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: PHENYLALKYL SULFAMATE COMPOUND AND MUSCLE RELAXANT
- COMPOSITION COMPRISING THE SAME

- BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION _
The present invention relates to novel phenylalkyl sulfamate compounds, a

muscle relaxation and a method for preventing or treating a disease associated with

muscle spasm.

DESCRIPTION OF THE RELATED ART

Myotony or spasm is frequently observed as a sequel of head injuries, and is

difficult to treat.

Myotony is one of skeletal muscle dysfunctions resulting from ‘muscle tone

- increase, and is caused by central nervous system damage due to wound and

various other causes. The causes of muscle tone are abno‘rmall posture, fatigue,
degenerative change in spine, etc. And, Myotbny can be induced by one of various
causes including skeletal muscle spasticity and spastit-paralysis Eausing sérious
hindrance to daily life. Particulérly, spastic paralysis involves symptoms such as
tension of the hand and feet, stiffness, difficulty when walking, etc.,, and causes
serious hindrance to daily life. Centrally acting muscle relaxants block receptors
related to the excitement of skeletal muscle function, or excite receptors related to
the inhibition of skeletal muscle function, in order to relax muscle tone or decrease
excessively activated reflection function thus causing muscle relaxation. The centrally |
acting muscle relaxants may include methocarbaamol, chlormezanon, carisoprodol,
eperisone, phenprobamide, etc. However, these drugs act on spinal cord
interneurons to inhibit monosynapse and polysynapse, 'and thus, have side effects
including central nervous system depression and muscle weakness.

U.S. Patent No. 3,313,692 describes racemic carbamate compoundS useful as
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central nervous system drugs with significanﬂy decr_eased side effects. U.S. Patent
No. 2,884,444, U.S. Patent No. 2,937,119, and U.S. Patent No. 3,265,727 describe
dicarbamate compounds useful as central nervous system drugs, and N-isopropyi-2-
methyl-2-propyl-1,3-propandiol dicarbamate described in U.S. Patent No. 2,937,119
was released on the market as a muscle relaxant under the product name of Soma.
Muscle relaxants are used as an agent for improving symptoms including hernia of
an intervertebral disk related to muscle spasm that is involved in skeletal muscle
diseéses,» and vascular disorders of the spinal cord, spastic paralysis of the spinal
cord, cervical spondylosis, cerebrél palsy, sequelae of injuries(spinal cord ihjuries,
head injuries), spinocerebellar degeneration, etc., and Muscle relaxants are also used
as an adjuvant to anesthetic agents. .

Throughout this application, various publications and patents are referred and
citations are provided in parentheses. The disclosures of these publications and
patents in their entities are hereby ihcorporated by references into this application in
order to fully. describe this invention and the state of the art to which this invention

pertains.

SUMMARY OF THE INVENTION

The present inventor has made intensive studies to develop a novel muscle
relaxant with excellent activi.ty and low toxicity which may be applied to effective
treatment for various disease associated with muscle spasm. As results, the present
inventors have discovered that the phenylalkyl sulfamate derivatives represented by
above formula 1 provide highly enhanced muscle relaxation activity with significantly
decreased side effects.

Accordingly, it is an object of this invention to provide a novel phenylalkyl
sulfamate derivatives or pharmaceutically acceptable salt thereof:

It is another object of this invention to provide a method for muscle
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relaxation. ‘

It is still another object of this invéntion to provide a method for preventing or
treating a disease associated with muscle spasm.

It is still another object of this invention to provide a compositioh for

preventing or treating a disease associated with muscle spasm.

Other objects and advantages of the present invention will become apparent

from the following detailed description together with the appended claims and

drawings.

DETAILED DESCRIPTION OF THE INVENTION

In one aspect of this invention, there is provided a compound represented by

the following formula 1 or pharmaceutically acceptable salt thereof:

(1)

wherein R; and R, are each independently selected from the group consisting
of hydrogen, C;-Cs alky! group and C¢-Cyo aryl group or R;and R;together with the
carbon atom to which they attach form Cs-Cs cycloalkyl group; Rs, R4, Rs, Rsand R;
are each independently selected from the group consisting of hydrbgen, halogen, C;-
Cs alkyl group, nitro group and unsubstituted or C;-C; alkyl-substituted amine group;
Rgand Ry are each independently hydrogen or C;-C; alkyl group; n and m are each
independently integer of 0-2.

»The present inventor has made intensive studies to develop a novel muscle
relaxant with excellent activity and low toxicity which may be applied to effective
treatment for various disease associated with muscle spésm. As results, the present

inventors have discovered that the novel phenylalkyl sulfamate derivatives
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represented by above formula 1 provide highly enhanced muscle relaxation activity -
with significantly decreased side effects.

The term "alkyl" as used herein, refers to a straight or branched chain of

~saturated hydrocarbon group, e.g., methyl, ethyl,‘ propyl, butyl, isobutyl, tert butyl

and pentyl. “C;-Cs alkyl group” as used herein, refers to an alkyl group with carbon
number of 1-5.

The term "aryl" as used herein, refers to a totally or partially unsaturated
monocylic or polycyclic carbon rings having aromaticity. The aryl group of the
‘present invention is preferably monoaryl or biaryl. ' |

The term "cycloalkyl" as used herein, refers to a monocyclic or polycyclic
saturated ring comprising carbon and hydrogen atoms.

According to a c.oncrete embodiment, R; and R, are each independently
selected from the group consisting of hydrogen, C;-C; alkyl group and phenyl group
or R; and R, together with the carbon atom to which they attach form Cs-Cs
cycloalkyl group, and wherein R! and R? are not hydrogen at the same time. |

According to a concrete embodiment, R3, R4, Rs5, Rg and R, are each
independently selected from the group consisting of hydrogen, chlorine, fluorine,
iodine; Ci-C; alkyl group, nitro group and unsubstituted or methyl?substituted amine
group. |

According to a concrete embodiment, Rg a'nd Re are hydrogen.

According to a concrete embodiment, n and m are each independently integer
of 0-1. |

According to more concrete embodiment, the compound is selected from the
group consisting of:
| (1) (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsulfamate;

(2) (5-(2-chlorophenyl)-2-methyl-1,3-dioxolan-4-yl) methy! sulfamate;

(3) (5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;

(4) (3-(2-chlorophenyi)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
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(5) (3-(2-chlorophehyl)-1,4—dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(6) (5-(2-chlorophenyl)-2-phenyli-1,3-dioxolan-4-yl)methy! éulfamate;

(7 (5—(2-ﬂuofophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(8) (5-(2-fluorophenyl)-2-methyl-1,3-dioxolan-4-yl) methyl sulfamate;
(9) (5-(2-fluorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(10) (3-(2-fluorophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
(11) (3-(2-fluorophenyl)-1,4-dioxaspiro[4, 5]decan-2-yl)methyl sulfamate;
(12) (5-(2-ﬂuorophenyl)-z-phenyl-'1,3-dioxolan-4-yl)methyl sulfamate;
(13) (5-(2-iodophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(14) (5-(2-iodophenyl)-z-méthyl-l,3-dioxo|an-4—yl) methyl sulfamate;

- (15) (5-(2-iodophenyl)-2,2-diethyl-1,3-dioxolan-4-yl) methyl sulfamate;

(16) (3-(2-iodophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl) methyl sulfamate;

(17) (3-(2-iodopheny!)-1,4-dioxaspiro[4,5]decan-2-yl)methy! sulfamate;

(18) (5-(2-iodophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl suifamate;

(19) (5-(2,4-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(20) (5-(2,4-dichlbrophenyl)-z-methyl-1,3-dioxolan-4-yl)methyl sulfamate;
(21) (5—(2,4-dichIorbphenyl)-Z,Z-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(22) (3-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-y'l)methyl sulfamate;
(23) (3-(2,4-dichloropheny‘l)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(24) (5-(2,4-dichlorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methy! sulfamate;
(25) (5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsulfamate;
(26) (5-(2,6-dichlorophenyl)-2-methyl-1,3-dioxolan-4-yl)methyl sulfamate;
(27) (5-(2,6—dichlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;

'(28) (3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;

(29) (3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(30) (5-(2,6-dichlorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;-
(31) (5-(2-aminophenyl)-2,2-dimethyi-1,3-dioxolan-4-yl)methyl sulfamate;
(32) (5-(2-aminophenyl)-2-methyl-1,3-dioxolan-4-yl)methyl sulfamate;
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(33) (5-(2-aminophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(34) (3-(2-aminophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
(35) (3-(2-aminophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(36) (5-(2-aminophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;
(37) (5-(2-nitrophenyl)-2,2-dih1ethy|-1,3-dioxolan-4-yl)méthyl sulfamate;
(38) (5-(2-nitrophényl)-z-methyl-1,3-dioxolan-4-yl) methyl sulfamate;
(39) (5-(2—nitrophenyl)-2,2-diethy|—1,3-dioxolan-4-y|)methyl sulfamate;
(40) (3-(2-nitrophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methy! sulfamate;
(41) (3-(2-nitrophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(42) (5-(2-nitrophenyl)-2-pheny!-1,3-dioxolan-4-yl)methyl sulfamate;
(43) (5-(2-nitrophenyl)—z?oxo-1,3-dioxo|an-4—y|)methyl sulfamate;

(44) (5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(45) (5-(2-methylphenyl)-2-methyl-1,3-dioxolan-4-yl)methyl suifamate;

'(46) (5-(2-methylphenyl)—2,2-diethyl-1,3-dioxo|an-4-yl)méthyl sulfamate;

(47) (3-(2-methylphenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
(48) (3-(2-methylphenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl s’u‘lfamate;
(49) (5-(2-methylphenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;

(50) (5-(2-methylaminophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl methyl

sulfamate;

(51) (5-phenyl-2,2-dimethy|-1,3-dioxo|an-4-yl)methyl sulfamate;

(52) (5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(53) (3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;

(54) (3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;

(55) 2-(5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl sulfamate;
(56) 2-(5-benzyi-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate;
(57) 2-(5-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl sulfamate;
(58) 2-(3-benzyl-1,4-dioxaspiro[4,5]decane-2-yl)ethyl sulfamate;
(59) 2-(5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)methyl suifamate;
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(60) 2-(5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(61) 2-(3-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl suifamate;
(62) 2-(3-benzyl-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;

(63) (5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl sulfamate;

(64) (5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate;

(65) (3-phenyl-1,4—dioxaspiro[4,4]nonan-2-YI)ethy| sulfamate;

(66) (3-phenyi-1,4-dioxaspiro[4,5]decan-2-yl)ethyl sulfamate;

(67) 2-(5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl sulfamaté;
(68) 2-(5—(2-chIordbenzyl)-z,z-diethyl-1,3-dioxolan-4-y|)ethyl sulfamate;

| (69) 2-(3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl sulfamate;

(70) 2-(3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-yl)ethyl sulfamate;
(71) 2-(5-(2-ch|orobenzyl)-2,2-dimethyl-1,3-dioxolan-4-yl)méthyl sulfamate;
(72) 2-(5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;

'('73) 2-’(3-(2-ch|orobenzy|)-1,4-dioxaspiro[4,4]nonan—2-yl)methyl sulfamate;

(74) 2-(3-(2-ch|or0benzy|)—1,4-dioxaspiro[4,5]decan-2-y|)methy| sulfamate;
(75) (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl sulfamate;
(76) (5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate; |
(77) (3—(2-chlorophenyl)-1,4-dioxaspir0[4,4]nonan-2.-y|)ethyl sulfamate; and

(78) (3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)ethy! sulfamate.

According to more concrete embodiment, the compound is selected from the

group consisting of:

(1) (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsulfamate;

(2) (5-(2-chloropheny!)-2-methyl-1,3-dioxolan-4-yl) methyl sulfamate;

(3) (5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;

(5) (3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-y!)methyl sulfamaté;
(25) (5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsuifamate;
(43) (5-(2-nitrophenyl)-2-oxo-1,3-dioxolan-4-yl)methyl sulfamate; |
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(44) (5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(54) (3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)methy! sulfamate; and
(64) (5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate.

According to a concrete embodiment, the compound is in the form 6f ‘
racemate, enantiomer, diastereomer, a mixture of enantiomer or a mixture of
diastereomer. |

As seen in thé Examples, the present inventors have synthesized the
compounds of various stereochemistries, and investigated their muscle relaxation
activity by muitilateral experiments.

.The term "enantiomer" as used herein, refers to one of two stereoisomers
that are mirror images of each other which are non-superposable due to existence of
one or more chiral carbons. According to a concrete embodiment, the enantiomer of
the present invention is one in which chiral carbons of C4 and Cs are diverse in
stereo-configuration. | '

The term "diastereomer" as used herein, refers to stereoisomérs‘ that are not
enantiomers, which occurs when two or more stereoisomefs of a cdmpound have
different configurations at one or more (but not all) of the equivalent chiral centers
thus are not mirror images of each other.

‘The term "racemate" as used herein, refers to one that has equél amounts of
two enantiomers of different stereo-configuration, and lack in optical activity.

It would be obvious to the skilled artisan from the Examples below that the
compounds of this invention are not limited to those with specific stereochemistry.

According to a concrete embodiment, the pharmaceutically acceptable salt is
produced by reacting the compound with an inorganic acid, an organic acid, an
amino acid, sulfonic acid, an alkali metal or ammonium ion.

The pharmaceutically acceptable saits of the present invention are those

which can be manufactured by using a method known in the art, for example, but
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not limited to, salts with inorganic acids such as hydrochloric acid, bromic acid,
sulfuric acid, sodium hydrogen sulfate, phosphate, nitrate and carbonate; and salts
with organic acids such as formic acid, acetic acid, propionic acid, oxalic acid,
succinic acid, benzoi'c_acid, citric acid, maleic acid, malonic acid, tartaric acid,
gluconic acid, lactic acid, gestisic acid, fumaricvacid, lactobionic acid, salicylic a'c'i'd, e
trifluoroacetic acid and acetylsalicylic add (aspirin); or salts with amino acids such
as glycine, alanine, valine, isoleucine, serine, cysteine, cystine, aspartic acid,
glutamine, lysine, arginine, tyrosine, and proline; salts with sulfonic acid such as
methane sulfonate, éthane sulfonate, benzene sulfonate and toluene sulfonate;
metal salts by reaction with an alkali metal such as sodium and potassium; or salts
with ammonium ion. |
In another aspect of this invention, there is provided a method for muscle
relaxation - comprising administering pharmaceutically effective émount Qf the
compound of the present invention or pharmaceutically acceptable salt thereof to a
subject ih need thereof. | |
As the common descriptions regarding the compounds of this invention are
mentioned above, they are omitted herein to avoid excessive overlaps.
According to the present invention, the present inventor has observed that
administration of the compound of the present invention significantly increased grip
strength and residence time on rotarod rotating of mice, suggesting that the

compound of the present invention may be effectively used for improving muscle

relaxation activity.

In still another aspect of this 'invention,> there is provided a m'ethod for
preventing or treating a disease associated with muscle spasnﬁ comprising
administéring pharmaceutically effective amount of the compound of the present
invention or pharmaceutically acceptable salt thereof to a subject in need thereof.

As discussed, the compound of fhe present invention has a superior activity

for muscle relaxation with low toxicity. Therefore, it has potential to be developed as
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a therapeutic agent for preventing and treating various diseases associated with
muscle spasm.

The term "disease associated with muscle spasm” as used herein, refers to a

-disease or disorder resulted from muscle spasm caused by dysfunctional muscle

relaxation or excessive muscle tone; or disease or disorder inducing muscle spasm.
As used herein, "muscle spésm" is used interchangeably with "myotony”.
According to a concrete embodiment, the disease associated with muscle
spasm is selected from the group consisting of herniation of intervertebral disk,
vascular disorders of the spinal cord, spastic spinal paralysis, cervical spondylosis,
cerebral palsy, sequelae of spinal cord injuries, sequelae of head injuries.

In still another aspect of this invention, there is providéd a corhposition for

preventing or treating a disease associated with muscle spasm, comprising the

compound of the present invention or pharmaceuticaily acteptable salt théreof as an
active ingredient. |

As the common descriptions regarding the compound of this invention and
the diseases prevented or treated thereby are mentioned above, they are omitted
herein to avoid excessive overiaps. |

The compositidn of this invention may be provided as a pharmaceutical
composition comprising a pharmaceutically effective amount of the compound or
pharmaceutically acceptable salt thereof.

‘The term "pharmaceutically effective amount” as used herein, refers to an
amount enough to show and accomplish efficacies and activities for preventing,
alle\)iating, treating a disease associated with muscie spasm.

The pharmaceutical composition of this invention includes a pharmaceutically
acceptable carrier besides the active ingredient compound. The pharmaceutically
acceptable carrier contained in the pharmaceutical composition of the present
invention, which is commonly used in pharmaceutical formuiations, but is not limited

to, includes lactose, dextrose, sucrose, sorbitol, mannitol, starch, rubber arable,



10

15

20

25

WO 2013/187727 PCT/KR2013/005279

11

potassium phosphate, arginate, gelatin, potassium silicate, microcrystalline cellulose,
polyvinylpyrrolidone, cellulose, - water, syrups, methyicellulose, methylhydroxy
benzoate, propylhydroxy benzoate, talc, magnesium stearate, and mineral oils. The

pharmaceutical composition according to the present invention may further include a

lubricant, a humectant, a sweetener, a flavoring agent, an emulsifier, a suspending

agent, and a preservative. Details of suitable pharmaceutically acceptable carriers
and formulations can be found in Remington's Pharmaceutical Sciences (19th ed.,
1995). |

The pharmaceutical composition according to the p'resent ihy_ention may be
administered orally or parenterally, and concretely, administered parenterally. For

parenteral administration, it may be administered intravenously, subcutaneously,

“intramuscularly, intraperitoneally, transdermally or intra-articularly. More concretely,

it is administered intramuscularly or intraperitoneally.

A suitable dosage amount of the pharmaceutical composition of the present
invention may vary depending on pharmaceutical formulation methods,
administration methods, the patient's age, body weight, sex, pathogenic state, diet, |
administration time, administration route, an excrétion rate and sensitivity for a used
pharmaceutical composition. Preferably, pharmaceutical composition of the present
invention may be administered with a daily dosage of 0.001-10000 mg/kg (body
weight).

According to the conventional techniques knowh to those skilled in the art,
the | pharmaceutical composition according to the present invention may be
formulated with pharmaceutically acceptable carrier and/or vehicle as described
above, finally providing several forms including a unit dose form and aﬁ multi-dose
form. Non-limiting examples of the formulations include, but not limited to, a

solution, a suspension or an emulsion in oil or aqueous medium, an elixir, a powder,
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a g'ranul_e, a tablet and a capsule, and may further comprise a dispersion agent or a

stabilizer.

In still another aspect of this invéntibn, there is provided a method for

5 preparing a compound represented by the following formula 2:

comprising:
(a) performing sulfamation of a compound represented by the following

formula 3:

10 | (3)

wherein R; to R;, n and‘m ére same as defined in formular 1.

The term “sulfamation” as used herein, refers to a r_eacﬁon in which a
sulfamate group is substituted on a hydroxyl group of an alcohol. Sulfamation may
be performed by various reagents incl‘uding, but not limited to, chlorosuifonyl

15 isocyanate, sulfamide and sulfuryl chloride.

According to a concrete embodiment, the method further comprises reacting

a compound represented by the following formula 4:

(4)
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with a reducing agent to form the compound of formula 3 prior to the step (a), |

wherein R; to Ry, n and m are same as defined in formular 1, and, wherein A is C;-C;

alkOXY C1'C3 alky|.

The reducing agent is used for reduction of the ester such that the compound

* of formula 3 is obtained. Non-limiting example of reducing agent is LIALH,, but any =

reducing agent which reduces ester to primary alcohol may be used in the present

invention.

According to a more concrete embodiment, the method further comprises

reacting a compound represented by the following formula 5:

(5)

‘with and acid and a compound represented by the following formula 6-1 or
formula 6-2 to form the compound of formula 4:
CHsO "OCH, (6.1 R Re (6-2)

~wherein Ry to R, n, m and A are same as defined in formula 4

The acid of the present invention is used for protonations on methoxy groups

in the compound of formula 6-1 or on carbonyl oxygen in the compound of formula

6-2 such that resultant methanols or water may leave well when diol of the

compouhd of formula 5 reacts with the ‘compound of formula 6-1 or 6-2.

According to even more concrete embodiment, the method further comprises -

performing dihydroxylation of a compound represented by the following formula 7:
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) |

with-an oxidant to form fhe compound of formula 5, wherein Ry to Ry, m.. . .
and A aré same as defined in formula 4. |

The term “dihydroxylation” as used herein, refers to a reaction in which an
oxidant is added to alkenes to form vicinal diols. Concretely, the dihydroxylation is
performed by syn-addition of two hydroxyl groups to an alkene. The dihydroxylation
may be performed by oxidant including, but not limited to, OsOs K;O0sOs, and
KMnOs.

According to even more concrete embodiment, the method further comprises

performing dihydroxylation of a compound represented by the following formula 7:

7)

with an oxidant to form the compound of formula 5, wheréin_ R3;to R;, n, m
and A are same as defined in formula 4. |

‘The term “dihydroxylation” as used herein, refers to a reaction in which an
oxidant is added to alkenes to form vicinal diols. Concretely, the dihydroxylation is
performed by syn-addition or anti-addition of two hydro‘xYl groups to an alkene. The
dihydroxylation may be performed by oxidant including,»but hot limited to, OsO,,
K,0s04, K;CO3 and KMnQO,.

In still another aspect of this invention, there is provided a compound

represented by the following formula 3 or 4:
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Q)

wherein R; to R;, n, m and A are same as defined above

5 e ‘The present invention will now be described in further detail by examples. It
would be obvious to those skilled in the art that these examples are intended to be
more concretely illustrative and the scope of the present invention as set forth in the

appended claims is not limited to or by the examples.

10 | 'EXAMPLES

[Reaction formula 1] Synthesis of dioxolan-alcohol compound

D Diokolan-ester cofrpound:

e corpoi i

A dioxolan-alcohol compound used in the synthesis of a sulfamate compound

15 is synthesized by dihydroxylation, condensation and a deprotection reaction.

[Reaction formula 2] Synthesis of Sulfamate compound
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To a 100ml round-bottomed flask, 2-Chlorocinnamic acid (59, 7.3mmol) and THF

(20ml) were added and the reaction mixture was cooled to 0°C. Triethylamine (4.2ml,
30.1mmol) and Ethyl chloroformate (2.88ml, -v30.1mmol_) were added. The reaction
mixture was 'precipita'ted as a white solid during stirring. After 2hr, the reaction

mixture was filtered with THF (white solid + yellbw solution).

‘The yellow solution was added dropWise to Sodium borohydride (2.68g, 142.3mmol)

in H,O at 0C and stirred. for Zhrs, guenched with 1N HCI solution. The reaction
mixture was extracted by EtOAc and washed with H,O. The combined organic
extracts were dried over anhydrous magnesium sulfate (MgSO4), filtered and
concentrated under vacuum. The crude compound was purified by a silica gel

column to produce the title compound (2 969, 60~70%)

-~ 'H NMR(400MHz, CDCly) 51.67(s, 1H), 4.39(t, 1=4.0, 2H), 637(dtJ 5.6, 16.0, 1H),

7.03(d, J=16.0, 1H), 7.18~7.38(m, 4H),

Preparation example 2 : (E)-1-chloro-2-(3-(methoxymethoxy)prop-1-

enyl)benzene
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Cl
©/\/\OMOM .

To ‘a 250ml round-bottomed flask, (E)-3-(2-chlorophenyl)prop-2-en-1-ol (2.96g,
17.5mmol, Preparation example 1) and Dichloromethane (17.5ml) were added and
the reaction mixture was cooled to 0°C. Diisopropylethylamine (6.1ml, 35.1mmol)
was added and stirred at 0C. Methyl chloromethyl'ether (2.77ml, 35.1mmol) was
added dropwise_and stirred for overnight. The reaction mixture was quenched with
IN NaOH solution, extracted by dichloromethane. The combined organic extracts
were dried over anhydrous magnesium sulfate (MgS0,), filtered and concentrated

under vacuum. The crude compound was purified by a silica gel column to produce

 the title compound(3.43g, 85~95%).

