghla Oy
Elsmental compostion: © 55.15% H 9.03% N 6.43% O 29,39

S83



FigureS81  HRMS spectrum of compound 16f
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Figure S85 3C NMR spectrum of compound 9b in CDCl3 recorded at 25 [J
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Figure S113 *H NMR spectrum of compound 11ein CDCl3recorded at 25 [
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Figure S114 *C NMR spectrum of compound 11ein CDCl; recorded at 25 [
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Figure S115

ESIM S spectrum of compound 11e
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Figure S117 *H NMR spectrum of compound 11f in CDClsrecorded at 25 [
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Figure S118 *C NMR spectrum of compound 11f in CDCl3 recorded at 25 [
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Figure S119

ESIM S spectrum of compound 11f
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