'H NMR(400MHz, CDCl;) 53.44(s, 3H), 4.30(dd, 1=8.0, 1.6, 1H), 4.73(s, 2H), .-
6.30(1H, dt, J=6.0, 16), 7.04(d, J=16.0, 1H), 7.20~7.57(m, 4H)

Preparation example 3: (1R,2R)-1-(2-chlorophenyl)-3-

(methoxymethoxy)propane-1,2-diol
Cl" OH.
OMOM
OH

A 250ml round-bottomed flask, equipped with a magnetic stirrer, was filled with 80

mi of tert-butyl alcohol, 80mi of water, and KsFe(CN)s (15.93g, 48.3mmol), K;CO;

(6.7g, 48.3mmol), (DHQD)-PHAL (0.12g, 0.16mmol), K,0sO,(OH)s, (11.8mg,

0.03mmol), and Methanesulfonamide (1.53g, 16.1mmol). Stirring at 0C. (E)-1-

chloro-2-(3-(methoxymethoxy)prop-1-enyl)benzene (3.43g, 16.1mmol, Preparation
example 2) was added at once, and the mixture was stirred vigorously at 0C

overnight. While the mixture was stirred at 0°C, solid sodile sulfite (Na,S0s;, 24.4g,
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- 193.5mmol) was added and the mixture was allowed to warm to room temperature.

Ethyl acetate was added to the reaction mixture, and after the separation of the
layers, the aqueous phase was further extracted with the organic solvent. The

combined organic layers were washed with 2 N KOH. The combined organic extracts

were dried over anhydrous magnesium sulfate (MgSO4)} filtered and cbncentrated

under vacuum. The crude compound was purified by a silica gel column to produce

the title compound (3.31g, 75~90%).

‘4 NMR(400MHz, CDCl;) 83.09(d, J=5.6, 1H), 3.27(d, J=4.4, 1H), 3.41(s, 3H),

3.69~3.77(m, 2H), 3.96~3.99(m, 1H), 4.69(s, 2H), 5.19(t, J=4.4, 1H), 7.23~7.61(m,

1H)
Preparation example 4: (1S,2S)-1-(2-chlorophenyl)-3- =~
(methoxymethoxy)propane-1,2-diol
Cl OH ‘
~"omom
OH

The substantially same method as described in Preparation Example 3 was

conduéted, except that (DHQ),-PHAL was used instead of (DHQD),-PHAL, to obtain
~ the title compound. 3.1g(75~90%). |

'H NMR(400MHz, CDCl3) §3.09(d, J=5.6, 1H), 3.27(d, J=4.4, 1H), 3.41(s, 3H),
3.69~3.77(m, 2H), 3.96~3.99(m, 1H), 4.69(s, 2H), 5.19(t, J=4.4, 1H), 7.23~7.61(m,
4H)

Preparation example 5: 1-(2-chlorophenyl)-3-(methoxymethoxy)propane-

1,2-diol
Cl OH
' OMOM
OH

| (E)-1-chloro-2-(3-(methoxymethoxy)prop-1-enyl)benzene(9.1g, Preparation Example



10

15

20

25

WO 2013/187727 PCT/KR2013/005279

19

2) was dissolved in 45mL of a mixture of acetone/t-BuOH/HZO(Szl:i V/V). At Eoom
temperature, N-methylmorpholine-N-oxide (7.51g) and OsO, (0.54g) were added
thereto and stirred for 2-3 hours. When the reaction was completed, the obtained
product was washed with water and methylenechloride (MC). Then, the organic |
layer was dehydrated with énhydrous magnesium sulfate (MgSO4), filfrated, and “
concentrated under reduced pressure. The crude compound was p_urified by a silica
gel column to produce the title compoﬁnd (7.42g, 70~90%).

'H NMR(400MHz, CDCl3) 53.09(d, J=5.6, viH), 3.27(d, J=4.4, 1H), 3.41(s, 3H),
3.69~3.77(m, 2H), 3.96~3.99(m, 1H), 4.69(s, 2H), 5.19(t, J=4.4, 1H),‘7.23~7.61(m,
4H) |

Preparation example 6 : ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

o o
“OH

To  (1R,2R)-1-(2-chlorophenyl)-3-(methoxymethoxy)propane-1,2-diol (3.31g,
13.4mmol, Preparation example 3), Dichloromethane was added and cooled to 0C.
2,2-Dimethoxypropane (3.3ml, 26.8mmol) and p-toluenesulfonic acid (2g,
10.7mmol) was added }and stirred at room temperature fdr 5hrs. The reaction
mixture was quehched with H20, extracted with DCM, and washed with H20. The
organic layer was dried over anhydrous magnesium sulfate(MgSQ,), filtered and
concentrated. The crude compound was purified by a silica gel column to produce
the title compound(1.05g, 30~40%).

'H NMR(400MHz, CDCl3) 81.57(s, 3H), 1.63(s, 3H), 1.95~1.98(m, 1H), 3.88~3.89(m,
1H), 3.90~3.96(m, 2H), 5.41(d, J=8.4, 1H), 7.25~7.66(m, 4H)
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Preparation example 7: »((4S,55)-5-(2-ch|o‘rophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

0

The substantially same method as described in Preparation Example 6 was

conducted, except that (IS,ZS)-1—(2-ch|brophenyl)-3-(methoxymethoxy)propane-1,2-

>dio|(Pr'e'paration example 4) was used instead of (1R,2R)-1-(2-chlorophenyl)-3-

(methoxymethoxy)propane-1,2-diol(Preparation example 3), to obtain the title
compouhd(l.lg, 30~40%). | |

'H NMR(400MHz, CDCl;) 31.57(s, 3H), 1.64(s, 3H), 1;98(m, 1H), 3.76~3.83(m, 1H),
3.88~3.90(m, 2H), 5.41(d, /8.4, 1H), 7.25~7.66(m, 4H)

Preparation example 8: (5-(2-chlordphenyl)-2,2'-dimethyl-1,3-dioxolan-4-

yl)methanol

cl OA/

0
OH

The su'bstantially same method as described in Preparation Example 6 was

‘conducted, except that  1-(2-chlorophenyl)-3-(methoxymethoxy)propane-1,2-

diol(Preparation example 5) was used instead of (1R,2R)-1-(2-chlorophenyl)—3-
(methoxymethoxy)propane-1,2-diol (Preparation example 3), to obtain the title
compound (2.1g, 30~40%).

14 NMR(400MHz, CDCl;) 81.57(s, 3H), 1.63(s, 3H), 1.95~1.98(m, 1H), 3.88~3.89(m,
'1H), 3.90~3.96(m, 2H), 5.41(d, J=8.4, 1H), 7.25~7.66(m, 4H)

| Preparation example 9 : (E)-3-(2-fluorophenyl)-acrylic acid
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Piperidine (247mg, 2.96mmol) was added to a striied solution of malonic acid (3.1g,
29.00mmol) and 2-fluoroaldehyde (3g, 24.17mmol) in pyr'idine at room temperature
under N, condition. The solution was cooled to room temperature, then quénched
with HCl solution. The residue was treated with EA and H,0. The organic layer was
separated and the aqueous layer was extracted further with EA. The combined
extracts were washed with brine. The organ-ic layer was dried over Na,SO,, filtered
and concentrated. The crude compound was purified by a silica gel column to
produce fhe title cdmpbund (3.66g, 70~90%).

IH NMR(400MHz, CDCls) 56.60(d, J=16.0, 1H), 7.24~7.50(m, 3H), 7.66(d, J=16.0,
1H), 7.84(t, 1=8.0, 1H)

Préparation example 10: (E)-3-(2-f|uorophenyl)-prop-2-en-1-ol

The substantially same method as described in Preparation Example 1 was
conducted, except. that (E)-3—(2—ﬂuorophenyl)—acrylic acid (Preparation example 9)
was used instead of 2-Chlorocinnamic acid, to obtain the title‘ compound(1.6g,
30~40%).

!4 NMR(400MHz, CDCl;) 81.67 (s, 1H), 4.39 (t, J=4.0, 2H), 6.34~6.41 (m, 1H),
7.00~7.38 (m, 4H) '

Preparation example 11 : (E)-1-Fluoro-2-(3-(methoxymethoxy)prop-1-

enyl)benzene
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F

The éubstantially same method as described in Preparation Example 2 was
conducted, except that (E)53-(2-ﬂuorophenyl)—prop-2~en-1—oI(Preparation example

10) was used instead of (E)-3-(2-chlorophenyl)-prop-2-en-1-ol(Preparation example

1), to obtain the title compound (2.23g, 85~95%).

'H NMR(400MHz, CDCl;) 63.44(s, 3H), 430 (dd J=1.6, 8.0, 1H), 473(5 2H),
6.27~6.37(m, 1H), 702~7 57(m, 4H)

Preparation example 12: (1R,2R)-1-(2-ﬂuorophenyl)-3-
(methoxymethoxy)propane-1,2-diol
F  OH |
OMOM
OH

The substantially same method as described in Preparation Exampl_e 3 was
conducted, except that (E)-1-Fluoro-2-(3-(methoxymethoxy)prop-1-enyl)benzene
(Preparation example 11) was used instead of (E)-1-chloro-2-(3-(methoxymethoxy)
prop-1-enyl)benzene(Preparation example 2), to obtain the title compound (2.13g,
75~90%). | |

1H NMR(400MHz, CDCl3) 63.09(d, 3=5.6, 1H), 3.27(d, J=4.4, 1H), 3.41(s, 3H),
3.69~3.77(m, 2H),3.96~3.99(m, 1H), 4.69(s, 2H), 5.19(t, J=4.4, 1H), 7.23~7.61(m,
4H)

Preparation example 13 : ((4R,5R)-5-(2-fluorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

0O
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The substantially same method as described in Preparation Example 6 was
conducted, except that (1R, 2R)—1—(2-ﬂuorophenyl)-3-(méthoxymethoxy)propane-
1,2-diol(Preparation example 12) was used instead of (1R,‘2R)—1—(2-chloropheny|)-3-
(methoxymethoxy)propane-1,2-diol(Preparation example 3), to obtain the title
compound (1.73g, 30~40%).

'H NMR(400MHz, CDCl3) 81.57(s, 3H), 1.63(s, 3H), 1.95~1.98(m, 1H), 3.88~3.89(m,
1H), 3.90~3.96(m, 2H), 5;41(d, J=8.4, 1H), 7.25~7.66(m, 4H)

Preparation example 14: (1S,2S)-1-(2-fluorophenyl)-3-
(methoxymethoxy)propane-1,2-diol
F OH _ :

v~ “OMOM

OH .

The substantially same method as described in Preparation Example 4 was
conducted, except that (E)-l—FIudro-Z-(3-(methoxymethoxy)prop-1-

enyl)benzene(Preparation kexample 11) was used instead of (E)-1-chloro-2-(3-

| (methoxymethoxy)prop-1-enyl)benzene(Preparation example 2), to obtain the title

compound (2.13g, 75~90%).

H NMR(400MHz; CDCl;) 33.09(d, J=5.6, 1H), 3.27(d, J=4.4, 1H), 3.41(s, 3H),
3.69~3.77(m, 2H),3.96~3.99(m, 1H), 4.69(s, 2H), 5.19(t, J=4.4, 1H), 7.23~7.61(m,
4H) | |

Preparation example 15 : ((4S,5S)-5-(2-fluorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

The substantially same method as described in Preparation Example 6 was
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conducted, except that (1S, 2S)-1-(2-fluorophenyl)-3-(methoxymethoxy)propane-
1,2-diol(Preparation example 14) was used instead of (1R, 2R)-1-(2-chlorophenyl)-3-

(methoxymethoxy)propane-1,2-diol(Preparation example 3), to obtain the title

compound (1.73g, 30~40%).

'H NMR(400MHz, CDCl3) 81.57(s, 3H), 1.63(s, 3H), 1.95~1.98(m, 1H), 3.88~3.89(m,
1H), 3.90~3.96(m, 2H), 5.41(d, J=8.4, 1H), 7.25~7.66(m, 4H)

Preparation example 16 : 2-Iodobenzenealdehyde
.

C(%H

In a flask, 2-iodobenzy! alcohol (4g, 17.09mmol) was dissolved in dichloromethane
(MC, 85ml), and then, manganese oxide (MnO,, 14.86g, 170.92mmol) was added
thereto. The obtained reactibn prdduct was stirred under reflux. When the
reaction was completed, the obtained reaction product was cooled to room
temperature, and then, filtered and concentrated using celite, to obtain the title
compound (3.6q, yield 75~90%). | |

'H NMR(400MHz, CDCl3)57.30~7.99(m, 4H), 10.10(s, 1H)

Preparation example 17: (E)-3-(2-iodophenyl)—acrylic acid

©/\/‘LOH

The substantially same method as described in Preparation Example 9 was
conducted, except that 2-lodobenzenealdehyde(Preparation example 16) was used
instead of 2-Fluoroaldehyde, to obtain the title compound (2.06g, 70~90%)

H NMP'\(400MHvz, CDCl;) 66.60(d, J=16.0, 1H), 7.24~7.50(m, 3H), 7.66(d, J=16.0,
1H), 7.84(t, J=8.0, 1H) |

Preparation example 18 : (E)-3-(2-iodophenyl)-prop-2-en-1-ol
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@Nm’

The substantially same method as described in Preparation Example 1 was

conducted, except that (E)-3-(2-iodophenyl)-acrylic acid (Preparation example 17)

‘was used instead of 2-Chlorocinnamic acid, to obtain the title compound(1.08g,

30~m40%).

'H NMR(400MHz, CDCl3) 81.67 (s, 1H), 4.39 (t, J=4.0, 2H), 6.34~6.41 (m, 1H),

~ 7.00~7.38 (m, 4H)

Preparation example 19 : (E)-1-Iodo-2-(3-(methoxymethoxy)prop-1- |

enyl)benzene
|

@N\omom

The substantially same method as described in Preparation Example 2 was

conducted, except that (E)-3-(2-iodophenyl)-prop-2-en-1-ol(Preparation example 18)

~ was used instead of (E)-3-(2-chlorophenyl)-prop-2-en-1-ol(Preparation example 1),

to obtain the title compound (1.37g, 85~95%).
'H NMR(400MHz, CDCl;) 83.44(s, 3H), 4.30(dd, J=8.0, 1.6, 1H), 4.73(s, 2H),
6.27~6.34(m, 1H), 7.02~7.57(m_, 4H)

Preparation example " 20 : (1R, 2R)-1-(2-iodophenyl)-3-

(methoxymethoxy)propane-1,2-diol

| OH
OMOM
OH
The substantially same method as described in Preparation Example 3 was
cdnducted, except that (E)-1-Iodo—2-(3-(methoxyméthoxy)prop-14

enyl)benzene(Preparation example 19) was used instead of (E)-1-chloro-2-(3-



10

15

20

WO 2013/187727 PCT/KR2013/005279

26

(methoxymethoxy)prop-1-enyl)bénzéne(Preparation example 2), tg obtain the title
compound (1.32g, 75~90%).

'H NMR(400MHz, CDCl;) 83.09(d, 1=5.6, 1H), 3.27(d, J=44, 1H),‘ 3.41(s, 3H),
3.69~3.77(m, 2H), 3.96~3.99(m, 1H)',.4.69(s, 2H); 5.19(t, J=4.4, 1H), 7.23~7.61(m,
" . . . _ .

Preparavtion example 21 . ((4R, 5R)-5-(2-iodophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

O.

The substantially same method as described in Preparation Example 6 was
conducted, excépt that (1R, 2R)-1-(2-iodo'phenyl);3—(methoxymethoxy)pfopane-1,2-
diol(Preparation example 20) was used instead of (1R,2R);i—(Z-Chlorophenyl)43-
(methoxymethoxy)propane-1,2-diol(Preparation example 3), to. o‘bta-in the title
compound (1.33g, 30~40%). | ‘ |

'H NMR(400MHz, CDCl;) 51.57(s, 3H), 1.63(s, 3H), 1.95~1.98(m, 1H), 3.88~3.89(m,
1H), 3.90~3.96(m, 2H), 5.41(d, J=8.4, 1H), 7.25~7.66(m, 4H)

Preparation  example 22  :  (1S,2S)-1-(2-iodophenyl)-3-
(methoxymethoxy)propane-1,2-diol

| OH
< OMOM
H

The substantially same method as described in Preparation Example 4 was

on

conducted, except that (E)-1-Iodo-2-(3-(methoxymethoxy)prop-1-

enyl)benzene(Preparation example 19) was used instead of (E)-1-chloro-2-(3-
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(methoxymethoxy)prop-1-enyl)benzene(Preparation example 2), to obtain the title

compound (1.32g, 75~90%).

I NMR(400MHz, CDCl;) 83.09(d, J=5.6, 1H), 3.27(d, J=4.4, 1H), 3.41(s, 3H),
3.69~3.77(m, 2H), 3.96~3.99(m, 1H), 4.69(s, 2H), 5.19(t, J=4.4, 1H), 7.23~7.61(m,
aH) o

Preparation example 23 : ((4S,5S)-5-(2-iodophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

9

The substantially same method as described»in Preparation Example 6 was

| conducted, except that (1S,2S)-1-(2-iodophenyl)-3-(methoxymethoxy)propane-1,2-

diol(Préparation example 22) was used instead of (1R,2R)-1-(2-chlorophenyl)-3-
(methoxymethoxy)propane-1,2-diol(Preparation example 3), to obtain the title
compound (1.33g, 30~40%). |

'H NMR(400MHz, CDCls) 81.57(s, 3H), 1.63(s, 3H), 1.95~1.98(m., 1H), 3.88~3.89(m,
1H), 3.90~3.96(m, 2H), 5.41(d, J=8.4, 1H), 7.25~7.66(m, 4H) |

Preparation example 24 : (E)-Methyl-3-(2-chlorophenyl)acrylate

-Cl O
X

O/

To a 250m! round-bottomed flask, 2-Chlorocinnamic acid (25g, 136.9mmol) and
MeOH(56ml) were added. POCI(1.27ml, 13.6mmol) was added dropwise. The
reaction mixture was stirred under reflux for 3~4h. The reaction mixture was cooled
to room temperature, quenched with 1IN NaOH solution. The mixture was extracted

by EtOAc and washed with H,0. The aqueous layer was further extracted with EtOAc.
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The combined organic layer was dried over anhydrous magnesium sulfate(MgS0O,),
filtered and concentrated under vacuum.(26.98g, 85~97%)
'H NMR(400MHz, CDCl;) 83.84 (s, 3H), 6.45 (d, /=16.0, 1H), 7.28~7.65 (m, 4H),

8.12 (d, ~16.0, 1H) -

Preparation example 25 : (25,3R)-methyl-3-(2-chlorophenyl)-2,3-

dihydroxypropanoate.
Cl. OH. O
< A O/
OH

A 1000m! round-bottomed flask, equipped with a magnetic stirrer, was filled with
362 rﬁl of tert-butyl alcohol, 362ml of water, KsFe(CN)s (135.539, 411.63mmol),
K,CO; (56.899,.411.63mmol), (DHQ),PHAL (1.069, 1.37mmol), K,;0s0,(0OH)4,(0.1g,
0.27mmo!), and Methanesulfonamide (13.05g, 137.21mmol) and stirred at 0C. (E)-
Methyl-3-(2-chlorophenyl)acrylate (26.98g, Preparation example 24) was added at
once, and the mixture was stirred vigorously at 0°C overnight. While the mixture was
stirred af 0°C, solid sodium sulfite (Na,SOs, 24.4g, 193.5mmol), EtOAc and water
was added and the mixture was allowed to warm to room temperafure and stirred.
After the separation of the layer, the aqueous layer was édded to EtoAc, and the
aqueous layer was separated. The combined organic layers were washed with 0.3M
H,S04/Na,S04 solution(H,S04 76mi, H,0 2L, Na,SO, 360g) twice. After separation of
the organic layer, the organic layer was-washed with H20. After separating of the
layer, fhe organic layer were dried over anhydrous MgSO4, filtered and concentrated
under vacuum. The crude compound was purified by a silica gel column to produce

the titie compound(24.42g, 70~90%)

" 'H NMR(400MHz, CDCl;) 57.62~7.26 (4H, m), 5.51(1H, dd, /=7.2, 2.4), 4.50(1H, dd,

J=5.6, 2.4), 3.86(3H, s), 3.13(1H, d, =6.0), 2.79(1H, d, =7.2)
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Preparation example 26 : (4S,5R)-methyl-5-(2-chlorophenyl)-2,2-

dimehtyl-1.3-dioxolane-4-carboxylate

Dichloromethane(DMC) was added to (ZS,3R)-methy_l-3-(2-ch|oropheny|)-2,3-

. dihydroxypropanoate(24.4g, Preparation example 25) and cooled to 0TC. 2,2-

- Dimethoxypropane (26ml, 211.77mmol) and p-toluenesulfonic acid (2g, 10.58mmol)

was added and} stirred at room temperature. The reaction mixture was quenched
with H,0, extracted with DCM, washed with H,0O, dried over anhydrous magnesium
sulfate, filtered and concentrated. The Crude compound was purified by a silica gel
column to produce the title compound(23.6g, 70~95%).

'H NMR(400MHz, CDCl3) 81.63(s, 3H), 1.65(s, 3H), 3.78(s, 3H), 4.30(d, /=7.6, 1H),
5.62(d, J=7.6, 1H), 7.28~7.64(m, 4H) | |

Preparafion example 27(7) : ((4S,55)-5-(2-chlorophenyl)-2,2-dimehtyl-

1.3-dioxolane-4-yl)methanol

CIO>(

0
" SOH

A solution of To a solution LAH(LiAH, 3.31g, 87.25mmol) in THF was added

dropwise to a solution of (4S,5R)-methyl 5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolane-4-carboxylate (23.6g, Preparation 26) in THF at 0T, and the mixture
stirred at room temp. The reaction mixture was quenched with H20 at 0C, cellite
filtered with EtOAc, washed with EtOAc, dried over anvhydrous magnesium
squéte(M'gSO4), filtered and concentrated. The crude compound was purified by a

silica gel column to produce the title compound (21.13g 70~95%)



10

15

20

WO 2013/187727 PCT/KR2013/005279

30

'H NMR(400MHz, CDCl;) 81.57(s, 3H), 1.64(s, 3H), 1.98(m, 1H), 3.76~3.83(m, 1H),

3.88~3.90(m, 2H), 5.41(d, /=8.4, 1H), 7.25~7.66(m, 4H)

Preparation example  28 : (vE)-MethvyI-3-(2,4-dichiofophenYI)acryIate

/@/\/N\o/
cl ’

The substantially same method as described in Example 24 was conducted, except
that 2,4-dichlorocinnamic acid was used instead of 2-chlorocinnamic acid, to obtain
the title compound(9.7g, 70~90%)

'H NMR(400MHz, CDCl;): 83.84(s, 3H), 6.44(d, J=16, 1H),.>7.28~7.33(m, 1H),
7.41(d, J=2.0, 1H), 7.55(d, J= 8.4, 1H), 8.04(d, =16, 1H).

Preparation example 29 : (2S,3R)-methyl-3-(2,4-dichlorophenyl)-2,3-

dihydroxypropanoate
cl oH 0
- Ao
o OH

. The substantially same method as described in Example 25 was conducted, except

that (E)-Methyl-3-(2,4-dichlorophenyl)acrylate (Preparation example 28) was used
instead of (E)-Methyl-3-(2-chlorophenyl)acrylate (Preparation example 24), to obtain
the title compound (3.8g, 60~80%)

'H NMR(400MHz, CDCly): 83.11(s, 1H), 3.88(s, 3H), 4.42(d, J=2.4, 1H), 5.43(d,
J=2.0, 1H), 7.28~7.33(m, 1H), 7.41(d, =2.0, 1H), 7.55(d, /= 8.4, 1H).

~ Preparation. example 30 : (4S,5R)-methyl-5-(2,4-dichlorophenyl)-2,2-

dimehtyl-1.3-dioxolane-4-carboxylate
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o oo
O/

y

Cl

The substantially same method as described in Example 26 was conducted, except

that (2S,3R)-methyl-3-(2,4-dichlorophenyl)-2,3-dihydroxypropanoate  (Preparation =~

example 29) was wused instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate (Preparation example 25), to obtain the title compound(3.5g,
60~80%) '

'H NMR(400MHz, CDCls): 81.59(s, 3H)', 1.63(d, /=8.8, 3H), 3.78(s, 3H), 4.25(d,
J=7.6, 1H), 5.56(d, J=8.0, 1H), 7.28~7.33(m, 1H), 7.41(d, J=2.0, 1H), 7.56(d, J=
8.4, 1H). |

Preparation example 31 : ((4S,55)-5-(2,4-dichlorophenyl)-2,2-dimehtyl-

1.3-dioxolane-4-yl)methanol

CIO\>(

-0

OH
Cl

The substantially same method as described in Example 27 was conducted, except
that (4S,5R)-methyl-5-(2,4-dichlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4-
carboxylate(Preparation example 30) was used instead of (4S,5R)-methyl-5-(2-
chlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to
obtain the title compound(3.2g, 70~95%)

'H NMR(400MHz, CDCls): 1.56(s, 3H), 1.62(d, J=4.8, 6H), 1.97(dd, J=7.6, >7.2,
1H), 3.75~3.80(m, 1H), 3.82~3.86(m, 1H), 3.89~3.94(m, 1H), 5.36(d, =8.4, 1H),

© 7.28~7.33(m, 1H), 7.41(d, /=2.0, 1H), 7.56(d, /= 8.4, 1H).

Preparation example 32 : (E)-Ethyl-3-(2,6-dichlorophenyl)acrylate
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. fjf\)‘\o/\
cl

To a stirred solution of 2,6-dichlorobenzaldehyde (5.0g, 28.56mmol) in THF was

added triethyl phosphono acetate (6.4g, 28.56mmol) at 0°C. The reaction mixture
~ was added £BuOK (3.2g, 28.56mmol) at room temperature. The mixture was 'stirred.

for 10h then the resulting mixture was quenched with 1N HCI, diluted with ether,

washed with water, dried over MgSQ,, filtered, and concéntrated under reduced
pressure. The crude product was purified by SiO, gel column chromatography(4.3g
40~60% )

'H NMR(400MHz, CDCls): 81.36(t, /=3.6, 3H), 4.31(q, /3.7, 2H), 6.61(d, ~16, 1H),
7.21(t, J=4.2, 1H), 7.38(d, J=5.2, 1H), 7.81(d, J= 16, 1H).

Preparation example 33 : (2S,3R)-ethyl-3-(2,6-dichlorophenyl)-2,3-

dihydroxypropanoate

cl OH 0
z PN

~ OH

The substantially same method as described in Example 25 was conducted, except

~ that (E)-ethyl-3-(2,6-dichlorophenyl)acrylate (Preparation example 32) was used

instead of (E)-Methyl-3-(2-chlorophenyl)acrylate (Preparation example 24), to obtain
the title compound (3.9g, 60~80%)

'H NMR(400MHz, CDCl5): 81.21(t, /=7.2, 3H), 3.22(s, 1H), 3.69(s, 1H), 4.20~4.28(m,
1H), 4.70(d, J=5.2, 1H), 5.62(d, J=5.6, 1H), 7.19~7.36(m, 3H).

Preparation example 34 : (4S,5R)-ethyl-5-(2,4-dichlorophenyl)-2,2-
dimehtyl-1.3-dioxolane-4-carboxylate
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The'substantially same method as described in Example 26 was conducted, except

that  (2S,3R)-ethyl-3-(2,6-dichlorophenyl)-2,3-dihydroxypropanoate  (Preparation

example 29) was used instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate (Preparation example 25), to obtain the title compound(4.1g,
60~90%)

'H NMR(400MHz, CDCl3): 81.26(t, =7.2, 3H), 1.58(s, 3H), 1.70(s, 3H), 3.77(s, 3H),
4.24(q, =7.2, 1H), 4.95(q, J=4.4, 1H), 5.95(q, /=3.0, 1H), 7.20~7.39(m, 3H).

Preparation example,3'5 : ((4S,55)-5-(2,6-dichlorophenyl)-2,2-dimehtyl-
1.3-dioxolane-4-yl)methanol
cl o>(

29

OH
Ci

The substantially same method as described in Example 27 was conducted, except
that (4S,5R)-ethyl-5-(2,6-dichlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4-

carboxylate(Preparation example 33) was used instead of (4S,5R)-methyl-5-(2-

-chlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to

obtain the title compound(3.5g, 70~95%)
'H NMR(400MHz, CDCl3): 31.55(s, 3H),v1.68(s, 3H), 3.66(q, &~=5.5, 1H), 3.85(q,
J=5.1, 1H), 4.56~4.61(m, 1H), 5.78(d, =9.2, 1H), 7.19~7.37(m, 3H).

Preparation example 36 : (2R,3S)-methyl-3-(2,4-dichlorophenyl)-2,3-
dihydroxypropanoate
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Ctl OH O

0O
OH

~
cl _
The substantially same method as described in Preparation Example 3 was
conducted, except that (E)-Mefhyl-3-(2,4-dichlofophényl)acrylate(Preparation‘
example 28) was used instead of (E)-1'-chIoro-2-(3-(metho@méthoﬁ)ﬁrob—1- )
enyl)benzene(Preparation example 2), to obtain the title compouhd (2.4g., 75~90%). '.
'H NMR(400MHz, CDCl): 83.11(s, 1H), 3.88(s, 3H), 4.42(d, /=2.4, 1H), 5.43(d,
J=2.0, 1H), 7.28~7.33(m, 1H), 7.41(d, J=2.0, 1H), 7.55(d, = 8.4, 1H).

Preparation example 37 : (4R, 5S)-methyl-5-(2,4-dichlorophenyl)-2,2-
dimehtyl-1.3-dioxolane-4-carboxylate

Cl O\Z/O

0

O/

Cl

- The substantially same method as described in Example 26 was conducted, except

that (2R,35)-methyl-3-(2,4—dich|6ropheny|)-2,3-dihydroxypropanoate (Preparation
example 36) was used instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate (Preparation example 25), to obtain the title comﬁound(3.29,
60~80%) |

'H NMR(400MHz, CDCl3): 61.59(s, 3H), 1.63(d, 8.8, 3H), 3.78(s, 3H), 4.25(d,
#=7.6, 1H), 5.56(d, /=8.0, 1H), 7.28~7.33(m, 1H), 7.41(d, /=2.0, 1H), 7.56(d, /=
8.4, 1H). |

Preparation example 38 : ((4R,5R)-5-(2,4-dichlorophenyl)-2,2-dimehtyl-

1.3-dioxolane-4-yl)methanol
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The substantially same method as described in Example 27 was conducted, except
that (4R,55)-methyl-5-(2,4-dichlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4- -

carboxylate(Preparation example 37) was used instead of (4S,5R)—methyl-5¥(2-

: chloropvhenyl)-z,-z-dimehtyl-1.3-dioxolane-4-carboxy|ate (Preparation example 26), to

obtain the title compound(3.5g, 70~95%)

'H NMR(400MHz, CDCls): 81.56(s, 3H), 1.62(d, /4.8, 6H), 1.97(dd, =7.6, /7.2,

1H), 3.75~3.80(m, 1H), 3.82~3.86(m, 1H), 3.89~3.94(m, 1H), 5.36(d, /=8.4, 1H),

7.28~7.33(m, 1H), 7.41(d, J=2.0, 1H), 7.56(d, J= 8.4, 1H).

Preparation example 39 : (2R,3S)-ethyl-3-(2,6-dichlorophenyl)-2,3-

dihydroxypropanoate
Cl OH O
o0

al OH

The substantially same method as described in Preparation Example 3 was

-conducted, except that (E)-ethyl-3-(2,6-dichlorophenyl)acrylate(Preparation example

32) was used instead of (E)-1-chloro-2-(3-(methoxymethoxy)prop-1-

enyl)benzene(Preparation example 2), to obtain the title compound (2.8g, 75~90%).

' NMR(400MHz, CDCl;): 83.11(s, 1H), 3.88(s, 3H), 4.42(d, J=2.4, 1H), 5.43(d,

J=2.0, 1H), 7.28~7.33(m, 1H), 7.41(d, %2.0, 1H), 7.55(d, *= 8.4, 1H).'H
NMR(400MHz, CDCL): 8=1.21(t, =7.2, 3H), 3.22(s, 1H), 3.69(s, 1H), 4.20~4.28(m,
1H), 4.70(d, J=5.2, 1H), 5.62(d, J=5.6, 1H), 7.19~7.36(m, 3H).

Preparation example 40 : (4R,5$)-ethy|-5-(2,4-dich|oropheny|)-2,2-

‘dimehtyl-1.3-dioxolane-4-carboxylate
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The substantially same method as described in Example 26 was vcondu'cted, except

that (2R,3S)—ethy|-3-(2,6-dichIorophenyl)-2,3—dihydrdxypropanoate ‘(PreparatiOn :

- example 39) was used instead  of (ZS,3R)-methyl—3-(2-chlorophenyl)-2,3—

dihydroxypropanoate (Preparation example 25), to obtain the title compound(4.1g,
60~90%) |

'H NMR(400MHz, CDCls): 81.26(t, /=7.2, 3H), 1.58(s, 3H), 1.70(s, 3H), 3.77(s, 3H),

'4.24(q, J=7.2, 1H), 4.95(q, J=4.4, 1H), 5.95(q, /=3.0, 1H), 7.20~7.39(m, 3H).

Preparation examplé 41 : ((4R,5R)-5-(2,6-dichlorophenyl)-2,2-dimehtyl-

1.3-dioxolane-4-yl)methanol

The substantially same method as described in Example 27 was conducted, except

that  (4R,5S)-ethyl-5-(2,6-dichlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4-

carboxylate(Preparation example 40) was used instead of (4S,5R)-methyl-5-(2-

chlorophenyl)-2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to
obtain the title compound(5.2g, 70~95%)

'H NMR(400MHz, CDCl3): 81.55(s, 3H), 1.68(s, 3H), 3.66(q, 5.5, 1H), 3.85(q,
J=5.1, 1H), 4.56~4.61(m, 1H), 5.78(d, 9.2, 1H), 7.19~7.37(m, 3H).

Preparation example 42: (E)-3-(2-nitrophenyl)-acrylic acid
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The substantially same method as described in Preparation Example 9 was
_conducted, except that 2-nitrobenzenealdehyde was used instead of 2-
Fluoroaldehyde, to obtain the title compound (}2.069, 70~90%)

'H NMR(400MHz, DMso) 86.52(d, J=15.6, 1H), 7.65(t, J=8.1, 1H), 7.75(t, 3=7.4,
1H), 7.83(d, J=15.8, 1H), 7.92(dd( J=7.6, i._l, 1H), 8.65(dd, J=8.1, 1.2, 1H)

Preparation examplie 43 : (E)-Methyl-3-(2-nitrophenyl)acrylate

NO, o}

™ O/

The substantially same method as described ,in'ExampIe 24 was conducted, except
that (E)-3-(2-nitrophenyl)-acrylic acid (Preparation example_ 42)was used instead of
2-chlorocinnamic acid, to obtain the title compound(15.8g, 70&90%)

'H NMR(400MHz, CDCl5) & 3.80 (s, 3H), 6.34 (d, J=15.9 Hz, 1H), 7.49-7.68 (m, 4H),
8.01 (d, J=7.9Hz, 1H), 8.08 (d, J=15.9, 1H).

Preparation example 44 : (2R,3S)-methyl-3-(2-nitrophenyl)-2,3~

| dihydrbxypropanoate

NO, OH O

O/

S
The substantially same method as described }in Preparation Example 3 was -
conducted, eXcept that (E)-Methyi-3-(2-nitrophenyl)acrylate(Preparation example 43)
was used instead of (E)—1-chloro-2—(3-(methoxymetho>w)pr6p-1-enyl)benzene
(Preparation examble 2), to obtain the title compound (12.5g, 75~90%).

'H NMR(400MHz, CDCl3): 5=4.31(s, 3H), 5.44(m, 4H), 5.89(s, 1H), 7.53~7.90(m,
4H).
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Preparation example 45 : (4R, 55)-methyl-5-(2-nitrophenyl)-2,2-dimehtyl-

1.3-dioxolane-4-carboxylate

e

NO, O |

O/

The substantially same method as described in Example 26 was conducted, except
that (2R,3S)-methyl-3-(2-nitrophenyl)-2,3-dihydroxypropanoate (Preparation
example 44) was used instead of (2S,3R)-methyl-3-(2-chlorophenyt)-2,3-

“dihydroxypropanoate (Preparation example 25), to obtain the title compound(11g,

60~80%)
'H NMR(400MHz, CDCl3): 51.38(s, 3H), 1.40(s, 3H), 3.75(s, 3H), 4.49(d, /=7.4, 1H),
5.25(d, /=7.4, 1H), 7.48~7.77(m, 3H, 8.08(m, 1H)

Preparation example 46 : ((4R,5R)-5-(2-nitr0'phenyl)-2,2-c_lihiehtyl-1.3-

dioxolane-4-yl)methanol

NO, (>(

o)

OH
The substantially same method as described in Example 27 was conducted, except
that (_4R,55)-m‘ethyl-5-(2~nitrophenYI)—2,2-dimehtyl-1.3-dioxolane-4-carbo>kylate
(Preparation example 45) was usedv instead of (4S,SR)-methyl—5-(2-ch|orophenyl)-
2,2-dimehty|-1.3—dioxolane-4*carbo>'<ylate (Preparation example 26), to obtain the
title compound(13.1g, 70~95%)

'H NMR(400MHz, CDCly): 51.38(s, 3H), 1.40(s, 3H), 3.89(d, A=4.1, 2H), 4.26(dt,

- J=7.0, 4.1, 1H), 5.26(d, J=7.0, 1H), 7.55~7.86(m, 3H), 8.08(m, 1H).

Preparation example 47 : ((4R,5R)-5-(2-aminophenyl)-2,2-dimehtyl-1.3-
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dioxolane-4-yl)methanol

NH, g/'

o
OH -

To a stirred solution of ((4R,5R)-5-(2-nitr0phenyl)-2,2-dimehtyl-'1.3-'dioxblane-4-
yl)methanol(Preparation example 46, 14g) in EtOAc was added Pd(OH); (20wt%,
2.8g) under hydrogen gas(balloon). The mixture was stirred for 6h then the resuiting
mixture was filtered through celite and concentrated under reduced pre'ssure. The

- crude product was purified by SiO, gel column chromatography to give title
compound (7.5g 65~85%)

'H NMR (400MHz, CDCls): 51.39 (s, 3H), 1.40 (s, 3H),'v3.88 (d, 3=4.27, 2H), 3.99
(dt, J=7.02, 3=4.30, 1H), 4.74 (d, J=7.02, 1H), 6.65-6.72 (m, 2H), 6.98 (m, 1H),
7.25 (m, 1H).

Preparation example 48 : (2S,3R)-methyl-3-(2-nitrophenyl)-2,3-
dihydroxypropanoate o

NO, OH O

o/

OH
The substantially same method as described in Example 25 was conducted, except
that (E)-methyl-3-(2-nitrrophenyl)acrylate(Preparatibn example 43) was used instead
of (E)—Methyl-3~(2-chlorophenyl)acrylate(Prepération example 24), to"obtain the title
compound(21.7g, 60~80%)
'H NMR(400MHz, CDCly): 34.31(s, 3H), 5.44(m, 4H), 5.89(s, 1H), 7.53~7.90(m,
4H) -

Preparation example 49 : (4S,5R)-methyl-5-(2-nitrophenyl)-2,2-dimehtyl-

1.3-dioxolane-4-carboxylate
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Nozggo
S ~

(@)

The substantially same method as described in Example 26 was conducted, except
that (25,3 R)-methyl-3—(2-nitrophenyl)—2,3-dihydroxypropanoate (Preparation
example 48) was used instead of (ZS,3R)-methyvl—3-(2-chIoropheny‘l)-2,3-

5 dihydroxypropanoate (Preparation example 25), to obtain the title compound(21g,
60~90%) o

'H NMR(400MHZ, CDCl;): 81.38(s, 3H), 1.40(s, 3H), 3.75(s, 3H), 4.49(d, /=7.4,

1H), 5.25(d, #=7.4, 1H), 7.48~7.77(m, 3H, 8.08(m, 1H) |

10 Preparation example 50 : ((4S,5S)-5-(2-nitrophenyl)-2,2-dimehtyl-1.3-

dioxolané-4-yl)methanol

v, L

0

S o
The substantially same method as described in Example 27 was conducted, except
fhat (4S,5R)-methyl-5-(2-nitrophenyl)-2, 2-dimehtyl-1.3-dioxolane-4-carboxylate
15 (Preparation example 48) was used instead of (4S,5R)-methyl-5-(2-chiorophenyl)-
2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title compound(14g, 7o~95%) | N
'H NMR(400MHz, CDCls): 8 51.38(s, 3H), 1.40(s, 3H), 3.89(d, J=4.1, 2H), 4.26(dt,
7.0, 4.1, 1H), 5.26(d, /=7.0, 1H), 7.55~7.86(m, 3H), 8.08(m, 1H)..
20 'I
- Preparation example 51 ((4S,5S)-5-(2-aminophenyl)-2,2-dimehtyl-1.3-

dioxolane-4-yl)methanol
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e O

-0

OH

| The substantially same method as described in Example 47 was conducted, except
that , | (4S,5S)-methyl-5-(2-nitrophenyl)-2, 2-dimehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 50) was used instead of (4R,5R)-5-(2-nitrophenyl)-2,2-
5 | dimehtyl-1.3-dioxolane-4-yl)methanol (Preparation example 46), to obtain the title
| compound (11g, 70~95%) | v
H NMR(400MHz, CDCl3): 5 51.38(s, 3H), 1.40(s, 3H), 3.89(d, J=4.1, 2H), 4.26(ct,
J=7.0, 4.1, 1H), 5.26(d, J=7.0, 1H), 7.55~7.86(m, 3H), 8.08(m, 1H).

- 10

~ Preparation example 52: (E)-3-o-tolyacrylic acid

CHs o}

-"“0H

The‘ substantially same method as described in Preparation Example 9 was
conducted, except that 2-methylbenzenéa|dehyde was used instead of 2-

15 Fluoroaldehyde, to obtaih the title compound (1.5g, 70~90%)
'H NMR(400MHz, CDCl;): 52.48(s, 3H), 6.16(d, J=15.1, 1H), 7.00~7.10(m, 1H),
7.21~7.26(m, 3H), 8.04(d, /= 15.1, 1H), 11.0(s, 1H). |

Preparation eXample 53: (E)-Methyl-3¥o-tolyacrylate

CH, o}

™ O/

20
The substantially same method as described in Example 24 was conducted, except
that (E)-3-o-tolyacrylic acid (Preparation example 52)was used instead of 2-

chlorocinnamic acid, to obtain the title compound (1.5g, 70~90%)
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'H NMR(400MHz, CDCl;): 82.48(s, 3H), 3.77(s, 3H), 6.14(d, J=15.1, 1H),
7.00~7.10(m, 1H), 7.21~7.26(m, 3H), 8.07(d, /= 15.1, 1H).

Preparation example 54 : (2R,3S)_-n1ethy|-3-(2-methyl_phen‘yl)-2,3-
5 ' dihydroxypropanoate

‘CH; OH O

O/

- OH

The substantially same method as described in Preparation Example 3 was
conducted, except that (E)—Methyl-3-o-tolyacrylate(Preparation example 53) was
used instead of (E)-1-chloro-2-(3—(methoxymethoxy)prop-l?enyl)benzene
10 (Preparation example 2), to obtain the title compound (1.3g, 75~90%). |

'H NMR(400MHz, CDCh): 52.34(s, 3H), 2.80(s, 1H), 3.65(s, 1H), 3.68(s, 3H),
4.52(d, =7.0, 1H), 5.22(d, /7.0, 1H), 7.19~7.39(m, 4H). |

Preparation vexample 55 : (4R, 5S)-methyl-5-(2-methylphenyl)-2,2-

15 dimehtyl-1.3-dioxolane-4-carboxylate

CHj (;>(O

o

~o”

The substantially same method as described in Example 26 was conducted, except
that (2R,3S)—methyl-3-(2—methy|phenyl)-2,3-dihydroxypro'panoa.te ~ (Preparation
examp_le 54) was used instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2,3-

20 dihydroxypropanoate (Preparation example 25), to obtain the title compound(1.7g,
60~80%) |

'H NMR(400MHz, CDCl): 51.27(s, 6H), 2.34(s, 3H), 3.68(s, 3H), 5.11(d, =7.0,
1H), 5.81(d, /=7.0, 1H), 7.19~7.26(m, 3H), 7.37~7.39(m, 1H).
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Preparation example 56 : ((4R,5R)-5-(2-methylphenyl)-Z,Z-dimehtyl—1.3-

dioxolane-4-yl)methanol .

o 7

o
OH

The substanti_ally same method as described in Example 27 was conducted, except
that - (4R,5S)-methyl-5-(2-methylphenyl)-2,2-dimehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 55)'was used instead of (4S,5R)-methyl-5-(2-chlorophenyt)-
2,2-dimehty|-1.3-dioxolane;4—carboxylate (Preparation example 26), to obtain the
title compound(1.3g, 70~95%) |

'H NMR(400MHz, CDCls): 81.27(s, 6H), 2.34(s, 3H), 3.52~3.60(m, 2H), 3.65(s,
1H), 4.36(dd, J=7.0, J<7.0, 1H), 5.17(d, *7.0, 1H), 7.19~7.26(m, 3H),
7.37~7.39(m, 1H).

Preparation ‘example 57 : (2S,3R)-methyl-3-(2-methYlphenyI)-2,3-
~ dihydroxypropanoate -

CHs OH O
0

OH
The substantially same method as descri.bed in Example 25 was conducted, except
that (E)—fnethyl-3-o—tolyacrylate(Preparation example 53) was used instead of (E)- - |
Methyl-3-(2-chlorophenyl)acrylate(Preparation example 24), to obtain the title
compound(1.7g, 60~80%)
'H NMR(400MHz, CDCls): 52.34(5, 3H), 2.80(s, 1H), 3.65(s, 1H), 3.68(s, 3H),
4.52(d, =7.0, 1H), 5.22(d, /7.0, 1H), 7.19~7.39(m, 4H).

Preparation example 58 : (4S,5R)-methyl-5-(2-methylphenyl)-2,2-

dimehtyl-1.3-dioxolane-4-carboxylate
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CH, (;>(

?QO
> O/

The substantially same method as described in Example 26 was conducted, except

that (ZS,3R)—methy|—3-(2-methylphenyl)—2,3-dihyd|?oxypropanoate (Preparation

example 57) was wused instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2,3-
dihydrbkypropanoate (Preparatioh example 25), to obtain the title compound(1.9g,
60~90%) |

'H NMR(400MHz, CDCl5): 01.27(s, 6H), 2.34(s, 3H), 3.68(s, 3H), 5.11(d, ~=7.0,
1H), 5.81(d, =7.0, 1H), 7.19~7.26(m, 3H), 7.37~7.39(m, 1H).

Preparation example 59 : ((4S,5S)-5-(2-methylphenyl)-2,2-dimehtyl-1.3-

dioxolane-4-yl)methanol

o o

=0

OH

The substantially same method as described in Example 27 was conducted, except
that (4S,5R)-methyl-5-(2-methylphenyl)-z,2-dimehtyl-1.3-dioxolané-4-carbo>wlate
(Preparation example 58) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title compound(1.5g, 70~95%)

'H NMR(400MHz, CDCl3): 81.27(s, 6H), 2.34(s, 3H), 3.52~3.60(m, 2H), 3.65(s,
1H), 4.36(dd, 7.0, ”J=7.o, 1H), 5.17(d, 7.0, 1H), 7.19~7.26(m, 3H),
7.37~7.39(m, 1H).

Preparation example 60 : ((4R,5S)-methyl-5-(2-chlorophenyl)-2-mehtyl-

1.3-dioxolane-4-carboxylate
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Dichlorometha’ne (MC) was added to (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-

dihydroxypropanoate at room temperature. 1,1-Diethoxyethane (8ml) and p-

toluenesulfonic acid (0.27g) was added and stirred at room temperature. The

reaction mixture was quenched with H,0, extracted with MC, washed with H,0, dried
over anhydrous magnesium sulfate(MgSO,), filtered and concentrated. The crude

c‘ompouhd was purified by a silica gel column to produce the title compound(3.6g,

- 70~95%).

'H NMR(400MHz, CDCls) 51.36(d, J=6.4, 3H), 3.78(s, 3H), 4.30(d, J=7.6, 1H),
5.07(m, 1H), 5.62(d, J=7.6, 1H), 7.28~7.64(m, 4H)

Preparation exainple 61 : ((4R,5R)-5-(2-chiorophenyl)-2-mehtyl-1.3-
dioxola‘ne-4-yl)methanol | |

cl o/g

“OH

The substantially same method as described in Example 27 was conducted, except
that (4R,55)-methyl-5-(2-chlorophenyl)-2-mehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 60) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehtyi-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title compound(3.1g, 70~95%)

'H NMR(400MHz, CDCl3): 51.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, J=7.0,

J=7.0, 1H), 5.06(m, 1H), 5.17(d, /=7.0, 1H), 7.19~7.26(m, 3H), 7.37~7.39(m, 1H).

Preparation example 62 : ((4S,5R)-methyl-5-(2-chlorophenyl)-2-mehtyl-
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1.3-dioxo|ane-4-carboxy|ate

The substantially same method as described in Example 60 was conducted, except |

that (2S,3R)-methy!-3-(2-chloropheny!)-2.3-dihydroxypropanote(Preparation example

25) was USed instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2.3-dihydroxypropanote ,
to obtain the title compound(2.1g, 70~95%). '

IH NMR(400MHz, CDCly) 51.36(d, J=6.4, 3H), 3.78(s, 3H), 4.3o(d, J=7.6, 1H),
5.07(m, 1H), 5.62(d, *<7.6, 1H), 7.28~7.64(m, 4H)

Preparation example 63 : ((4S,55)-5-(2-chlorophenyl)-2-mehtyl-1.3-
d}ioxolane-4-yl)methanol |

cl g/g

“"OH

The substantially same method as described in Example 27 was condu‘cted, except
that (4R,SS)-methyl-5—(2-chlorophenyl)-2-mehty|-1.3¥dioxolane-4-carb0xylate
(Preparation example 60) was used instead of (4S,5R)-methy|-5-(2fchIorophenyl)- |
2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title compound(3.1g, 70~95%) v

'H NMR(400MHz, CDCls): 81.37(d, /6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, /=7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, =7.0, 1H), 7.19~7.26(m, 3H), 7.37~7.39(m, 1H).

Preparation example 64 : (4R, 55)-methy|-5-(2-chIorophenyl)-z,2-diehtyl-

1.3-dioxolane-4-carboxylate
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m%

(o)

o/

3-pentanbne was added to (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate at room temperature. Sulfuric acid (H,SO;) was added and
stirred at room temperature. The reaction mixture was quenched with H,O, extracted
with EA, washed with H,O, dried over anhydrous sodium sulfate(Na,SO.), filtered
- and concentrated. The crude compound was pu'rified by a silicé gel column to
produce the title compound(1.6g, 60~85%). |
'H NMR(400MHz, CDCl3) 80.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H),_5.11(d, J=7.6,
1H), 5.81(d, J=7.6, 1H), 7.22~7.60(m, 4H)

‘Preparation example 65 : ((4R,5R)-5-(2-chlorophenyl)-2,2-diehtyl-1.3-

‘dioxolane-4-yl)methanol

@J\'AOH

The substantially same method as described in Example 27 was conducted, except
that (4R,5S)-methyl-5-(2-chlorophenyl)-2,2-diehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 64) was usedbinstead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehtyl-1.3-dioxolane-4-carboxYIate (Preparation example 26), to obtain the
 title compound(2.0g, 70~95%) | |
'H NMR(400MHz, CDCl3): 50.96(m, 6H), 1.59(m, 4H), 3.66(d, J=8.0, 2H), 5.09 (d,
J=7.6, 1H), 5.88(d, J=7.6, 1H), 7.26~7.62(m, 4H). |

Preparation example 66 : (4S, 5R)'-methyl-5-(2-chlordphenyl)-2,2-diehtyl- ,

1.3-dioxolane-4-carboxylate
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%

The substantially same method as described in Example 64 was conducted, except.
that (2S,3R)-methyl-3-(2-chlorophenyl)-2.3-dihydroxypropanote(Preparation example
25) was used instead of (2S,3R)-methyl-3-(2-chlorophenyl)-2.3-dihydroxypropanote ,
5 . to obtain the title compound(1.4g, 70~95%). | o
'H NMR(400MHz, CDCl;) 80.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, 7.6,
1H), 5.81(d, J=7.6, 1H), 7.22~7.60(m, 4H) |

Preparation example 67 : ((4S,5S)-5-(2-chlorophenyl)-2,2-diehtyl-1.3-
10  dioxolane-4-yl)methanol |
o

=

OH

The substantially same method as described in Example 65 was cqnducted, except
that (4S,5R)-methyl-5-(2-chlorophenyl)-2,2-diehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 66) was used instéad of (4R,5S)-methyl-5-(2-chlorophenyl)-
15 2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title
compound(Z.ng, 70~95%) »

'H NMR(400MHz, CDCls): 50.96(m, 6H), 1.59(m, 4H), 3.66(d, 3=8.0, 2H), 5.09 (d,
J=7.6, 1H), 5.88(d, =7.6, 1H), 7.26~7.62(m, 4H).

20 Preparation example 68 : (2R, 3S)-methyl-3-(2-chlorophenyl)-1,4-

dioxaspiro[4,4]nonane-2-carboxylate
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Cl O%O

o)

o/

The‘substantially same method as described in Example 64 was conducted, except
that cyclopentanone was used instead of 3-pentanone, to obtain the title cdmpOUnd o
(2.29, 70~95%). |
5 'H NMR(400MHz, DMSO) 51.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,
3H), 3.68(s, 3H), 4.40(d, J=7.2, 1H), 5.39(d, /=7.2, 1H), 7.39~7.61(m, 4H)

Preparation example 69 - : ((4R,5R)-5-(2-chlorophenyl)-1,4-
dioxaspiro[4,4]nonane-2-yl)methanol

. o7

o
OH

10 , . :
The substantially same method as described in Example 65 was conducted, except

that (2R, 3S)-methy|-3-(2-chlorophenyl)-1,’4—dioxaspird[4,4]honane-z—carboxylate
(Preparation example 68) was used instead of (4R,l55)-methy|-5-(2¥chIorophenyl)- '
2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title
15 compound (1.7g, 70~95%)

'H NMR(400MHz, DMSO): 51.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
~2H), 3.82~3.86(m, 1H), 4.90(t, /5.2, 1H), 5.12(d, /7.6, 1H), 7.34~7.58(m, 4H)

| Preparation example 70 : (2S, 3R)-methyl-3-(2-chlorophenyl)-1,4-

20 dioxaspiro[4,4Inonane-2-carboxylate

The substantially same method as described in Example 68 was conducted, except
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that (2S,3R)-methyl-3-(2-chlorophenyl)-2,3-dihydroxypropanoate was used instead
of (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-dihydroxypropanoate, to obtain the title

vcompound(l.Sg, 70~95%).

' NMR(400MHz, DMSO) 51.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,

3H), 3.68(s, 3H), 4.40(d, J=7.2, 1H), 5.39(d, =7.2, 1H), 7.39~7.61(m, 4H)

Preparation example 71 : ((4R,5R)-5-(2-chlorophenyl)-1,4-

- dioxaspiro[4,4]nonane-2-yl)methanol

e

-0

OH

The'éubstantially same method as described in Example 69 wés condutted, except
that (25, 3R)-methyl—3-(2-ch|orophenyl)—1,4-dioxa§piro[4,4]nonane-2-carboxylate
(Preparafion example 70) was used instead of (2R, 3S)-methyl-3-(2-chlorophenyl)-
1,4-di’oxavspiro[4,4]nonane-z-carboxylate(Preparation example 68), to obtain the title
compound(1.8g, 70~95%)

'H NMR(400MHz, DMSO0): 51.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
2H), 3.82~3.86(m, 1H), 4.90(t, /=5.2, 1H), 5.12(d, /=7.6, 1H), 7.34~7.58(m, 4H)

Preparation example 72 : (2R, 3S)-methyl-3-(2-chlorophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

Cl O%O

o}
o/
The substantially same method as described in Example 64 was conducted, except
that cyclohexanone was used instead of 3-pentanone, to obtain the title compound

(1.2g, 70~95%).

)
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IH NMR(400MHz, DMSO) 51.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, /=8.0, 1H),

'5.85(d, =8.0, 1H), 7.35~7.63(m, 4H)

Preparation example - 73  : ((4R,5R)-5-(2-ch|oropheny!)—1,4-

dioXaspir6[4,5]decane-Z-YI)methanol

The substantially same method as described in Example 65‘ was conducted, except
that (2R, 3S)-methyl-3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate
(Preparatidn example 72) was used instead of (4R,SS)-methyl-S-(Z-éhIordphenyl)-

2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example '64), to obtain the title

, compound(1.89_, 70~95%)

'H NMR(400MHz, DMSO): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.48~7.87(m, 4H)

Preparation example 74 : (2S5, 3R)-methyl-3-(2-chlorophenyl)-1,4-

_ dioxaspiro[4,5]decane-2-carb‘oxy|ate

The substantially same method as described in Example 72 was conducted, except
that (ZS,3R)-methyl-3—(2-chIorophenyl)-2,3-dihydroxYpropanoate was used instead
of (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-dihydroxypropanoate, to obtain the title
compound (2.1 g, 70~95%). ' |

'H NMR(400MHz, DMSO) 51.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, /8.0, 1H),
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5.85(d, /=8.0, 1H), 7.35~7.63(m, 4H)

Preparation example 75 :  ((4S,55)-5-(2-chlorophenyl)-1,4-

dioxaspiro[4,5]decane-2-yl)methanol

The substantially same method as described in Example 65 was conducted, except
that (2S, 3R)-methyl-3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate
(Preparation example 74) was used instead of (4R,5S)-methyl-5-(2-chlorophenyl)-
2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title

10 . compound(1.6g, 70~95%)
14 NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.48~7.87(m, 4H) |

Preparation example 76 : (2R, 3S)-methyl-3-(2-chlorophenyl)-2-phenyl-

15 1,3-dioxolane-4-carboxylate

a olo _

o

O/

The substantially same method as described in Example 64 was conducted, except
that benzaldehyde was used instead of 3-pentanone, to obtain the title compound
(1.1g, 50~70%).
20 H NMR(4OOMH2, DMSO) 61.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, ~=8.0, 1H),
5.85(d, J=8.0, 1H), 7.35~7.63(m, 4Hj |
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Preparation example 77 : ((4R,5R)‘-5-(2-chIorophenyl)-2-phenyl-1,3-
dioxolane-4-yl)methanol

¢l o oé
@N/\OH

The substantially same method as described in Example 65 was conducted, except

that ~ (2R, 3S)-methyl-3-(2-chloropheny!)-2-phenyi-1,3-dioxolane-4-carboxylate

(Preparation example 76) was used instead of (4R,5S)-methyl-5-(2-chlorophenyl)-

.2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title

compound(0.7g, 70~95%)
'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, 5=7.6, 1H), 7.48~7.87(m, 4H)

Preparation example 78 : (2S, 3R)-methyl-3-(2-chlorophenyl)-2-phenyl-

1,3-dioxolane-4-carboxylate

The substanti‘ally same meth’od as described in Example 66 was condUCted, except
that benia|dehyde was used instead of 3-pentanone, to obtain the title compound
(1.9g, 50~70%).

'H NMR(400MHz, DMSO) 81.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, =8.0, 1H),
5.85(d, /=8.0, 1H), 7.35~7.63(m, 4H)

Preparation example 79 : ((4S,55)-5-(2-chlorophenyl)-2-phenyi-1,3-

dioxolane-4-yl)methanol
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OH’

The substantially same method as deséribed in Examp.le 65 was conducted, except .
tHat 2s, 3R)-methyl-3—(2-chlo'rophenyl)—2-phenyl—1,3-dioxolane-4-carboxylate
(Preparation example 78) was used instead of (4R,5S)-methyl-5-(2-chlorophenyl)-

5 2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title
compound(1.3g, 70~95%) _

H NMR(4OOMH2, DMSO): 81.63~1.75(m, 10H), 3.52~3.81(m, ZH), 3.95(t, ~=8.0,
1H), 5.43(d, /=7.6, 1H), 7.48~7.87(m, 4H) | | |

10 ' Preparation example 80 : (E)-Methyl-3-(2-ﬂUOrophehyl)aCi'yIate

©/\/U\o/

The substantially same method as described in Example 24 was conducfed, 'except
that (E)—3(2-ﬂuorophenyl)—acrylic acid(Preparation example 9)was ‘.used instead of
2-chlorocinnamic acid, to obtain the title compouﬁd.(6.98g, 70~90%)

15 '"H NMR(400MHz, CDCl;) 83.84 (s, 3H), 6.45 (d, /=16.0, 1H), 7.24~7.62 (m, 4H),
8.12 (d, =16.0, 1H) |

Preparation example 81 : (2R,3S)-methyl-3-(2-fluorophenyl)-2,3-

dihydroxypropanoate
F OH 0O
o/
20 OH

The substantially same method as described in Preparation Example 3 was

conducted, except that (E)-Methyl-3-(2-fluorophenyl)acrylate(Preparation example
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80) was wused instead of (E)-1-chloro—2-(3-(methoxymethoxy)prop—1-eny1)
benzene(Preparation example 2), to obtain the title compound (7.5‘g, 75~90%).

'H NMR(400MHz, CDCl;): §=4.31(s, 3H), 5.44(m, 4H), 5.89(s, 1H), 7.32~7.70(m,
4H). ' '

'Prepa_ration example 82 : (2S,3R)-methyl-3-(2-fluorophenyl)-2,3-

dihydroxypropanoate

F OH O

O/

OH

The substantially same method as described in Example 25 Was f:onducted, except
that (E)fmethyl-3-(2-ﬂuorop}heny|)acrylate(Preparation example 80) “was  used
instead of (E)-Methyl-3-(2-chlorophenyl)acrylate(Preparation example 24), to obtain
the title compound (7.2g, 60~80%) |

'H NMR(400MHz, CDCl3): 6=4.31(s, 3H), 5.44(m, 4H), 5.89(s, 1H), 7.32~7.70(m,
4H). |
Preparation example 83 : ((4R,5$)-methyl-5-(2-fluorophenyl)—2-mehtyl-

1.3-dioxolane-4-carboxylate

The éubstantially same method as described in Example 60 wés conducted, except -
that (2R,3S)-methy|-3-(2-ﬂuorophenyl)-2,3-dihydroxypropanoafe(Preparation
example 81) was used instead of ((2R,3S)-methyi-3-(2-chlorophenyt)-2,3-
dihydroxypropanoate, to obtain the title compound(3.1g, 70~95%).

'H NMR(400MHz, CDCl3) 81.36(d, /6.4, 3H), 3.78(s, 3H), 4.30(d, J=7.6, 1H),
5.07(m, 1H), 5.62(d, J=7.6, 1H), 7.29~7.67(m, 4H)
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Preparation example 84 : ((4R,5R)-5-(2-fluorc_)phenyl)-2-mehty_|-1.3-

dioxolane-4-yl)methanol

| o
©)\‘/\OH

The substantially same method as described in Example 27 was conducted, except '
that (4R,5S)-methyl-5-(2-fluorophenyl)-2-mehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 83) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehty|-_1.3-dioxolane-4-carboxYIate (Preparation example 26), to obtain the
title compound(3.3g, 70~95%) | |

H NMR(400MHZ, CDCl3): 81.37(d, 7=6.0, 3H), 3.62~3.70(m, .2H), 4.36(dd, /=7.0,

J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.19~7.39(m, 4H).

~ Preparation example 85 : ((4S,5R)-methyl-5-(2-fluorophenyl)-2-mehtyl-

1.3-dioxolane-4-carboxylate

The substantially same method as described in Example 60 was conducted, except
that (2S,3R)-methyl-3-(2-fluorophenyl)-2.3-dihydroxypropanote(Preparation example
82) was used instead of (25,3R)-methyl-3-(2-chlorophenyl)-z.3-dihydroxypr0panote ;

- to obtain the title compound (2.9g, 70~95%).

'H NMR(400MHz, CDCls) 81.36(d, J=6.4, 3H), 3.78(s, 3H), 4.30(d, /=7.6, 1H),
5.07(m, 1H), 5.62(d, /7.6, 1H), 7.29~7.69(m, 4H)

Preparation example 86 : ((4S,SS)-5-(2-fluorophenyl)—2-h1ehty|-1.3-
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dioxolane-4-yl)methanol
o

"
10

The substantially same method as described in Example 27 was conducted, except

that (4R,SS)-methyl-S-(Z-ﬂuorophenyl)-z-mehtyl-1.3-dioxolane-4-carboxy(ate
(Preparation example 85) was used instead of (4S,5R)-methYl-5-(2-chloropheny|)-
_‘ 2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title-compound(3.8g, 70~95%) ,
'H NMR(400MHz, CDCls): 51.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, /=7.0,
J=7.0, lH), 5.06(m, 1H), 5.17(d, *=7.0, 1H), 7.19~7.4.2(m, 4H). |

10

15

.20

~ Preparation example 87 : (4R, 5S)-methyl-5-(2-fluorophenyl)-2,2-diehtyl-

1.3-dioxolane-4-carboxylate

The substantially same method as described in Example 64 was conducted, except
that  (2R,3S)-methyl-3-(2-fluorophenyl)-2,3-dihydroxypropanoate (Preparation
example  81) was used instead of (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate, to obtain the title compound (2.1g, 60~85%).

'H NMR(400MHz, CDCl;) 50.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), >5.11(d, J=7.6,
1H), 5.81(d, =7.6, 1H), 7.20~7.61(m, 4H)

Preparation example 88: ((4R,5R)-S-(Z-fluorophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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©)\l/\OH

The substantially same method as described in Example 27 was conducted, except
that (4R,5S)-methyl-5-(2-fluorophenyl)-2,2-diehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 87) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title corhpound (2.2g, 70~95%) |

'H NMR(400MHZ, CDCI3) 00.96(m, 6H), 1.59(m, 4H), 3.66(d, J=8.0, 2H), 5.09 (d,
J—7 6, 1H), 5.88(d, /=7.6, 1H), 7.23~7.60(m, 4H).

~ Preparation example 89 : (4S, 5R)-methyl-5-(2-fluorophenyl)-2,2-diehtyl-

1.3-dioxolane-4-carboxylate

F%
o~

g

~ The substantially same method as described in Example 87 was conducted, except
that (2S,3R)-methyl-3-(2-fluorophenyl)-2,3-dihydroxypropanoate (Preparation
example ‘82) was used instead of' (2R,3S)-methyl-3-(2-fluorophenyl)-2.3-
dihydroxYpropahote (Preparation example 81) , to obtain the title compound (2.3g,
70~95%).
H NMR(4OOMHz,v CDCl;) §0.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, 7.6,
1H), 5.81(d, &=7.6, 1H), 7.20~7.61(m, 4H)

Preparation example 90 : ((4S,5S)-5-(2-fluorophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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“The substantially same method as described in Example 88 was conducted, except

OH

%

that (4S,5R)—mefhyl-_5-(2-ﬂuor_ophenyl)-z,2-diehty|—1.3-dioxo|ane-4-carboxylate

(Preparation example 89) was used instead of (4R,5S)-methyl-5-(2-fluorophenyl)-
5 2,2-diehty|-1.3-dioxolan'e-4-carboxylate(Preparation example 87), to obtain the title

compound(2.2g, 70~95%) |

- 'H NMR(400MHz, CDCI3):_60.96(m, 6H), 1.59(m, 4H), 3‘_.66(d, J=8.0, 2H), 5.09 (d,

=76, 1H), 5.88(d, /=7.6, 1H), 7.23~7.62(m, 4H). |

10 Preparation example 91 : (2R, 3S)-methyl-3-(2-fluorophenyl)-1,4-

dioxaspiro[4,4]nonane-2-carboxylate

.The substantially same method as described in Example 87 was conducted, except
that cyclopentanone was used instead of 3-pentanone, to obtain the title compound
15 (2.1g, 70~95%). - . |
'H NMR(400MHz, DMSO) 61.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,
3H), 3.68(s, 3H), 4.40(d, 7.2, 1H), 5.39(d, /=7.2, 1H), 7.33~7.62(m, 4H)

Preparation example 92 : ((4R,5R)-5-(2-fluorophenyl)-1,4-

20 dioxaspiro[4,4]nonane-2-yl)methanol

: (0]
. ©).\'/\OH

The substantially same method as described in Example 65 was conducted, except
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fhat (2R, 3S)-methyl-3-(2-flucrophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate
(Preparation example 91) was used instead of (4R,5S)-methyl-5-(2-chlorophenyl)- - |
2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title
compound(1.9g, 70~95%) |

'H NMR(400MHz, DMSO): 51.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
2H), 3.82~3.86(m, 1H), 4.90(t, /=5.2, 1H), 5.12(d, J=7.6, 1H), 7.32~7.57(m, 4H)

Preparation example 93 : (2S, 3R)-methyl-3-(2-fluorophenyl)-1,4-

dioxaspiro[4,4]nonane-2-carboxylate

oD

: Q
z O/

The substantially same method as described in Example 91 was conducted, except
that (2S,3R)-methyl-3-(2-fluorophenyl)-2,3-dihydroxypropanoate(Preparation
example 82) was wused instead of (2R,3S)-methyl-3-(2-fluorophenyl)-2.3-
dihydroxypropanote (Preparation example 81), to obtain the title compound (1.5g,
70§95°/o).

'H NMR(400MHz, DMSO) 51.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,

© 3H), 3.68(s, 3H), 4.40(d, =7.2, 1H), 5.39(d, J=7.2, 1H), 7.39~7.61(m, 4H)

Preparation example 94 : ((4R,5R)-5-(2-fluorophenyl)-1,4-

dioxaspiro[4;4]nonane-2-yl)methanol

o

The substantially same method as described in Example 88 was conducted, except

OH

%

that (2S,3R)-methyl-3-(2-fluorophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate
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(Preparation example 93) was used instead of (4R,5$)-methy|-5-(2-ﬂuorophe'nyl)—’
2,2-diehtyi-1.3-dioxolane-4-carboxylate(Preparation example 87), to obtain the title
compound (1.2g, 70~95%) |

'H NMR(400MHz, DMSO): 51.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
2H), 3.82~3.86(m, 1H), 4.90(t, /=5.2, 1H), 5.12(d, J=7.6, 1H), 7.38~7.63(m, 4H)

Preparation example 95 : (2R, 3S)-methyl-3-(2-fluorophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

F O%O

@/kl/u\o/

The substantially same method as described in Example 91 was conducted, except

that cyclohexanone was used instead of cyclopentanone, to obtain the title

- compound(1.7g, 70~95%).

'H NMR(400MHz, DMSO) 81.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, J=8.0, 1H),
5.85(d, /=8.0, 1H), 7.37~7.63(m, 4H) |

Preparation example 96 : ((4R,5R)-5-(2-fluorophenyl)-1,4-

dioxaspiro[4,5]decane-2-yl)methanol

o)
San

The substantially same method as described in Example 73 was conducted, except
that (2R,v 35S)-methyl-3-(2-fluorophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate
(Preparation example 95) was used instead of (2R,3S)- methyl-3-(2-chlorophenyl)-

1,4-dioxaspiro[4,5]decane-2-carboxylate (Preparation example 72), to obtain the title
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compound (1.4g, 70~95%)
IH NMR(400MHz, DMSO): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, J=8.0,
1H), 5.43(d, J=7.6, 1H), 7.42~7.89(m, 4H) |

Preparation example 97: (2S, 3R)-methyl-3-(2-fluorophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

e

o/

3

The substantially same method as described in Example 95 was conducted, except
that - (25,3R)—methyl-3-(2—ﬂuorophenyl)-2,3-dihydroxypropanoate (Preparation
example 82) was wused instead of (2R,3S)-methyl-3-(2-fluorophenyl)-2.3-
dihydroxypropanote (Preparation example 81), to obtain the title compound (1.8 g,
70~95%).

14 NMR(400MHz, DMSO) 61.61~1.69(m,. 10H), 3.79(s, 3H), 4.33(d, /=8.0, 1H),

| 5.85(d, /=8.0, 1H), 7.32~7.64(m‘, 4H)

15

20

Preparation example 98 : ((4S,5S)-5-(2-fluorophenyl)-1,4-

dvioxaspiro[4,5]decane-2-yl)methanoI

O
@szH

The substantially same method as described in Example 96 was conducted, except

"
10

that (2S5, 3R)-methyl-3-(2-fluorophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate
(Preparation example 97)was used instead of (2R, 35)—methYI-3-(2-ﬂuorophenyl)-

1,4-dioxaspiro[4,5]decane-2-carboxylate (Preparation example 95), to obtain the title -
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compound(1.5g, 70~95%)
'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, J=8.0,
1H), 5.43(d, J=7.6, 1H), 7.33~7.67(m, 4H) |

Preparation example 99: (2R, 35)-methyl-3-(2-fluQrophenyI)-Z-phenyI-

1,3-dioxolane-4-carboxylate

The substantially same method as described in Example 87 was conducted, except
that benzaldehyde was used instead of 3-pentanone, to obtain the titlé compound
(1.6g, 50~70%). |
" 14 NMR(400MHz, DMSO) 31.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, J=8.0, 1H),
5.85(d, J=8.0, 1H), 7.33~7.64(m, 4H)

Preparation example 100: ((4R,5R)-5-(2-fluorophenyl)-2-phenyl-1,3-

dioxolane-4-yl)methanol

F o?
©/'\l/\OH

The substantially same method as described in Example 65 was conducted, except
that (2R, 3S)-methyl-3-(2—ﬂuorophenyl)-z-phenyl-1,3-dioxo|ane-4-carbo>wlate
(Preparation example 99) was used instead of (4R,5S)-methyl-5-(2-chlorophenyl)-
2,2-diehty|-1.3-dioxo|ane-4-carboxy|ate(Preparation example 64), to obtain the title

compound(1.3g, 70~95%)

'H NMR(400MHz, DMSQ): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
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1H), 5.43(d, /=7.6, 1H), 7.43~7.85(m, 4H)

Preparation example 101 : (2S, 3R)-methyl-3-(2-fluorophenyl)-2-phenyl-
1,3-dioxolane-4-carboxylate

F o1 0
v

o)

%

The substantially same method as described in Example 89 was conducted, except
that benzaldehyde was used instead of 3-pentanone, to obtain the title compound
(1.7g, 50~70%).

'H NMR(400MHZ DMSO) 01.61~1.69(m, 10H), 3. 79(s, 3H), 433(d J=8.0, 1H),
5.85(d, J=8.0, 1H), 7.33~7.64(m, 4H)

Preparation example 102 : ((4S,55)-5-(2-ﬂuorophényl)-2-phenyl-1,3-
dioxolane-4-yl)methanol |

P

o
OH .

The substantially same method as described in Example 65 was conducted, except
that (ZS, 3R)-methyl-3-(2-ﬂuorophenyl)-Z-phenyl-1,3-diox6|ane-4-carboxy|ate
(Preparation example 101) was used instead of (4R,5S)-methyl-5-(2-chlorophenyl)-
2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title
compound (1.1g, 70~95%)

'H NMR(400MHz, DMS0): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.43~7.85(m, 4H)
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Preparation example 103 : (E)-Methyl-3-(2-iodophenyl)acrylate

@/\/u\o/

The substantially same method as described in Example 24 Was conducted, except
that (E)-3(2-iodophenyl)-acrylic acid(Preparation example 17)was used instead of
2-chlorocinnamic acid, to obtain the title compound.(3.2g, 70~90%)

*H NMR(400MHz, CDCls) 33.84 (s, 3H), 6.45 (d, /=16.0, 1H), 7.01~7.35 (m, 4H),

- 8.09 (d, /=16.0, 1H)

Preparation . example 104 : (2R,3S)-methyl-3-(2-iodophenyl)-2,3-

dihydroxypropanoate
| OH O

o7
OH

The substantially‘same method as described in Preparation Example 3 was

conductéd, except that (E)-Methyl-3-(2-iodophenyl)acrylate (Preparation example

103) was used instead of (E)-1-chloro-2-(3-(methoxymethoxy)prop-1-enyl)benzene

(Preparation example 2), to obtain the title compound (3.2g, 75~90%).
~ H NMR(400MHz, CDCls): 6=4.31(s, 3H), 5.44(m, 4H), 5.89(s, 1H), 7.30~7.71(m,
4H).

Preparation example 105 : (2S,3R)-methyl-3-(2-iodophenyl)-2,3-

dihydroxypropanoate
| OH O

O/

oH
- The substantially same method as described in Example 25 was conducted, except
that (E)-methyl-3-(2-iodophenyl)acrylate (Preparation example 103) was used

instead of (E)-Methyl-3-(2-chlorophenyl)acrylate (Preparation example 24), to obtain
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the title compound (3.1g, 60~80%).
'H NMR(400MHz, CDCl;): 6=4.31(s, 3H), 5.44(m, 4H), 5.89(s, 1H), 7.31~7.72(m,
aH). . .

Preb'aration example 106 : ((4R,5S)-methyl-5-(2-iodophenyl)-2-mehtyi-

1.3-dioxolane-4-carboxylate

The substantially same method as described in Example 60 was conducted, except

‘that (2R,3S)-methyl-3-(2-iodophenyl)-2,3-dihydroxypropanoate (Preparation example

104) was used instead of ((2R,3S)-methyl-3-(2-ch|orophenyl)-2,3-
dihydroxypropanoate, to obtain the title compound (2.7g, 70~95%).
'H NMR(400MHz, CDCl;) 81.36(d, *=6.4, 3H), 3.78(s, 3H), 4.30(d, J=7.6, 1H),

5.07(m, 1H), 5.62(d, /7.6, 1H), 7.29~7.70 (m, 4H)

‘Preparation example 107 : ((4R,5R)-5-(2-iodophenyl)-2-mehtyl-1.3-

dioxolane-4-yl)methanol

o

The substantially same method as described in Example 27 was conducted, except
that (4R,55)—methyl-5-(2-iodophenyl)-2-mehty|-1.3-dioxoléne-4—carbo>wlate
(Preparation example 106) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehtyl-1.3-dioXp|ane-4-carboxy|ate ‘(Preparation example 26), to obtain the
title compound (2.3g, 70~95%)

'H NMR(400MHz, CDCly): 51.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, 7.0,
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7.0, 1H), 5.06(m, 1H), 5.17(d, /7.0, 1H), 7.17~7.41(m, 4H).

Preparation example 108 : ((4S,5R)-methyl-5-(2-iodophenyl)-2-mehtyl-

. 1.3-dioxolane-4-carboxylate

The substantially same method as described in Example 60 was conducted, except
.that (2S,3R)-methyl-3-(2-iodophenyl)-2.3-dihydroxypropanote(Preparation example
104) was used instead of (2S,3R)-methy!-3-(2-chiorophenyl)-2.3-
| dihydroxypropanote , to obtain the title compound .(2.49, 70~95%).
10 'H NMR(400MHz, CDCl;) 51.36(d, J=6._4, 3H), 3.78(s, 3H), 4.30(d, J=7.6, 1H),
5.07(m, 1H), 5.62(d, J=7.6, 1H), 7.29~7.70 (m, 4H)

Preparation example 109 : ((4S,5$)-5—(2-iodophenyl)-z-mehtyl-1.3-

dioxolane-4-yl)methanol

o

OH

y

15

The substantially same method as described in Example 107 was conducted,
except that (4S,5R)-methyl-5-(2-iodophenyi)-2-mehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 108) was used instead of (4R,5S)-methyl-5-(2-iodophenyt)-2-

| mehtyl-1.3-dioxolane-4-carboxylate(Preparation example 106), to obtain the title
20 compound (1.9g, 70~95%)

H NMR(400MHz, CDCly): 81.37(d, /6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, =7.0, -

7=7.0, 1H), 5.06(m,v1H), 5.17(d, 7.0, 1H), 7.17~7.41(m, 4H)
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Preparation example 110 : (4R, SS)-methyl-5-(2-iodophenyl)-2,2-diehtyl- ‘

1.3-dioxolane-4-carboxylate

The substantially same method as described in Example 64 was conducted, except
that (2R,3S)-methyl-3-(2-iodophenyl)-2,3-dihydroxypropanoate(Preparation example
104) = was used instead of (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate, to obtain the title compound (2.6g, 60~85%).

H NMR(400MHZ, CDCli;) 60.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, /7.6,
1H), 5.81(d, J=7.6, iH), 7.23~7.65(m, 4H)

Preparation example 111 : ((4R,5R)-5-(2-iodophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol

e

5 _
@J\V\OH

The substantially same method as described in Example 107 was conducted, '
except that (4R,SS)-methyl-5-(2-ioddphenyl)—2,2-diehtyl-1.3-dioxo|ane-4-carbo'xylate
(Preparation example 110) was used instead of (4R,5S)-methyl-5-(2-iodophenyl)-2-
mehtyl-1.3-dioxolane-4-carboxylate(Preparation example 106), to obtain the title
compound(2.1g, 70~95%)

H NMR(400MHz, CDCl3): 61.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, =7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, /=7.0, 1H), 7.17~7.41(m, 4H)

Preparation example 112 : (4S, 5R)-methyl-5-(2-iodophenyl)-z,z-dviehtyl- |

1.3-dioxolane-4-carboxylate
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The substantiaily same methdd as described in Exarhple 110 was conducted, . -
except that (ZS,3R)—methyl-3-(2—iodophenyl)—2,3-dihydroxyprobanoate (Preparation
example 105) was used inétead of (2R,3S)—methyl-3-(2-iodophenyl)-2,3-
dihydroxypropanoate (Preparation example 104), to obtain the title compo‘und (2.3g,
60~85%).

"'H NMR(400MHz, CDCl;) 80.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, J=7.6,
1H), 5.81(d, /7.6, 1H), 7.20~7.61(m, 4H)

Preparation example 113 : ((4S,SS)-5-(2_-iodophenyl)-2,2-diehty|-1.3-

dioxolane-4-yl)methanol

Lo

The substantially same method as described in Example 107 was conducted,

OH

except that (4S,5R)-methyl-5-(2-iodophenyl)-2,2-diehtyl-1.3-dioxolane-4-carboxylate

"(Preparation example 112) was used instead of (4R,5S)-methyl-5-(2-iodophenyl)-2-

mehtyl-1.3-dioxolane-4-carboxylate(Preparation example 106), to obtain the ftitle
compound(1.8g, 70~95%)

'H NMR(400MHz, CDCls): 1.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, 7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, 2=7.0, 1H), 7.17~7.41(m, 4H)

Preparation example 114 : (2R, 3S)-methyl-3-(2-iodophenyl)-1,4-

dioxaspiro[4,4]nonane-2-carboxylate
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The substantially same method as described in Example 1‘1.0vwas conducted,
except that cytlopentanone was used instead of 3-pentanone, to obtain the title
compound (2.7g, 70~95%). -

5 H NMR(4.00MHz, DMSO) 81.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,
3H), 3.68(s, 3H), 4.40(d, /=7.2, 1H), 5.39(d, ~=7.2, 1H), 7.19~7.44(m, 4H)

Preparation example 115 :  ((4R,5R)-5-(2-iodophenyl)-1,4-

dioxaspiro[4,4]nonane-2-yl)methanol

T _
‘ ©/'\'Z\OH .
10
The substantially same method as described in Example 10_7 was conducted,
except that (2R,BS)-methyl-3—(2-iodophenyl)—1,4—dioxaspiro[4;4]nonane-2—
carboxylate (Preparation example 114) was used instead of (4R,5S)-methy|-5-(2-
iodophenyl)-2-mehtyl-1.3-dioxolane-4-carboxylate (Preparation example 106), to
15 . obtain the title compound (2.1g, 70~95%) o
H NMR(400MHz, DMSO): 51.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
2H), 3.82~3.86(m, 1H), 4.90(t, /5.2, 1H), 5.12(d, J=7.6, 1H), 7.20~7.45(m, 4H)

Preparation example 116 : (2S, 3R)-methyl-3-(2-iodophenyl)-1,4-

20 dioxaspiro[4,4]nonane-2-carboxylate

The. substantially same method as described in Example 112 was conducted,
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excepf ‘that cyclopentanone was used instead of 3-pentanone, to obtain the title
com'pound (2.9g, 70~95%). ,

'H NMR(400MHz, DMSO) 61.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2}.00(m, '
3H), 3.68(s, 3H), 4.40(d, =7.2, 1H), 5.39(d, ~=7.2, 1H), 7.19&7.44(m, 4H)

Preparation example 117 : ((4R,5R)-5-(2-iodophenyl)-1,4-

dioanpiro[4,4]nonane-z-yl)methénoI

Y

The substantially sarﬁe method as described in Example 107 was conducted,

. except that = (2S,3R)-methyl-3-(2-iodophenyl)-1,4-dioxaspiro[4,4]nonane-2-

carboxylate (Preparatioh example 116) was used instead of (4R,5S)-methyl-5-(2-

| iodophenyl)-Z-mehtyI-l.3-dioxolane-4-carboxylate(Préparatibn example 106), to

obtain the title compound(1.5g, 70~95%)
'H NMR(400MHz, DMSO): 51.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
2H), 3.82~3.86(m, 1H), 4.90(t, /=5.2, 1H), 5.12(d, =7.6, 1H), 7.20~7.45(m, 4H)

Preparation example 118 : (2R, 3S)-methyi-3-(2-iodophenyl)-1,4-

dioxaspiro[4,5]decane-2—carboxyiate

The substantially same method as described in Example 114 was conducted,
except that cyclohexanone was used instead of cyclopentanone, to obtain the title
compound (1.9g, 70~95%).

'H NMR(400MHz, DMSO) $1.61~1.69(m, 10H), 3.79(S,. 3H), 4733(d, J=8.0, 1H),
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5.85(d, /=8.0, 1H), 7.17~7.43(m, 4H)

Preparation example 119 : ((4R,5R)-5-(2-iodophenyl)-1,4-

dioxasp'iro[4,5]decane-z-yl)methanol

0O
San

~ The substantially same method as described in Example 107 was conducted,
except that (2_R,35)-methyl-3-(2-iodophenyl)-1,4—dioXaspiro[4,5]decane-2-
carboxylate (Preparation example 118) was used instead of (4R,5S)-methyl-5-(2-

iodophenyl)-z—mehtyi—l.3-dioxolane~4—carboxylate(Preparation ‘example 106), to

- obtain the title compound(1.3g, 70~95%)

'H NMR(400MHz, DMSO0): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.19~7.49(m, 4H)

Preparation example 120 : (2S, '3R)-methyl-3-(2-iodophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

s

The substantially same method as described in Example 116 was conducted,

o/'

%

except that cyclohexanone was used instead of cyclopentanone, to obtain the title
compound (2.3g, 70~95%).

'H NMR(400MHz, DMSO) 81.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, /=8.0, 1H),
5.85(d, /8.0, 1H), 7.17~7.43(m, 4H)
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Preparation example 121 : ((4S,5S5)-5-(2-iodophenyl)-1,4-

dioxaspiro[4,5]decane-2-yl)m‘ethanol ‘

_‘f Q

o
OH

The substantially same method as described in Example 107 was conducted,

except that (2S,3R)-methyl-3-(2-iodophenyl)-1,4-dioxaspiro{4,5]decane-2-

'carboXYIate(Preparatibn example 120) was used instead of (4R,SS)-methyl-5-(2-

iodo’phenyl)-z-mehtyl-l.3-dioxolane-4-carboxylate(Preparation exarhple 106), to
obtain th'e title compound(1.7g, 70~95%)
'H NMR(400MHz, DMSO): 61.63~1.75(m, 10H), 3.52~3.81(m; 2H), 3.95(t, =8.0,

“1H), 5.43(d, J=7.6, 1H), 7.19~7.49(m, 4H)

Preparation example 122: (2R, 3S)-methyl-3-(2-iodophenyl)-2-phenyi-

1,3-dioxolane-4-carboxylate

The substantially same ‘mEthod as described in Example 118v was cond:ucted,
except that benzaldehyde was used ‘instead of cyclohexanone, to pbtain th_e title
compound(1.9g, 50~70%).

'H NMR(400MHz, DMSO) 83.67(s, 3H), 5.11(d, J=8.0, 1H), 5.81(d, /8.0, 1H),
6.18(s, 1H), 6.96~7.57(m, 9H)

Prepafation example 123: ((4R,5R)-5-(2-iodophenyl)-2-phenyl-1,3-

dioxolane-4-yl)methanol
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The substantially same method as described in Example 107 was conducted, . .

74

except that (2R,3S)-methyl-3-(2-iodophenyl)-2-phenyl-1,3-dioxolane-4-carboxylate
: (Preparatiqn example 122) was used instead of (4R,5S)-methyl-5-(2-iodophenyl)-2-
5 mehtyl-1.3-dioxolane-4-carboxylate(Preparation example 106), to obtain the title
compound(1.4g, 70~95%)
'H NMR(400MHz, DMSO0): 83.66(d, J=7.6, 2H), 4.36(m, 1H), 5.17(d, /=8.0, 1H),
6.18(s, 1H), 6.94~7.59(m, 9H)

10 Preparation example 124 : (2S, 3R)-méthyl-3-(2-iodophenYI)-2-pheny|-

1,3-dioxolane-4-carboxylate

The substantiaily samé method as described in Example 120.was conducted,
except benzaldehyde that was used instead of cyclohexanone, to obtain the title
15 . compound (2.1g, 50~70%). v
'H NMR(400MHz, DMSO) 63.67(s, 3H)‘, 5.11(d, »8.0, 1H),‘ 5.81(d, /=8.0, 1H),
6.18(s, 1H), 6.96~7.57(m, 9H)

Preparation example 125 : ((4S,55)-5-(2-iodophenyl)-2-phenyl-1,3-

20 dioxolane-4-yl)methanol
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The substantially same method as described in Example 107 was conducted,
except that (25,3R)-methyl-3-(2—iodopheny|)—2-phenyl-1,3-dioXolane-4-carboxylate
(Preparation example 124) was used instead of (4R,5S)-methyl-5-(2-iodophenyl)-2-

mehtyl-1.3-dioxolane-4-carboxylate(Preparation example 106), to obtain the title

- compound(1.3g, 70~95%)

'H NMR(400MHz, DMSO): 83.66(d, J=7.6, 2H), 4.36(m, 1H), 5.17(d, J=8.0, 1H),
6.18(s, 1H), 6.94~7.59(m, 9H) |

Preparatioh example 126 : ((4R,5S)-methyl-5-(2,4-dichloropheny!)-2-

mehtyl-1.3-dioxolane-4-carboxylate

Ct O/(O

O

O/

Cl

The substantially same method as described in Example 60 was cdnducted, except

that (2R,3S)-methyl-3-(2,4-dichlorophenyl)-2,3-dihydroxypropanoate(Preparation

example 36) was used instead of ((2R,3S)-methyl-3-(2-chlorophenyi)-2,3-
dihydroxypropanoate, to obtain the title compound(0.9g, 70~95%).

'H NMR(400MHz, CDCl;) 81.36(d, /<6.4, 3H), 3.78(s, 3H), 4.30(d, /=7.6, 1H),
5.07(m, 1H), 5.62(d, =7.6, 1H), 7.07~7.21(m, 3H)

.Preparation example 127 : ((4R,5R)-5-(2,4-dichlorophenyl)-2-mehtyl-1.3-

. dioxolané-4-yl)methanol
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The substantially same method as described in Example 27 was conducted, except

that ((4R,SS)-methyl-5-(2,4-dichlorophenyl)-z—mehtyl-1.3-dioxolane-4—carb0x’ylate

(Preparation example 126) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-

2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the

 title compound(0.7g, 70~95%)

'H NMR(400MHz, CDCl3): 61.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, /7.0,

J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.08~7.39(m, 3H).

Preparation example 128 : ((4S,5R)-methyl-5-(2,4-dichlorophenyl)-2-

mehtyl-1.3-dioxolane-4-carboxylate

Cl

The substantially same method as described in Example 126 was conducted,

except that (2S,3R)-methyl-3-(2,4-dichlorophenyl)-2,3-dihydroxypropanoate

. (Preparation example 29) was used instead of (2R,3S)-methyl-3-(2,4-

dichlorophe’hyl)-z,3-dihydroxypropanoate (Preparation example 36), to obtain the
title compound (1.9g, 70~95%).

'H NMR(400MHz, CDCl;) 51.36(d, J=6.4, 3Hj, 3.78(s, 3H), 4.30(d, J=7.6, 1H),
5.07(m, 1H), 5.62(d, /=7.6, 1Hj, 7.07~7.21(m, 3H). | |

Preparation example 129 : ((4S,55)-5-(2,4-dichlorophenyl)-2-mehtyi-1.3-

dioxolane-4-yl)methanol
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‘The substantially same method as described in Example 27 was conducted, except
that (4S,5R)-methyl-5-(2,4-dichlorophenyl!)-2-mehtyl-1.3-dioxolane-4-carboxylate
(Preparation example 128) was used i_nstead of (4S,5R)-methyl-5-(2-chlorophenyl)-

5 2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
| title compound(;.Sg, 70~95%) |
| H NMR(400MH2, CDCly): 81.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, <7.0,
F=7.0, 1H), 5.06(m, 1H), 5.17(d, /7.0, 1H), 7.08~7.39(m, 3H).

10 Preparation example 130 : (4R, 5S)-methyl-5-(2,4-dichlorophenyl)-2,2-

diehtyl-1.3-dioxolane-4-carboxylate

mogd)

0O

O/

Cl

The}substantially same method as described in Example 64 was conducted, except
that (2R,3S)-rhethyl-3-(2,4-dichlorophenyl)-z,3-dihydroxypropanoate (Preparation
15 example 36) was used instead of (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate, to obtain the title compound (2.2g, 60~85%).
'H NMR(400MHz, CDCl3) 80.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, /7.6,
~ 1H), 5.81(d, &=7.6, 1H), 7.12~7.37(m, 3H‘) |

20  Preparation example 131: ((4R,5R)-5-(2,4-dichlorophenyl)-2,2-diehtyl-

1.3-dioxolane-4~-yl)methanol
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The substantially same method as described in Example 27 was conducted, except
that (4R,SS)-methyl-5-(2,4-dichlorophenyl)-2,2-diehtyl-1.3-dioxolane-4-carboxylate
(Preparation exémple 130)was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-

2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the

title compound(1.4g, 70~95%)

'H NMR(400MHz, CDCl3): 51.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, J=7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, /=7.0, 1H), 7.08~7.39(m, 3H).

Preparation example 132 : (4S, 5R)-methyl-5-(2,4-chlorophenyl)-2,2-

diehtyl-1.3-dioxolane-4-carboxylate

Cl

The sUbsténtialIy same method as described in Example 130 was conducted,
except that (2S,3R)-methyl-3-(2,4-dichlorophenyl)-2,3-dihydroxypropanoate
(Preparation example 29) was used instead of (2R,3S)-methyl-3-(2,4-
dichlorophenyl)-2,3-dihydroxypropanoate (Preparation example 36), to obtain the
title compound (2.1g, 70~95%).

'H NMR(400MHz, CDCl5) 50.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, J=7.6,
1H), 5.81(d, J=7.6, 1H), 7.12~7.37(m, 3H) | |

Preparation example 133 : ((4S,5S5)-5-(2,4-chlorophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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The substantially same method as described ibn Example 131 was conducted, -
except that (4S,5R)—methy|-5-(2,4-dichIorophenyl)-z,2-diehtyl-1.3—dioxolane-4-
carboxylate (Preparation example 132) was used instead of ((4R,5S)-methyl-5-(2,4-

5 dichlorophenyl!)-2,2-diehtyl-1.3-dioxolane-4-carboxylate (Preparation example 130),
to obtain the title compound (1.2g, 70~95%).

'H NMR(400MHz, CDCl;): 81.37(d, /6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, /7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.08~7.39(m, 3H).

10 Preparation example 134 : (2R, 3S)-methyl-3-(2,4-chlorophenyl)-1,4-
dioxaspiro[4,4]nonane-2-carboxylate

Cl O%O

o)

0/

cl
The substantially same method as described in Example 131 waé conducted,
except that cyclopentanone was used instead of 3-pentanone, to obtain the title
15 compound (2.5g, 70~95%).
'H NMR(400MHz, DMSO) 51.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,
3H), 3.68(s, 3H), 4.40(d, ~7.2, 1H), 5.39(d, 7.2, 1H), 7.03~7.36(m, 3H)

Preparation example 135 : ((4R,5R)-5-(2,4-chlorophenyl)-1,4-

20 dioxaspiro[4,4]nonane-2-yl)methanol
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~ The substantially same method as described in Example 65 was conducted, except:
that (2R,3S)-methyl—3-(2,4-dichlorophenyl);1,4—dioxaspiro[4,4]nonane-2-carboxylate
(Preparation example 134) was used instead of (4R,SS)—methyl-5-(2-chlorophenyl)-
5 2,2-die_htYl—1.3-dioxolane—4-carboxylate(Preparation example 64), to obtain the title -
compoun‘d(l.Sg, 70~95%) _ |
IH NMR(400MHz, DMSO): 81.60~1.72(m, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,
2H), 3.82~3.86(m, 1H), 4.90(t, /=5.2, 1H), 5.12(d, *=7.6, 1H), 7.02~7.37(m, 3H)

10 | Preparation example 136 : (2S, 3R)-methyl-3-(2,4-chlorophenyl)-1,4-

- dioxaspiro[4,4]nonane-2-carboxylate

Cl

The substantially same method as described in Example 132 was conducted,
except that cyclopentanone was used instead of 3-pentanone, to obtain the title
- 15 compound (2.2g, 70~95%).

'"H NMR(400MHz, DMSO) 81.69~1.71(m, 4H), 1.82~1.86(m, 1H), 1.91~2.00(m,
3H), 3.68(s, 3H), 4.40(d, =7.2, 1H), 5.39(d, J=7.2, 1H), 7.03~7.36(m, 3H)

Preparation example 137 : ((4R,5R)-5-(2,4-chlorophenyl)-1,4-

20 dioxaspiro[4,4]nonane-2-yl)methanol
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The substantially same method as described in Example 135 was conductéd,
except that (25,3R)—methyl-3-(2,4-d>ich|orophenyl)-1,4-dioxaspiro[4,4]nonane-Z-
carboxylate (Prepa'ratio/n example 136) was used instead of (2R, 3S)-methyl-3-(2,4-

5 dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate(Preparation example 134), |

to obtain the title compound(1.2g, 7_0~95%2?

'H NMR(400MHz, DMSO): 51.60~1.72(ri, 4H), 1.83~1.94(m, 1H), 3.52~3.65(m,

2H), 3.82~3.86(m, 1H), 4.90(t, ~=5.2, : 215.12(d, J=7.6, 1H), 7.02~7.37(m, 3H)
10 Preparation example 138 : (2R, 35)‘-methyl-3-(2,4-chlorophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

gl

e

ci
The substantially same method as described in Example 134 was conducted,
except that cyclohexanone was used instead of cyclopentanone, to obtain the title
15 compound(1.8g, 70~95%).
'H NMR(400MHz, DMSO) 81.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, /=8.0, 1H),
5.85(d, /=8.0, 1H), 7.07~7.41(m, 3H)

Preparation example 139 : ((4R,5R)-5-(2,4-chlorophenyl)-1,4-

20 dioxaspiro[4,5]decane-2-yl)methanol
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The substantially same method as described in Example 73 was conducted, except

that (2R,3S)-méthyl-3-(2,4-dichlorophenyl)-v1,4-dioxaspiro[4,5]decane-2-carboxylate

(Pfeparation example 138) was used instead of (2R,3S)- methyl-3-(2-chlorophenyl)-
5  1,4-dioxaspiro[4,5]decane-2-carboxylate(Preparation example 72), to obtain the title
compound(1.3g, 70~95%) | |
H NMR(400MHz, DMSO0): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.04~7.40(m, 3H)

10 = Preparation example 140: (2S, 3R)- methyl -3- (2 4- chlorophenyl) -1,4-

dioxaspiro[4, 5]decane- -carboxylate
| cl _, Q% 0
cI”

The substantially same method as described in Example 136 was conducted,
except that cyclohexanohe was used instead of cyclopentanone, to obtain the title
15 compound(1.6g, 70~95%).
'H NMR(400MHz, DMSO) 51.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, /=8.0, 1H),
5.85(d, 7=8.0, 1H), 7.07~7.41(m, 3H) |

Preparation = example 141 : ((4S,5S)-5-(2,4-chlorophenyl)-1,4-

20 dioxaspiro[4,5]decane-2-yl)methanol
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The substantially same method as described in Example 139- was conducted, .

except that (25,3R)-methyl-3-(2,4-dich|orophenyl)-1,4-dioxaspird[4,5]decane-2—
carboxylate (Preparatidn example 140)was used instead of (2R, 35)—methyl-3-(2,4-
5 dichlorophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate(Preparation example 138),
to obtain the title compound(1.2g, 70~95%)
'H NMR(400MHz, DMS0): 61.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, =7.6, 1H), 7.04~7.40(m, 3H) |

10 Preparation example 142: (2R, 3S)-methyl-3-(2,4-chlorophenyl)-2-

phenyl-1,3-dioxolane-4-carboxylate

Cl OiO

o

o~

Cl

The substantially same method as described in Example 138 was conducted,
except that benzaldehyde was used instead of cyclohexanone, to obtain the title
15 compound (1.9g, 50~70%).
'H NMR(400MHz, DMSO) 51.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, /=8.0, 1H),
5.85(d, 8.0, 1H), 7.03~7.41(m, 3H) |

Preparation example 143: ((4R,5R)-5-(2,4-chlorophenyl)-2-phenyl-1,3-

20 dioxolane-4-yl)methanol
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. The'substantially same method as described in Example 65 was conductéd, except .. -

that . (2R,3S)-methyl-3-(2,4-chlor6phenyl)-2-phenyl-1,3-dioxo|ane-4-carboxylate
| (Preparation example 142) was used instead of (4R,55)-methyl-$-(2-chlorophenyl)-
5 2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation example 64), to obtain the title
compound(1.5g, 70~95%) | | |
'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.04~7.42(m, 3H)

10. Preparation example 144 : (2S, 3R)-methyl-3-(2,4-¢hlorophenyl)-2-

phenyl-1,3-dioxolane-4-carboxylate

-The substantially same method as described in Example 140 was conducted,
except that benzaldehyde was used instead of cyclohexanone, to obtain the_title ‘

15 'compdﬁnd (1.6g, 50~70%). |
4 NMR(400MHz, DMSO) 81.61~1. 69(m, 10H), 3.79(s, 3H), 433(d J=8.0, 1H),

- 5.85(d, 1=8.0, 1H),703~7 41(m, 3H)

| Preparation example 145 : ((4S,5$)-5-(2,4-chIorophenyl)-z-phen'yl-1,3-

20 dioxolane-4-yl)methanol
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The substantially same method as described in Example 143 was conducted, .

- except that_ (25, 3R)-methyl-3-(2,4fchlorophenyl)-z—ph‘enyl-1,3-dioxolane-4-

carboxylate (Preparation example 144) was used instead of (2R, 3S)-methyl-3-(2,4-
chlorophenyl)-2-phenyl-1,3-dioxolane-4-carboxylate(Preparation example 142), to
obtain the title compound(1.2g, 70~95%) |

lHVNMR(4OOMHz, DMSO): 61.63~1.75(m, 10H),. 3.52~3.81(m, 2H), 3.95(t, ~8.0,
1H), 5‘.43(d, J=7.6, 1H), 7.04~7.42(m, 3H)

Preparation example 146 : ((4R,5S)-ethyl-5-(2,6-dichiorophenyl)-2-
methyl-1.3-dioxolane-4-carboxylate '
cl o/g 0
o
cl

The substantially same method as described in Example 60 was conducted, except

that (2R,35)-ethy|-3-(2,6-dichIorophenyl)-z,3-dihydroxypropanoate‘ (Preparation

example 39) was used instead of ((2R,3S)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate, to obtain the title cohpound(1.7g, 70~95%). |

'H NMR(400MHz, CDCl;) 81.36(d, /=6.4, 3H), 3.78(s, 3H), 4.15(m, 2H), 4.30(d,
J=7.6, 1H), 5.07(m, 1H), 5.62(d, J=7.6, 1H), 7.17~7.36(m, 3H)

Preparation example 147 : ((4R,5R)-5-(2,6-dichlorophenyl)-2-methyl-1.3-

dioxolane-4-yl)methanol
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The substantially same method as described in Example 27 was conducted, except

- that ‘((4R,55)-ethyl-5-(2,6-dichIorophenyl)-z-mehtyl-l.3—dioxolane-4-carboxyla'te'

(Preparation example 146) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-
2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation example 26), to obtain the
title compound(1.2g, 70~95%)

!H NMR(400MHz, CDCl5): 81.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, =7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.18~7.39(m, 3H).

Preparation example 148 : ((4S,5R)-ethyl-5-(2,6-dichlorophenyl)-2-

methyl-1.3-dioxolane-4-carboxylate

o
. The substantially same method as described in Example 146 was conducted,
except that -(25,3R)-ethyl-3-(2,6-ichlorophenyl)-2,3-dihydroxypropanoate

(Preparation example 33) was wused instead of (2R,3S)-methyl-3-(2,4-

~ dichlorophenyl)-2,3-dihydroxypropanoate (Preparation example 39), to obtain the

title compound(1.8g, 70~95%).

'H NMR(400MHz, CDCl;) 81.36(d, /=6.4, 3H), 3.78(s, 3H), 4.15(m, 2H), 4.30(d,

© J=7.6, 1H), 5.07(m, 1H), 5.62(d, /7.6, 1H), 7.17~7.36(m, 3H).

Preparation example 149 : ((4S,55)-5-(2,6-dichIorophenyl)-z-methyil-1.3-

dioxolane-4-yl)methanol
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The substantially same method as described in Example 147 was conducted,

HO—™

except ~ that  ((4S,5R)-ethyl-5-(2,6-dichlorophenyl)-2-methyl-1.3-dioxolane-4-

carboxylate (Preparation example 148) was used instead of ((4R,5S)-ethyl-5-(2,6-
dichlorophenyl)-2-mehtyl-1.3-dioxolane-4-carboxylate(Preparation example 146), to
obtain the title compound (1.3g, 70~95%)

'H NMR(400MHz, CDCls): 51.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, J=7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, /=7.0, 1H), 7.18~7.39(m, 3H).

: Preparation example 150 : (4R, 5S)-ethyl-5-(2,6-dichlorophenyl)-2,2-

» diehtyl-1.3-dioxolane-4-carboxylate

cnog‘Jo

o)
o
cl

The substantially same method as described in Example 130 was conducted,

exCept that (2R,3S)-ethyl-3-(2,6-dichlorophenyl)-2,3-dihydroxypropanoate

(Preparation example 39) was wused instead of (2R,3S)-methyl-3-(2,6-
dichIorophenyl)-2,3—dihydroxypropanoate (Preparation example 36), to obtain the
title compound (1.8g, 60~85%).

'H NMR(400MHz, CDCl;) 80.96(m, 6H), 1.30(t, /=8.0, 3H), 1.59(m, 4H), 4.12(m,
2H), 5.11(d, *=7.6, 1H), 5.81(d, /<7.6, 1H), 7.08~7.26(m, 3H)

Preparation example 151: ((4R,5R)-5-(2,6-dichlorophenyl)-2,2-diehtyl-

-1.3-dioxolane-4-yl)methanol
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The substantially same method as described in _Example 147 was conducted,
except that (4R,5S)-ethyl-5-(2,6-dichlorophenyl)-2,2-diehtyl-1.3-dioxolane-4-
carboxylate (Preparation example 150)was used instead of ((4R,5S)-ethyl-5-(2,6-
dichlorophenyl)-2-mehtyl-1.3-dioxolane-4-carboxylate .(Preparation example 146), to
obtain the title tompound (1.2g, 70~95%) |

'H NMR(400MHz, CDCl;): 51.37(d, k'6.0,’3H)‘, 3.62~3.70(m, 2H), 4.36(dd, /7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, %=7.0, 1H), 7.07~7.29(m, 3H).

Preparation éxample 152 : (4S, 5R)-ethyl-5-(2,6-chlorophenyi)-2,2-
diehtyl-1'.3-dioxolane-4-carboxylate

ct
The substantially same method as described in Example 150 was conducted,
except that 2S,3R)-ethyl-3-(2,6-ichlorophenyl)-2,3-dihydroxypropanoate (Preparation
example 33) was used instead of (2R,3S)-ethyl-3-(2,6-dichlorophenyl)-2,3-

~ dihydroxypropanoate (Preparation example 39), to obtain the title compound(2.5g,

70~95%).
'H NMR(400MHz, CDCl;) 80.96(m, 6H), 1.30(t, =8.0, 3H), 1.59(m, 4H), 4.12(m,
2H), 5.11(d, =7.6, 1H), 5.81(d, J=7.6, 1H), 7.08~7.26(m, 3H)

Preparation example 153 : ((4S,5S)-5-(2,6-chlorophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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The substantially same method as described in Example 151 was conducted,
except that (4S,5R)-ethyl-5—(2,6;dichlorophenyl)-z,2-diehtyl-1.3-dioxo|ane-4-
carboxylate (Preparation example 152) was used instead of (4R,SS);ethyl-5-(2,6- '

5 = dichlorophenyl)-2,2-diehtyl-1.3-dioxolane-4-carboxylate(Preparation éxample 150),
fo obtain the title compound(2.1g, 70~95%) | | ' |
oy NMR(400MHz, CDCl3): 51.37(d, J=6.0, 3H), 3.62~3.70.(m, 2H), 4.36(dd, J=7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.07~7.29(m, 3H).

10 Preparation example 154 : (2R, 3S)-ethyl-3-(2,6-chlorophenyl)-1,4-
dioxaspiro[4_,4]nonane-z-carboxylate

Cl O%O

o o~
¢.
The substantially same method as described in Example 150 was conducted,
except that cyclopentanone was used instead of 3-pentanoné, to obtain the title
15 compound (2.1g, 70~95%).
'H NMR(400MHz, DMSO) 81.30(t, J=7.8hz, 3H), 1.69~1.71(m, 4H), 1.73~1.86(m,

4H), 4.07~4.14(m, 2H), 5.11(d, ~7.2, 1H), 5.81(d, /7.2, 1H), 7.07~7.31(m, 3H)

Preparation example 155 : ((4R,5R)-5-(2,6-chlorophenyl)-1,4-

20 -dioxaspiro[4,4Inonane-2-yl)methanol
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The substantially same method as described in Example 151 was conducted,
except  that (2R,3S)-.ethyl-3-(2,6-dichlorophenyl)-1,4—dioxaspiro[4,4]nonane-2-
carboxylate (Preparation example 154) was .used instead of (4R,55)-ethyl-5-(2,6-

5 ‘dichlofophenyl)-z,2-diehtyl-1.3-dioxolane—4-carboxylate (Preparation example 150),
to obtain the title compound ('1.7g, 70~95%) ’

H NMIR(400MHz, DMS0): 81.60~1.72(m, 4H), 1‘.83~1.94(m, 4H), 3.52~3.65(m,
2H), 4.90(t, 5.2, 1H), 5.12(d, J=7.6, 1H), 7.08~7.32(m, 3H) |

10 Preparation example 156 : (2S, 3R)-ethyl-3-(2,6-chlorophenyl)-1,4-

dioxaspiro[4,4]nonane-2-carboxylate

The substantially same method as described in Exémple 152 was conducted,
except that q‘/clop.entanoné was used instead of 3—pentanoné, to obtain the title
15 compound (2.5g, 70~95%).
' NMR(400MHz, DMSO) 51.30(t, J=7.8hz, 3H), 1.69~1.71(m, 4H), 1.73~1.86(m,
4H), 4.07~4.14(m, 2H), 5.11(d, =7.2, 1H), 5.81(d, 7.2, 1H), 7.07~7.31(m, 3H)

Preparation example 157 : ((4R,5R)-5-(2,6-chlorophenyl)-1,4-

20 dioxaspiro[4,4]nonane-2-yl)methanol
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The substantially same méthod as described in Example 155 was conducted,.
except  that  (2S,3R)-ethyl-3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-
carboxylate (Preparation example 156)was used instead of (2R, 3S)-ethyl-3-(2,6-

5 dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate(Preparation example 154),
to obtain_the title compound (2.0g, 70~95%)

'H NMR(400MHz, DMSO): 81.60~1.72(m, 4H), 1.83~1.94(m, 4H), 3.52~3.65(m,
2H), 4.90(t, J=5.2, 1H), 5.12(d, J=7.6, 1H), 7.08~7.32(m, 3H) |

10 Preparation example 158 : (2R, 3S)-ethyl-3-(2,6-chlorophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

Cl O;O

0 o~
ol _
The sUbstantiaIIy same method as described in Example 154 was conducted,
except that cyclohexanone was used instead of cyclopentanone, to. obtain the title
15 compound (2.2g, 70~95%).
'H NMR(400MHz, DMSO) 61.30(t, /7.6, 3H), 1.61~1.69(m, 10H), 4.08~4.18(d,
2H), 4.33(d, J=8.0, 1H), 5.85(d, 8.0, .1H), 7.07~7.31(m, 3H)

Preparation example 159 : ((4R,5R)-5-(2,6-chlorophenyl)-1,4-

20 dioxaspiro[4,5]decane-2-yl)methanol
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The substantially same‘method as described in Example 155 was conducted,
| ‘except 'that' (2R,3S)-ethyl-3-(2,6-dichlorophenyi)-1,4-dioxaspiro[4,5]decane-2-
carboxylate (Preparation example 158) was used instead of (2R, 3S)-ethyl-3-(2,6-
| 5 dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate (Preparation example 154),
to obtain the title compdund(l.?g, 70~85%) |
'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, J=8.0,
- 1H), 5.43(d, /<7.6, 1H), 7.05~7.30(m, 3H) '

10 Preparation example 160: (2S, 3R)-ethyl-3-(2,6-chlorophenyl)-1,4-

dioxaspiro[4,5]decahe-2-carboxylate

Thev substantially same method as.described in Example 156 was conducted,
except that cyclohexanone was used instead of cyc|openténone, to obtain the title
15 compound (1.9g, 70~95%).
'H NMR(400MHz, DMSO) 81.30(t, /=7.6, 3H), 1.61~1.69(m, 10H), 4.08~4.18(d,
2H), 4.33(d, 8.0, 1H), 5.85(d, *8.0, 1H), 7.07~7.31(m, 3H)

Preparation example 161 s ((4S,5S)-5-(2,6-chlorophenyl)-1,4-

20 dioxaspiro[4,5]decane-2-yl)methanol
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The substantially same method ‘as described in Example 159 was conducted,
‘except that  (2S,3R)-ethyl-3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,5]decane-2-
carboxylate (Preparation example 160)was used instead of (2R, 3S)-ethyl-3-(2,6-
5 dichiorophenyl)—1,4-dioxaspiro[4,5]decane-2-carboxylate (Preparation example 158),
to obtain the titie compdund (1.5g, 70~95%) |
'H NMR(400MHz, DMSO): 51.63~1.7S(m, 10H), 3.52~3.81(m, 2H), 3.95(t, J=8.0,
1H), 5.43(d, &=7.6, 1H), 7.ds~7.30(m, 3H)

10 Prepafation example 162: (2R, 3S)-ethyl-3-(2,6-chlorophenyl)-2-phenyl-

1,3-dioxolane-4-carboxylate

Cl OL-O

o) o~
cl v
The substantially same method as described in Example 158 was conducted,
except ‘tl"lat’behz'aldehyde was used instead of cyclohexanone, to obtain the title
15 compound (2.0g, 50~70%). |
'H NMR(400MHz, DMSO) 51.30(t, J=7.6, 3H), 4.08~4.18(d, 2H), 5.13(d, J=8.0,
1H), 5.85(d, =8.0, 1H), 6.18(s, 1H), 7.03~7.22(m, 8H)

Preparation example 163: ((4R,5R)-5-(2,6-chlorophenyl)-2-phenyi-1,3-

20 dioxolane-4-yl)methanol



WO 2013/187727 PCT/KR2013/005279

Cl O o ‘
o
. Cl o

The substantially same method as described in Example 159 was chducted,

94 .

excépt' that (2R, 3S)-ethyl-3-(2,6-chlorophenyl)-2-phenyl-1,3-dioxolane-4-carboxylate
(Preparation example 162) was used instead of (2R, 3S)-ethyl-3-(2,6-
5. dichlorophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate (Preparation example 158),
| to obtain the title compound (1.6g, 70~95%)
'H NMR(400MHz, DMSO): 63.50~3.79(m, 2H), 5.13(d, /8.0, 1H), 5.85(d, /=8.0,
1H), 6.18(s, 1H), 7.03~7.22(m, 8H)

10 Preparation example 164 ':_ (25; 3R)-ethyi-3-(2,6-chiorophenyl)-2-phenyl-

1,3-dioxolane-4-carboxylate

The substantially same method as described in Example 160 Was conducted,
except that benzaldehyde was used instead of cyclohexanone, to obtain the titlé
15 compound (1.8g, 50~70%).
'H NMR(400MHz, DMSO) 81.30(t, ~=7.6, 3H), 4.08~4.18(d, 2H), 5.13(d, /8.0,
1H), 5.85(d, /=8.0, 1H), 6.18(s, 1H), 7.03~7.22(m, 8H)

Preparation example 165 : ((4S,5S)-5-(2,6-chlorophenyl)-2-phenyl-1,3-

20  dioxolane-4-yl)methanol
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The substantially same method as described in Example 163 was conducted,
except that (25, 3R)—ethyl-3-(2,6-ch|orophenyl)-2-phenyl-1,3-dioxolane-4-carboxylate
(Preparation example 1_64) was used instead of (2R, 3S)-ethyl-3-(2,6-chlorophenyl)-

~ 2-phenyl-1,3-dioxolane-4-carboxylate(Preparation example 162), to obtain the title

compound(1.4g, 70~95%)

H NMR(400MHz, DMSO): 83.50~3.79(m, 2H), 5.13(d, /=8.0, 1H), 5.85(d, /=8.0,

© 1H), 6.18(s, 1H), 7.03~7.22(m, 8H)

Preparatioh example 166 : ((4R,5S)-methyi-5-(2-nitrophenyl)-2-mehtyl-

1.3-dioxolane-4-carboxylate

NO, o/( 0

o

O/

The substantilally same method as described in Example 60 was conducted, except
that (2R,3S)-methy|-3-(2-nitrophenyl)-z,3-dihydroxypropanoate (Preparation |
example 44) was used instead of ((2R,3S)-methyl-3-(2-chlorophenyl)-2,3-
dihydroxypropanoate, to obtain the title compound (2.3g, 70~95%).

'H NMR(400MHz, CDCl3) 81.36(d, J=6.4, 3H), 3.78(s, 3H), 4.30(d, J=7.6, 1H),

'5.07(m, 1H), 5.62(d, J=7.6, 1H), 7.45~8.12 (m, 4H)

Preparation example 167 : ((4R,5R)-5-(2-nitrophenyl)-2-mehtyl-1.3-

dioxolane-4-yl)methanol
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- The substantially same method as described in Example 27 was'conducted, except

that (4R,SS)-methyi-5~(2-nitrophenyl)-2-mehty|-1.3-dioxolane-4-carboxylate

- (Preparation example 166) was used instead of (4S,5R)-methyl-5-(2-chlorophenyl)-

2,2-dimehtyl-1.3-dioxolane-4-carboxylate (Preparation exam'ple 26), to obtain the
title compound(1.9g, 70~95%)

'H NMR(400MHz, CDCl5): 81.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, 7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.47~8.11(m, 4H).

Preparation example 168 : ((4S,5R)-methyl-5-(2-nitrdphenyl)-2-mehtyl-
1.3-dioxolane-4-carboxylate -

NO, g/(o-

o

ol

The substantially same method as described in Example 160 was conducted,
except that (2S,3R)-methyl-3-(2-nitrophenyl)-2,3-dihydroxypropanoate(Preparation
example 48)was used instead ~ of (2R,3S)-methyl-3-(2-nitrophenyl)-2,3-
dihydroXypfopénoate(Pfepar’ation example 44), to obtain the title compound(2.0g,
70~95%). '

'H NMR(400MHz, CDCl3) 81.36(d, /6.4, 3H), 3.78(s, 3H), 4.30(d, ~=7.6, 1H),
5.07(m, 1H), 5.62(d, J=7.6, 1H), 7.45~8.12 (m, 4H) | |

Preparation example 169 : ((4S,5S)-5-(2-nitrophenyl)-2-mehtyl-1.3-

dioxolane-4-yl)methanol
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The substantially same method as described in Example 167 was conducted,

- except that (4S,5R)-methyl-5-(2-nitrophenyl)-2-mehtyl-1.3-dioxolane-4-carboxylate

(Preparation eXampIe 168)was used instead of (4R,5S)-methyl-5-(2-nitrophenyl)-2-
mehtyl-l.3-dioxolane-4‘-carboxYIate(Preparation example 166),‘ to obtain the title
compound(1.6g, 70~95%) |

'H NMR(400MHz, CDCl;): 51.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, J=7.0,
7.0, 1H), 5.06(m, 1H), 5.17(d, /=7.0, 1H), 7.47~8.11(m, 4H). .

Preparation example 170 : (4R, 5S)-methyl-5-(2-nitrophenyl)-2,2-diehtyl-

- 1.3-dioxolane-4-carboxylate

N, og‘Jo

O

o~

The substantially same méthod as described in Example 150 was conducted,
except that (2R,3S)-methyl-3-(2-nitrophenyl)-2,3-dihydroxypropanoate (Preparation
eXample 44) was used instead of (2R,3S)-ethyl-3-(2,6-~dichlorophenyl)-2,3-
dihydroxypropanoate (Preparation example 39), td obtain the title compound (2.4g,
60~85%)..

'H NMR(400MHz, CDCl;) 50.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H),’5.11(d, J=7.6,
1H), 5.81(d, =7.6, 1H), 7.43~8.10(m, 4H)

Preparation example 171 : ((4R,5R)-5-(2-nitrophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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The substantially same method as described in Example 167 was conducted,
except that (4R,SS)-methyl—S-(2—nitropheny|)-2,2—diehtyl-1.3-dioxolane-4—carboxylate
(Preparation example 170) was used instead of 4R,55)-methyl-5-("2-nitrophenyl)-2- |
mehtyl-l;3-dioxo|ane-4-cafboxylate (Preparation éxample 166), to obtain the title
compound (1.9g, 70~95%) |

'H NMR(400MHz, CDCls): 80.96(m, 6H), 1.59(m, 4H), 3.62~3.70(m, 2H), 4.36(dd,

 J=7.0, J=7.0, 1H), 5.17(d, J=7.0, 1H), 7.37~8.09(m, 4H)

~ Preparation example 172 : (45, 5R)-methyl-5-(2-nitrophenyl)-2,2-diehtyl-

1.3-dioxolane-4-carboxylate

The substantially same method as described in Example 170 was Conducted,
except that (ZS,3R)—methyl-3-(2-nitrophenyl)-2,3—dihydroxypropanoate(Preparation
example 48)was wused instead of (2R,3S)-methyl-3-(2-nitrophenyl)-2,3-
dihydroxypropanoate(Preparation example 44), to obtain the titie compound (2.5g,
60~85%). |

'H NMR(400MHz, CDCl3) 50.96(m, 6H), 1.59(m, 4H), 3.67(s, 3H), 5.11(d, *=7.6,
1H), 5.81(d, J=7.6, 1H), 7.43~8.10(m, 4H) o

Preparation example 173 : ((4S,5S)-5-(2-nitrophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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NO, §‘_/

70
> OH

The substantially same method as described in Example 171 was conducted,
exce.pt that (4S,5R)—methyl-5-(2-nitrophenyl)—2,2-diehtyl-1.3-dioxoléne-4—carboxylate
(Preparafio‘n example 172) was used instead of (4R,5S)-methyl-5-(2-nitrophenyl)-

5 2,2-diehty|—1.3-dioxolane-4-carboxylate(Preparation example 170), to obtain the title |
compound(2.0g, 70~95%)

'H NMR(400MHz, CDCl5): 50.96(m, 6H), 1.59(m, 4H), 3.62~3.70(m, 2H), 4.36(dd,
/7.0, 7.0, 1H), 5.17(d, =7.0, 1H), 7.37~8.09(m, 4H)

10 Preparation example 174 : (2R, 3S)-methyl-3-(2-nitrophenyl)-1,4-
dioxaspiro[4,4]nonane-2-carboxylate

NO, O \O

0]

o/

The substantially same method as described in Example 170 was conducted,
except that cyclopentanone was used instead of 3-pentanone, to obtain the title
15 compound (2.5g, 70~95%).
'H NMR(400MHz, DMSO) 81.69~1.71(m, 4H), 1.82~1.86(m, 4H), 368(s, 3H),
4.40(d, J=7.2, 1H), 5.39(d, J=7.2, 1H), 7.44~8. 06(m, 4H)

Preparation example 175 ((4R,5R)-5-(2-nitrophenyl)-1,4-
20 dioxaspiro[4,4]nonane-2-yl)methanol
NO, og(\)j
OH

The substantially same method as described in Example 171 was conducted,
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except that. (2R,  3S)-methyl-3-(2-nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-
carboxylate (Preparation example 174) was used instead'of (4R,5S)-methyl-5-(2-
nitrOphenyI)-Z,2-diehty|-'1.3-dioxo|ane-4-carboxyiate(Preparation example 170), to
obtafn the title compound (2.1g, 70~95%) | _

'H NM’R(400MHz, DMSO): 81.60~1.72(m, 4H), 1.83~1.94(m, 4H), 3.52~3.65(m,

- 2H), 4.90(t, /=5.2, 1H), 5.12(d, /7.6, 1H), 7.46~8.09(m, 4H)

Preparation example 176 : (2S, 3R)-methyl-3-(2-nitrophenyl)-1,4-

dioxaspiro[4,4]nonane'-z-carboxylate

NO, o\ o)

=0

O/

The s‘ubstantia"y same method as described in Example 172 was conducted,

except that cyclopentanone was used instead of 3-pentanone, to obtain the title

~ compound (2.99, 70~95%)..

'H NMR(400MHz, DMSO) 61.69~1.71(m, 4H), 1.82~1.86(m, 4H), 3.68(s, 3H),
4.40(d, /=7.2, 1H), 5.39(d, /=7.2, 1H), 7.44~8.06(m, 4H).

Preparation example 177 A ((4R,5R)-5-(2-nitrophenyl)-1,4-

dioxaspiro[4,4]nonane-2-yl)methanol

NOZQ%

0]

OH

The substantially same method as described in Example 175 was conducted,
except that (25, 3R)-methyl-3-(2-nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-
carboxylate (Preparation example 176) was used instead of (2R, 3S)-methyl-3-(2-

nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate(Preparation example 174), to
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- obtain: the title compound (2.0g, 70~95%)
'H NMR(400MHz, DMSO): 51.60~1.72(m, 4H), 1.83~1.94(m, 4H), 3.52~3.65(m,
2H), 4.90(t, ~5.2, 1H), 5.12(d, /=7.6, 1H), 7.46~8.09(m, 4H) |

5 Preparation example 178 : (2R, 3S)-methyl-3-(2-nitrophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

NOZOOO

O/

The substantially same method as described in Example 174 was conducted,
excépt that cyclohexanone was used instead of cyclopentanone, to obtain the title _
10 compound (1.7g, 70~95%). | _ | _
'H NMR(400MHz, DMSO) 61.61~1.69(m, 10H), 3.79(s, 3H), 4.33(d, J=8.0, 1H),
5.85(d, =8.0, 1H), 7.45~8.12(m, 4H)

Preparation | example 179 : ((4R,5R)-5-(24nitrophenyl)—1,4-

15 dioxaspiro[4,5]decane-2-yl)methanoI

NO, oé \

o
OH

The substantially same method as described in Example 175 was conducted,

~except that (2R,  3S)-methyl-3-(2-nitrophenyl)-1,4-dioxaspiro[4,5]decane-2-

carboxylate (Preparation example 178) was used instead of (2R, 3S)-methyl-3-(2-

20 nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-carboxylate (Preparation example 174), to
obtain the title compound (1.4g, 70~95%)

'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
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1H), 5.43(d, J=7.6, 1H), 7.46~8.09(m, 4H)

Preparation example 180 : (2S, 3R)-methyl-3-(2-nitrophenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

Nozoég.o

ol
The substantially same method as described in Example 176 was conducted,
except that cyclohexanone was used instead of cyclopentanone, to obtain the title
compound(2.2g, 70~95%). | |
H NMR(400MH2, DMSO) 51.61~1.69(m, 10H), 3.79(s, V3H), 4.33(d, J=8.0, 1H),
10 5.85(d, 8.0, 1H), 7.45~8.12(m, 4H) :

Preparation | .example 181 ((4S,5S)-5-(2-nitrophenyl)-1,4-

dioxaspir0[4,5]decane-2-yl)méthanol

15 The substantially same method as described}in Example 179 was chducted,
except that (25, 3R)-methyl-3-(2-nitrophényl)-1,4-dioxaspiro[4,5]decane-2-
carboxylate (Preparation example 180) was used instead of (2R, 3S)-methyl-3-(2-
nitrophenyl)-1,4-dioxaspiro[4,5]decane-2-carboxylate(Preparation example 178), to
obtain thebtitle compound(1.5g, 70~95%)

20 'H NMR(400MHz, DMSO): 81.63~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, ~8.0,
1H), 5.43(d, 7.6, 1H), 7.19~7.49(m, 4H)
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Preparation example 182: (2R, 3S)-methyl-3-(2-nitrophenyl)-2-phenyl-
1,3-dioxolane-4-carboxylate
NO, O o‘ 0

O/

| The substantially same method as described in Example 178 was conducted,
5 except that benzaldehyde was used instead of cyclohexanone, to obtain the title

compound (1.9qg, O~70%) |

| 'H NMR(4OOMHZ DMSO) 63.67(s, 3H), 5. 11(d /=8.0, 1H), 5.81(d, /=8.0, 1H),

6.18(s, 1H), 6.96~8. 12(m 9H)

10 Preparation example 183: ((4R,5R)-5-(2-nitrophenyl)—2-phenyl-1,3—

dioxolane-4-yl)methanol

NOgOé

o
OH

The substantially same method as described in Example 179 was conducted,
| except that (2R, 3S)—methy|-3-(2-nitrophenyl)-2-phenyl-1,3—dioxo|ane-4-carb0xy|ate
15 (Preparation example 182)was used instead of (2R, 3S)-methyl-3-(2-nitrophenyl)-
14d|oxasp|ro[4 4]nonane -2-carboxylate(Preparation example 174), to obtain the

title compound(l.Sg, 70~95%)
'H NMR(400MHz, DMSO): 83.66(d, J=7.6, 2H), 4.36(m, iH), 5.17(d, 7=8.0, 1H),

6.18(s, 1H), 7.06~8.14(m, 9H)

20 |

Preparation example 184 : (2S, 3R)-methyl-3-(2-nitrophenyl)-2-phenyl-

1,3-dioxolane-4-carboxylate
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The substantially same mefhod as described in Exafnple .180 was conducted,
except benzaldehyde that was used instead of cyclohexanone, to obtain the title
compdund (1.8g, 50~70%).

'H NMR(400MHz, DMSO) 63.67(s, 3H), 5.11(d, /8.0, 1H), 5.81(d, /=8.0, 1H),
6.18(s, 1H), 6.96~8.12(m, 9H) '

Preparation example 185 : ((4S,5$)-5-(2-nitrophenyl)-2-phenyl-1,3-
dioxolane-4-yl)methanol |

s

NO,

OH

The sUbstantiaIIy same method as described in Example 183 was conducted,
except  that (2S, 3R)-methyl-3-(2-nitrophenyl)-2-phenyl-1,3-dioxolane-4-
carboxylate(Preparation example 184)was used instead of 2R, 3S)-methyl-3-(2-

| nitro‘phenyl)-2-phenyl-1,3-dioxblane-4-carboxylate(Preparation example 182), to
obtain the title compound(1.3g, 70~95%) v

'H NMR(400MHz, DMSO): 53.66(d, J=7.6, 2H), 4.36(m, 1H); 5.17(d, =8.0, 1H),

6.18(s, 1H), 7.06~8.14(m, 9H)

Preparation example 186 : (4R;5S5)-methyl-5-(2-methylphenyl)-2-methyl-

1.3-dioxolane-4-carboxylate
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@)\u
O/

The substantially same method as described in Example 60 was conducted, except
that (2R,3S)—methyl-3¥(2-methylphenyl)—2,3-dihydrdxypropanoate (Preparation
example 54) was used instead of = (2R,3S)-methyl-3-(2-chlorophenyl)-2,3-

5 dihydrokypropanoate, to obtain the title compound(2.1g, 70~95%).

_1H NMR(400MHz, CDCl;) 61.36(d, /6.4, 3H), 2.35(s, 3H), 3.68(s, 3H), 5.07(m,

1H), 5.11(d, J=7.6, 1H), 5.82(d, =7.6, 1H), 7.19~7.39 (m, 4H)

Preparation example 187 : ((4R,5R)-5-(2-methylphenyl)-2-methyl-

10 1,3dioxolane-4-yl)methanol

o
: OH

‘The substanfially same method as described in Example 185 was conducted,
-except that (4R,5S)-methyl-2-mehtyl-5-0-tolyl-1.3-dioxolane-4-carboxylate
(Preparatibn example 186) was used instead of (2S, 3'R)-methyi-3-(2—nitrophenyl)-2-
15 phenyl-1;3-dioxolane-4-carboxylate (Preparation example 184), to obtain the titlé
| compouhd (1.7g, 70~95%) o |
'H NMR(400MHz, CDCl5): 81.37(d, J=6.0, 3H), 3.62~3.70(m, 2H), ‘4.36(dd, J=7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, /~<7.0, 1H), 7.17~7.41(m, 4H).

20 Preparation example 188 : (4S,5R)-methyl-5-(2-methylphenyl)-2-methyl-

1.3-dioxolane-4-carboxylate

£

(Y|
dle]
o]
\
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The substantially same method as described in Example 186 was cohducted,
except that (25,3R)-methyl-3-(2-methylphenyl)—2,3-dihydroXypropanoate(Prebarétion
example 57) was used instead ‘of , (2R,3S)-methy|—3-(2-methy|phenyl)-2,3-
dihydrOxyprdpanoate (Preparation exémple 54), to obtain the title compound (1.89,
70~95%). |

'H NMR(400MHz, CDCl3) 81.36(d, /6.4, 3H), 2.35(s, 3H), 3.68(s, 3H), 5.07(m,
1H), 5.11(d, /=7.6, 1H), 5.82(d, J=7.6, 1H), 7.19~7.39 (m, 4H) |

Preparation example 189 : ((4S,55)-5-(2-methylphenyl)-2-methyl-1.3-

dioxolane-4-yl)methanol

7
ey

The substahtially same method as described in Example 187 was conducted,
extept ~ that (4S,5R)-methyi-2-mehtyl-5-c'>-to|y|-1.3-dioxo|ane-4-carboxy|ate
(Preparation example 188)was used instead of (4R,5S)-methyl-2-mehtyl-5-o-tolyl-
1.3-dioxolane-4-carboxylate(Preparation example 186), to obtain the title
compound(1.6g, 70~95%)

'H NMR(400MH2, CDCl3): 61.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, ~=7.0,

 }=7.0, 1H), 5.06(m, 1H), 5.17(d, =7.0, 1H), 7.17~7.41(m, 4H).

Preparation example 190 : (4R, 5S)-methyl-5-(2-methylphenyl)-2,2-

diethyl-1.3-dioxolane-4-carboxylate

O/

The substantially same method as described in Example 170 was conducted,
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except that (2R,3S)-methyl-3-(2-methylphenyl)-2,3-dihydroxypropanoate(Preparation
example‘ 54) was used instead of (2R,3S)-methyl-3-(2-nitrophenyl)-2,3-
dihydroxypropanoate (Preparation example 44), to obtain the title compound (2.1g,
60~85%). |

'H NMR(400MHz, CDCl3) 50.96(m, 6H), 1.59(m, 4H), 2.33(s, 1H), 3.67(s, 3H),
5.11(d, &=7.6, 1H), 5.81(d, J=7.6, 1H), 7.00~7.17(m, 4H)

Preparation example‘ 191 : ((4R,5R-5-(2-methylphenyl)-2,2-diethyl-1.3-

dioxolane-4-yl)methanol

oO
OH

The. substantially same method as described in Example 187 was conducted,

except - that (4R,5S)-methyl-2,2-diehtyl-5-o-tolyl-1.3-dioxolane-4-carboxylate

(Preparation example 190) was used instead of (4R,5S)-methyl-2-mehtyl-5-o-tolyl-

- 1.3-dioxolane-4-carboxylate (Preparation example 186), to obtain the title compound

(1.7g, 70~95%)
'H NMR(400MHz, CDCl3): 50.96(m, 6H), 1.59(m, 4H), 2.37(s, 3H), 3.62~3.70(m,
2H), 4.36(dd, /=7.0, J=7.0, 1H), 5.17(d, J=7.0, 1H), 7.15~7.39(m, 4H)

Preparation example 192 : (4S, 5R)-methyl-5-(2-methylphenyl)-2,2-
diethyl-1.3-dioxolane-4-carboxylate

S

o/

%

The substantially same method as described in Example 190 was conducted,

except that (25,3R)-methyl-3-(2-methylphenyl)-2,3-'dihydr0xypropanoat'e
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(Preparation example 57) was used instead of (2R,3S)-methyl-3-(2-methylphenyl)-'
2,3-dihydroxypropanoate (Preparation example 54), to obtain the title compound
(2.2g, 60~85%).

H NMR(4OOMH2, CDCl3) 60.96(m, 6H), 1.59(m, 4H), 2.33(s, 1H), 3.67(s, 3H),
5.11(d, }-7.6, 1H), 5.81(d, =7.6, 1H), 7.00~7.17(m, 4H)

Preparation example 193 : ((4S,5S-5-(2-methylphenyl)-2,2-diethy!-1.3-

dioxolane-4-yl)methanol

OH

The substantially samé method as described in vExampIe 191 was conducted,
eXcepf that (4S,5R)-methyl-2,2-diehtyl-5-o-tolyl-1.3-dioxolane-4-carboxylate
(Preparation example 192) was used instead of (4R, 5S)-methyl-2,2-diehtyl-5-o-tolyl-
1.3-dioxolane-4-carboxylate (Preparation example 190), to obtain the title compound
(1.8g, 70~95%)

'H NMR(400MHz, CDCl3): 50.96(m, 6H), 1.59(m, 4H), 2.37(s, 3H), 3.62~3.70(m,
2H),>4.36(‘cld, J=7.0, J=7.0, 1H), 5.17(d, /=7.0, 1H), 7.15~7.39(m, 4H)

Preparation example 194 : (2R, 3S)-methyl-3-(2-methylphenyl)-1,4-

dioxaspiro[4,4]nonane-2-carboxylate

(o]
~NNo”

The substantially same method as described in Example 190 was conducted,
except that cyclopentanone was used instead of 3-pentanone, to obtain the title

compound (2.1g, 70~95%).
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'H NMR(400MHz, DMSO) 61.49~1.57(m, 4H), 1.72~1.81(m, 4H), 2.35(s, 3H),
3.68(s, 3H), 5.14(d, /7.2, 1H), 5.89(d, J=7.2, 1H), 7.02~7.25(m, 4H)

vPr‘eparation“ example 195 ((4R,5'R)-3-(2-methylpheny|)-1,4-

5 dioxaspiro[4,4]nonane-2-yl)methanol

OH

The substantially same method as described in Example 191 was conducted,
except that (2R, 3S)-methyl-3-o-tolyl-1,4-dioxaspiro[4,4]nonane-2-carboxylate
(Preparation example 194) was used instead of (4R, 5S)-methyl-2,2-diehtyl-5-o-tolyl-

10 1.3-dioxolane-4-carboxylate(Preparation example 190), to obtain the title
| compound(1.6g, 70~95%)

'H NMR(400MHz, DMSO): ‘61.49~1.57(m, 4H), 1.72~1.81(m, 4H), 2.35(s, 3H),
3.52~3.65(m, 2H), 4.90(t, /=5.2, 1H), 5.12(‘d, J=7.6, 1H), 7.02~7.25(m, 4H)

15 - Preparation example 196 : (25, 3R)-methyl-3-(2-methylphenyl)-1,4-

dioxaspiro[4,4]nonane—z-carboxylate
?go
. - o/

The substantially same method as described in Example 192 was conducted,
except that cyclopentanone was used instead of 3-pentanone, to obtain the title
20 compound (2.5g, 70~95%). _
'H NMR(400MHz, DMSO) 81.49~1.57(m, 4H), 1.72~1.81(m, 4H), 2.35(s, 3H),
3.68(s, 3H), 5.14(d, /=7.2, 1H), 5.89(d, /7.2, 1H), 7.02~7.25(m, 4H)
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Preparation example 197 . ((4R,5R)-3-(2-methylphehyl)—1,4-

dioxaspiro[4,4]nonane-2-yl)methanol

OH

%,

The substantially same method as described in Example ‘195 was conducted,
except that (25, 3R)-methyl-3-o-tolyl-1,4-dioxaspiro[4,4]nonane-2-carboxylate
(Preparation exarhple 196) was used instead of (2R, 3S).—methy|—3—o-tolyl-1,4-
dioxaspiro[4,4]nonane-2-carboxylate(Preparation example 194), to obtain the title
compound(2.0g, 70~95%) |

'H NMR(400MHz, DMSO): 31.49~1.57(m, 4H), 1.72~1.81(m, 4H), 2.35(s, 3H),
3.52~3.65(m, 2H), 4.90(t, J=5.2, 1H), 5.12(d, J=7.6, 1H), 7.02~7.25(m, 4H)

Preparation example 198 : (2R, 35)-methyl-3-(Z-methylphenyl)-1,4-

| dioxaspiro[4,5]decane-2-carboxylate

o

The substantially same method as described in Example 194 was conducted,
except that cydohexanone was used instead of cyclopentanone, to obtain the title
compound (1.8g, 70~95%).

'H NMR(400MHz, DMSO) 61.61~1.69(m, 10H), 2.34(s, 3H), 3.79(s, 3H), 4.33(d,
8.0, 1H), 5.85(d, J=8.0,.1H), 7.01~7.30(m, 4H)

Preparation example 199 : ((4R,5R)-3-(2-methylphenyl)-1,4-

dioxaspiro[4,5]decane-~2-yl)methanol
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The substantially same method as described in Example 195 was conducted,
except that (2R, 35)-methyl-3-o-tosyl-1,4-dioxaspifo[4,5]decane-2-carboxylate
(Preparation example 198) was used instead of (2R, 3S)-methyl-3-o-tolyl-1,4-
dioxaspiro[4,4]nonane-2-carboxylate (Preparation example 194), to obtain the title
compound (1.5g, 70~95%) | |

'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 2.33(s, 3H), 3.52~3.81(m, 2H),
3.95(t, /=8.0, 1H), 5.43(d, /7.6, 1H), 7.02~7.28(m, 4H)

- Preparation example 200 : (2§, 3R)-methyl-3-(2-methylphenyl)-1,4-

dioxaspiro[4,5]decane-2-carboxylate

e

The substantially same rhethod as described in Example 196 was conducted,
except that cyclohexanone was used instead of cyclopentanone, to obtain the title
compound(2.2g, 70~95%). |

"'H NMR(400MHz, DMSO) 81.61~1.69(m, 10H), 2.34(s, 3H), 3.79(s, 3H), 4.33(d,
J=8.0, 1H), 5.85(d, 8.0, 1H), 7.01~7.30(m, 4H)

Preparation example 201 : ((4S,5S)-3-(2-methylphenyl)-1,4-

dioxaspiro[4,5]decane-2-yl)methanol
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OH

%

Thev Substantially same method as described in Example 199 was conducted,
except that (2S, 3R)-methyl-3-o-tosyl-1,4-dioxaspiro[4,5]decane-2-carboxylate
'(Preparat_ion example 200) was used instead of (2R, I3S)-methyl-3-o-tosyl-1,4-
dioxaspiro[4,5]decane-2-carboxylate (Preparation example 198), to obtain the title
| compound (1.5g, 70~95%) | ‘ |

'H NMR(400MHz, DMSO): 51.63~1.75(m, 10H), 2.33(s, 3H), 3.52~3.81(m, 2H),
3.95(t, =8.0, -1H), 5.43(d, =7.6, 1H), 7.02~7.28(m, 4H)

Preparation example 202: (2R, 3S)-methyl-3-(2-methylphenyl)-2-phenyl-

1,3-dioxolane-4-carboxylate

A,

The substantially same fn_ethod as described in Example 198 was conducted,
except that benzaldehyde was used instead of cyclohexanone, to obtain the titlév
compound (2.2g, 50~70%). |

'H NMR(400MHz, DMSO) 82.33(s, 3H), 3.67(s, 3H), 5.11(d, /=8.0, 1H), 5.81(d,
J=8.0, iH), 6.18(s, 1H), 6.96~7.32(rﬁ, 9H) |

Preparation _example 203: ((4R,5R)-3-(2-methylphenyl)-2-phenyl-1,3-

dioxolane-4-yl)methanol
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except that (2R, 3S)-methyl-3-o-tosyl-2-p‘hehyl-1,3-dioxo|‘ane-4-carboxylate
(Preparation example 202)was used instead of (2R, 3S)-methy|-3-o-tosyl-1,4—
5 dioxaspirb[4,5]decane-2-carboxylate(Preparation example 198), to obtain the title
compound(1.6g, 70~95%) » |
'H NMR(400MHz, DMSO): 62.32(s, 3H), 3.66(d, J=7.6, 2H), 4.}36(m, 1H), 5.17(d,
7=8.0, 1H), 6.18(s, 1H), 6.99~7.33(m, 9H)

10 Prepafation example 204 : (2S, 3R)—methyl-3-(2-methylphenyl)?z-phenyl-

1,3-dioxolane-4-carboxylate

The substantially same method‘ as described in Example 200 was conducted,
excepf benzaldehyde that was used instead of cyclohexanone, to obtain the title
15 compound (1.9g, 50~70%).

'H NMR(400MHz, DMSO0) 62.33(5,.3H), 3.67(s, 3H), 5.11(d, /8.0, 1H), 5.81(d,
J=8.0, 1H), 6.18(s, 1H), 6.96~7.32(m, 9H) |

PreparatiOn exampie 205 : ((4S,5S5)-5-(2-methylphenyl)-2-phenyl-1,3-

20 dioxolane-4-yl)methanol
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The substantially same method as described in Example 203 was conducted,
except - that (25, 3R)—methyl-3-o-tosyl-2-phenyl—1,3-dioxo|ane—4-carboxylate
(Preparation example 204) was used instead 'of (2R, 3S)-methyl-3-o-tosyl-2-phenyl-
1,3-dioxolane-4-carboxylate (Preparation example 202), to obtain the title compound
(1.3g, 70~95%)

'H NMR(400MHz, DMSO): 52.32(s, 3H), 3.66(d, J=7.6, 2H), 4.36(m, 1H), 5.17(d,
7=8.0, 1H), 6.18(s, 1H), 6.99~7.33(m, 9H)

Preparation example 206 : ((4R,5R)-5-(2-aminophenyl)-2-mehtyl-1.3-

- dioxolane-4-yl)methanol

'NH, o/g
OH

The substantially same method as described in Example. 47 was conducted, except
that ((4R,5R)-5-(2-nitrophehyl)-z-mehtyl-1.3-dioxolahe-4-yl)methanoI(Préparation
example 167) was used instead of ((4R,5R)-5-(2-nitrophenyl)-2,2-dimehtyl-1.3-
dioxolane-4-yl)methanol (Preparation example 46), to obtain the title compound
(1.5g, 65~85%)

'H NMR(400MHz, CDCl5): 81.37(d, /=6.0, 3H), 3.62~3.70(m, 2H), 4.36(dd, /=7.0,
J~=7.0, 1H), 5.06(m, 1H), 5.17(d, *=7.0, 1H), 7.57~8.08(m, 4H).

Preparation example 207 : ((4S,5$)-5-(2-aminophenyl)-z-mehtyl-1.3-

dioxolane-4-yl)methanol
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NH, Q/(

: Q

The substantially same m.ethod as described in Example 47 was cqnducted, except
that ~ ((4S,5S)-5-(2-nitropheny!)-2-mehtyl-1.3-dioxolane-4-yl)methanol(Preparation
example }169) was used instead of ((4R,5R)-5-(2-nitrophenyl)—2,2-dimehty|-1.3-v
dioxolane-4-yl)methanoi (Preparation example 46), to obtain the title
compoUnd(l.lg, 65~85%) | |

'H NMR(400MHz, CDCl): 31.37(d, J=6.0, 3H), 3.62~3.70(h1, 2H), 4.36(dd, *=7.0,
J=7.0, 1H), 5.06(m, 1H), 5.17(d, J=7.0, 1H), 7.57~8.08(m, 4H).

Preparation example 208 : ((4R,5R)-5-(2-aminohenyl)-2,2-diehtyl-1.3-

- dioxolane-4-yl)methanol

NH, og‘—/

O
OH

The substantially same method as described in Example 47 was conducted, except
that ((4R,5R)-5-(2-nitrophenyl)-2,2-diehtyl-1.3-dioxolane-4-yl)methanol (Preparation
example 171) was used instead of ((4R,5R)-5-(2’-nitrophenyl)-2,2-dimehty_l-l.3-
dioxolane-4-yl)methanol (Preparation example 46), to obtain the title compound
(1.50, 65~85%) |

'H NMR(400MHz, CDCE): 00.96(m, 6H), 1.59(m, 4H), 3.62~3.70(m, 2H), 4.36(dd,
J=7.0, 7=7.0, 1H), 5.17(d, /=7.0, 1H), 7.55~8.09(m, 4H) |

Preparation example 209 : ((4S,5S)-5-(2-aminophenyl)-2,2-diehtyl-1.3-

dioxolane-4-yl)methanol
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=0

OH

The substantially same method as described in Example 47 was conducted, except
that  ((4S,5S)-5-(2-nitrophenyl)-2,2-diehtyl-1.3-dioxolane-4-yl)methanol(Preparation
| example 173) was used instead of ((4R,5R)-5-(2-nitrophenyl)-2,2-dimehtyl-1.3-
5 dioxolane-4-y)methanol  (Preparation example 46), to obtain the title
compound(1.4g, 65~85%) v
4 NMR(400MHz, CDCls): 80.96(m, 6H), 1.59(m, 4H), 3.62~3.70(m, 2H), 4.36(dd,
J=7.0, J=7.0, 1H), 5.17(d, J=7.0, 1H), 7.55~8.09(m, 4H)

- 10

Preparation example 210 : ((4R;5R)-5-(2-aminophenyl)—1,4f
dioxaspiro[4,4]nonane-2-yl)methanol
NH, Og
OH
The substantially same method as described in Example 47 was conducted, except
15 that ((4R,5R)-5-(2-nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-yl)methanol

(Preparation example 175) was used instead of ((4R,5R)-5-(2-nitrophenyl)-2,2-
dimehtyl-1.3-dioxolane-4-yl)methanol (Preparation example 46), to obtain the tite
compound (1.7g, 65~85%)
H NMR(400MHi, DMSO): 61.62~1.73(m, 4H), 1.82~1.95(m, 4H), 3.52~3.65(m,
20 2H), 4.90(t, J——-S.Z, 1H), 5.12(d, J=7.6, 1H), 7.56~8.11(m, 4H)

Preparation example 211 :  ((4R,5R)-5-(2-aminophenyl)-1,4-

dioxaspiro[4,4]nonane-2-yl)methanol
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The substantially same method as described in Example 47 was conducted, except
that - ((4S,55)-5-(2-nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-yl)methanol
(Preparation example 177) was used instead of ((4R,5R)-5-(2-nitrophény|)-2,2-

-5 dimehtyl-1.3-dioxolane-4-yl)methanol (Preparation example 46), to obtain the title
compound(1.6g, 65~85%)

H NMR(400MHZ, DMSO0): 51.62~1.73(m, 4H), 1.82~1.95(m, 4H), 3.52~3.65(m,
2H), 4.90(t, =5.2, 1H), 5.12(d, J=7.6, 1H), 7.56~8.11(m, 4H)

10 Preparation example 212 : ((4R,5R)-5-(2-aminophenyl)-1,4-

dioxaspiro[4,5]decane-2-yl)methanol

NH, oé (

O
OH

The substantially same method as described in Example 47 was conducted, except
that ((4R,5R)-5-(2-nitrop-henyl)-1,4-dioxaspiro[4,5]decane—2-yl)methanol
15 (Preparation example 179) was used instead of ((4R,5R)-5v-(2-nitr0phenyl)-2,2-
dimehtyl-l.3-dioxo|ane-4¥yl)methanol (Preparation example 46), to obtain the title
compound(1.1g, 65~85%) | _
H NMR(400MHZ, DMSO): 81.61~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, ~=7.6, iH), 7.49~8.12(m, 4H) |
20
Preparation example 213 : ((4S,5S)-5-(2-aminophenyl)-1,4-

dioxaspiro[4,5]decane-2-yl)methanol
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The substantially’sande method as described in Example 47 was conducted, except
~ that ((4S,SS)-5-(2-nitrbphenyl)—1,4-dioxaspiro[4,5]decane-2-yl)methanol(Preparation
example 181) was used instead of ((4R,5R)—5-(2-nitrophenyl)—2,2-dimehtyl-1.3-
5 dioxolane-4-yl)methanol (Preparation  example 46), to obtain the title
compound(l.Og,. 65&85%) _
'H NMR(400MHz, DMSO): $1.61~1.75(m, 10H), 3.52~3.81(m, 2H), 3.95(t, /=8.0,
1H), 5.43(d, J=7.6, 1H), 7.49~8.12(m, 4H) |

10 Preparation example 214: ((4R,5R)-5-(2-aminophenyl)'-z-‘phenyl-l,B-

dioxolane-4-yl)methanol

NH, O (

O
OH

The substantially same method as described in Example 47 was conducted, except
vthat ((4R,5R)-S-(Z—nitrqphenyl)-z-phenyl-1,3-dioxo|ane-4-yl)methanoI(Preparation
15 example 183) was used instead of ((4R,5R)—5-(2—nitrophenyl)-2,2-dimehtyl-1.3-
dioxolane-4-yl)methanol (Preparation example 46), to obtain the title compound
(1.2g, 65~85%)
'H NMR(400MHz, DMSO): 83.66(d, 3J=7.6, 2H), 4.36(m, 1H), 5.17(d, /=8.0, 1H),
6.18(s, 1H), 7.06~8.14(m, 9H)
20
Preparation example 215 : ((4S,5S)-5-(2-aminophenyl)-2-phenyl-1,3-

dioxolane-4-yl)methanol
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Tﬁe substantially same method as described in Example 47 was conducted, except
that ((4S,55)-5—(2-nitrophenyl)-2-phenyl-1,3-dioxo|ane44-yl)methahol (Preparation
example 185) was used instead of ((4R,5R)-5-(2-nitrophenyl)-2,2-dimehtyl-1.3-
dioxolane-4-yl)methanol  (Preparation example 46), to -obtain the title
compound(0.9g, 65~85%)

'H NMR(400MHz, DMSO): 53.66(d, J=7.6, 2H), 4.36(m, 1H), 5.17(d, /=8.0, 1H),
6.18(s, ‘1H), 7.06~8.14(m, 9H)

Preparation example 216 : (E)-Methyl cinnamate

©/\/U\O/

To a round-bottomed ﬂask, trans-cinnamic acid (7g, 47.25mm6|) and
MeOH(70mL) were added. POCI3(O.43mL,. 4.73mmol) was added dropwise. The
reaction mixture was stirred under reflux for 3h. The reaction mixture was cooled to
room temperatUre, guenched with 1N NaOH solution. The mixture was extracted by
EtOAc and washed with H,O. The aqueous layer was further extracted with EtOAc.
The combined organic layer was dried over anhydrous magnesiUm sulfate (MgSOs.),
filtered and concentrated under vacuum (7.1g, 80~95%) | »

'H NMR(400MHz, CDCls): 53.81(s, 3H), 6.42(d, J=15.9, 1H), 7.37~7.39(m, 3H),
7.50~7.53(m, 2H), 7.67(d, 3=15.9, 1H)

Preparation example 217 : (2R, 3S)-methyl-3-phenyl-2,3-

dihydroxypropanoate
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The substantially same method as described in Example 36 was conducted, except
that (E)—Methyl cinnamate (Preparaﬁon example 216) was used instead of (E)-
methyl-3-(2,4-dichlorophenyl)acrylate (Preparéﬁon example 28), to obtain the title
5 compound(6.2g, 70~95%)
'H NMR(400MHz, CDCI3): 02.70(bs, 1H), 3.08(bs, 1H), 3.82(s, 3H), 4.38(d, J=2.9,
1H), 5.03(d, J=2.9, 1H),.7.30~ 7.42(m, 5H) |

‘Preparation example 218 F (4R, 5S)-methyl-2,2-dimethyl-5-phenyl-1,3-

10 - dioxolane-4-carboxylate

o
wo/

The substantially same method as described in Example 45 was conducted, except
that (2R, 3S)—methyl-3-phenyl—2,3-dihydroxyprbpanoafe (Preparafion example 217)
was Used insfead of (2R, 3S)-methyl-3-(2-nitrophenyl)-2,3-dihydroxypropanoate
| 15 (Preparation exafnple 44), to obtain the title compound (5.6g, 70~95%)

'H NMR(400MHz, CDCly): 81.56(s, 3H), 1.61(s, 3H), 3.79(s, 3H), 4.36(d, J=7.8,
1H), 5.17(d, 1=7.8, 1H), 7.31~7.40(m, 5H) |

Preparation example 219 : ((4R, 5R)-5-phenyl-2,2-dimethyl-1,3-

20 dioxolane-4-yl)methanol

O

The substantially same method as described in Example 46 was conducted, except |
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that (4R, 5S)-methyl-2,2-dimethyl-5-phenyl-1,3-dioxolane-4-carboxylate(Preparation
example 218) was used instead of (4R, 55)-methyl-5-(2-nitrophenyl)-1,3-dioxolane-

4-carboxylate (Preparation example 45), to obtain the title compound(4.4g,

~ 70~95%)

'H NMR(400MHz, CDCls): 81.41(s, 3H), 1.46(s, 3H), 2.79(bs, 1H), 3.48~3.52(m,
1H), 3.68~3.76(m, 2H), 4.76(d, 1=8.8, 1H), 7.18~7.28(m, 5H)

I8

Preparation example 220 : (2S, 3R)-methyl-3-phenyi-2,3-

dvihydroxyprOpanoate

OH O

O/

H

O

The substantially same method as described in Example 30 was 'condUcted, except
that (E)-Methyl cinnamate (Preparation example 216) was used instead of (E)-
methyl-3-(2,4-dichlorophenyl)acrylate(Preparation example 28), to obtain the title
compound(8.6g, 70~95%)

'H NMR(400MHz, CDCl5): 82.70(bs, 1H), 3.08(bs, 1H), 3.82(s, 3H), 4..38(d, J=2.9,
1H), 5.03(d, J=2.9, 1H), 7.30~ 7.42(m, 5H)

Preparation example 221 : (4S, 5R)-methyi-2,2-dimethyl-5-phenyl-1,3-

dioxolane-4-carboxylate

oo

o/

i"’O

The substantially same method as described in Example 45 was conducted, except
that (2R, 3S)-methyl-3-phenyl-2,3-dihydroxypropanoate(Preparation example 217)
was used instead of (2R, ‘3S)-methyl-3-(2-nitrophenyl)-2,3-dihydroxypropanoate
(Preparation example 44), to obtain the title compound(5.6g, 70~95%)



10

15

20

WO 2013/187727 PCT/KR2013/005279

122

'H NMR(400MHz, CDCl3): 81.56(s, 3H), 1.61(s, 3H), 3.79(s, 3H), 4.36(d, J=7.8,
1H), 5.17(d, 3=7.8, 1H), 7.31~7.40(m, 5H) o

Preparation example 222 : ((4S, 55)-5—phenyl-2,2-dih1ethyl-1,3-,

dioxolane-4-yl)methanol

o

=0

~

o

The substantially same method as described in Example 46 was conducted, except

~ that (4S, 5R)-met}hyl-2,2-dimethyl-5-pheny|-1,3-dioxo|ane—4-carboxylate(Preparation

example 221) was used instead of (4R, 55)-methyl-5-(2-nitrophenyl)-1,3-dioxolane-
4-carboxylate(Preparation example 45), to obtéin the .title compound(6.5g, 70~95%)

H NMR(4OOMHZ, CDCls): 61.41(5, 3H), 1.46(s, 3H), 2.79(bs, 1VH),‘3.48~3.52(m,
1H), 3.68~3.76(m, 2H), 4.76(d, J=8.8, 1H), 7.18~7.28(m, 5H)

Preparation example 223 : (4R, 5S)-methyl-2,2-diethyl-5-phenyl-1,3-

dioxoiane-4—carboxylate

0O
©/kyu\o/

The substantially sarﬁe method as described in Example 190 was conducted,
except that (2R, 3S)-methyl-3-phenyl-2,3-dihydroxypropanoate(Preparation example
217) was used instead of (2R, 3S)-methyl-3-(2-methylphenyl)-2,3-
dihydroxypropanoate (Preparation example 54), to obtain the title compound(1.9g,
70~95%)

'H NMR(400MHz, CDCls): 8=1.01(t, J=7.4, 1H), 1.06(t, J=7.6, 3H), 1.78~1.90(m,
4H), 3.78(s, 3H), 5.12(d, J=8.4, 1H), 7.32~7.45(m, 5H)
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Preparation example 224 : ((4R, 5R)-5-phenyl-2,2-diethyl-1,3-dioxolane-

' 4-yi)methanol

(o]
©AI/\OH

The substantially same method as described in Example 219 was conducted,

except that (4R, 5S)-methyl-2,2-diethyl-5-phenyl-1,3-dioxolane-4-carboxylate

(Preparation example 223) was used instead of (4R, 5S)-methyl-2,2-dimethyl-5-

phenyl-vl,3-dioxo|ane-4-carboxylate(Preparation example 218), to obtain the title
compound(1.3g, 70~95%) | |

1H NMR(4OOMHZ, CDCB): 0=1.00(t, J=7.6, 1H), 1.06(t, J=7.4, 1H), 1.74~1.90(m,
4H), 3.64(ddd, J=3.4, 8..4, 12.1, 1H), 3.84~3.91(m, 2H), 4.89(d, J#8.8, 1H),
7.30~7.43(m, 5H) |

Preparation example 225 : (4S, 5R)—methyl-2,2-diethyl-5-phenyl-1,3-

dioxolane-4-carboxylate

. ¢ Q
wo/

The substantially same method as described in Example 223 was conducted,

- except that (25, 3R)-methyl-3-phenyl-2,3-dihydroxypropanoate(Preparation examplé

220)was  used instead of (2R, 3S)-methyl-3-pheny|-2,3-dihydroxypr0panoate
(Preparation example 217), to obtain the title compound(5.6g, 70~95%)

H NMR(400MHz, CDCls): 6=1.01(t, J=7.4, 1H), 1.06(t, J=7.6, 3H), 1.78~1.90(m,
4H), 3.78(s, 3H), 5.12(d, J=8.4, 1H), .7.32~7.45(m, 5H)
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Preparation example 226 : ((4S, 55)-5-phenyl-2,2-dimethyl-1,3-
dioxolane-4-yl)methanol '

y

©/\?/\OH

The sUbstantially same method as described in Example 224 waé conducted,
except that (4S, 5R)-methyl-2,2-dimethyl-5-phenyl-1,3-dioxolane-4-carboxylate
(Preparation example 225) was used instead of (4R, 5S)-methyl-2,2-dimethyl-5-
phenyl-1,3-dioxolane-4-carboxylate(Preparation example 218), to obtain the title
compound(6.5g, 70~95%) _

H NMR(4OOMH2, CDCly): 5=1.00(t, J=7.6, 1H), 1.06(t, J=7.4, 1H), 1.74~1.90(m,
4H), 3.64(ddd, J=3.4, 8.4, 12.1, 1H), 3;84~3.91(m,' 2H), 4.89(d, J=8.8, 1H),
7.30~7.43(m, 5H) | |

| Preparation example 227 : (4R, 5S)-methyl-3-phenyl-1,4-

dioxapiro[4,4]nonane-2-carboxylate

(0]
wo/

The substantially same method as described in Example 223 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
compound (0.9g, 50~75%) |

'H NMR(400MHz, CDCl;): 6=1.71~1.80(m, 4H), 1.87~1.94(m, 1H), 2.00~2.08(m,
3H), 3.79(s, 3H), 4.35(d, J=7.2, 1H), 5.08(d, J=7.2, 1H), 7.32~7.45(m, 5H)

Preparation example 228: ((4R, 5R)-5-phenyl-1,4-dioxapiro[4,4]nonan-2-

yl)methanol
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The substantially same method as d‘escribed in Example 224 was. conducfed,
except ‘tha‘t (4‘R, 55)-methyl-3-phenyl-1,4'-dvioxapiro[4,4]nonane-2-carboxylaté
(Preparaﬁon example 227) was used instead of (4R, 5S)-methyl-2,2-diethyl-5-

5 phenyl-1,3-dioxolane-4-carboxylate (Preparation example 223), to obtain the title
compound (0.7g, 70~95%) ;

'H NMR(400MHz, CDCl;): 5=1.69~1.82(m, 4H), 1.85~2.03(m, 4H), 3.66(ddd,
J=37, 8.1, 12.1, 1H), 3.83~3.90(m, 2H), 4.84(d, J=8.4, 1H), 7.26&7.41(m, 5H)

10 Preparation example 229 : (45, '5R)-methyl-3-phenyl-1,4-

dioxapiro[4,4]nonane-2-carboxylate

9
©/\_~)J\O/

The substantially same method as described in Example 225 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain fhe title
15 compound (0.8g, 50~75%)
oy NMR(400MHz, CDCls): 5=1.71~1.80(m, 4H), 1.87~1.94(m, 1H), 2.00~2.08(m,
3H), 3.79(s, 3H), 4.35(d, J=7.2, 1H), 5.08(d, J=7.2, 1H), 7.’32~7.45(m, 5H)

Preparation example 230 : ((4S, 55)-5-phenyl-1,4-dioxapiro[4,4]nonah-Z-
20 yl)methanol

.

=0

Oy

The substantially same method as described in Example 228 was conducted,
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except that (4S5, 5R)-methyl-3-phenyl-1,4-dioxapiro[4,4]nonane-2-carboxylate
(Preparation example 229) was used instead (4R, 5S)-methyl-3-phenyl-1,4-
dfoxapiro[4,4]nonane-2-¢arboxylate (Preparation example 227), to obtain the title
compound(0.5g, 70~95%) _ _
'H NMR(400MHz, CDCly): 8=1.69~1.82(m, 4H), 1.85~2.03(m, 4H), 3.66(ddd,
=37, 8.1, 12.1, 1H), 3.83~3.90(m, 2H), 4.84(d, J=8.4, 1H), 7.26~7.41(m, 5H)

Preparation example 231 : (4R, 5S)-methyl-3-phenyl-1,4-

dioxapiro[4,5]decane-2-carboxylate

The substantially same method‘as described in Example 227 was éonducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound (1.4g, 50~75%) | |

'H NMR(400MHz, CDCl3): 3=1.41~1.49(m, 2H), 1.58§1.76(m, 4H), 1.79~1.90(m,
4H), 3.78(s, 3H), 4.36(d, J=7.6, 1H), 5.16(d, J=7.2, 1H), 7.31~7.44(m, 5H) |

Preparation example 232: ((4R, 5R)-5-phenyl-1,4-dioxapiro[4,5]decan-2-

yl)methanol

0
o

The su_bstantially same method as described in Example 224 was conducted,
except that (4R, 5S)-methyl-3-phenyl-1,4-dioxapiro[4,5]decane-2-carboxylate

(Preparation example 231) was used instead of (4R, 5S)-methyl-2,2-diethyl-5-

phenyl-1,3-dioxolane-4-carboxylate(Preparation example 223), to obtain the title
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compound(1.0g, 70~95%) -

'H NMR(400MHz, CDCls): 5=1.41~1.50(m, 2H), 1.61~1.89(m, 8H), 3.60~3.66(m,

" 1H), 3.85~3.90(m, 2H), 4.91(d, J=8.4, 1H), 7.30~7.42(m, 5H)

Preparation example 233 : (4S, 5R)—methyl-3-phenyl-1,4—

dioxapiro[4,5]1decane-2-carboxylate

The substantially same method és described in Example 229 was conducted,
excepf .that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound (1.2g, 50~75%)

'H NMR(400MHz, CDCls): 3=1.41~1.49(m, 2H), 1.58~1.76(m, 4H), 1.79~1.90(m,
4H), 3.78(s, 3H), 4.36(d, J=7.6, 1H), 5.16(d, J=7.2, 1H), 7.31~7.44(m, 5H)

Preparation example 234: ((4S, 5$)-5-phenyl-1,4-dioxapiro[4,5]deca‘ne-2-

yl)methanol

&

©/\?/\OH

The substantially sarhe method as described in Example 232. was conducted,
except that (4S, 5R)-methyl-3-phenyl-1,4-dioxapiro[4,S]deéane-z-carboxylate
(Preparation example 233) was used instead of (4R, 5S)-methyl-3-phenyl-1,4-
dioxapiro[4,5]decane-2-carboxylate (Preparation example 231), to obtain the title
compound (0.8g, 70~95%) .

'H NMR(400MHz, CDCls): 8=1.41~1.50(m, 2H), 1.61~1.89(m, 8H), 3.60~3.66(m,
1H), 3.85~3.90(m, 2H), 4.91(d, 1=8.4, 1H), 7.30~7.42(m, 5H)
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Preparation exarhple 235: (E)-5-phenylpent-3-enoic acid

MOH

A solution of malonic acid (17.06g, 163.96mmol) in DMSO (65mL) was treated
with a solution of AcOH (0.1mL, 1.49mmol) and piperidiné (0.15mL, 1.49mmol) in
DMSO (4mL). The reaction solution was warmed to 65°C and hydrocinnamaldehyde
(10g, 74.53mmol) was added dropwise within 1.5hr. After the addition ended, the
reaction mixture was stirred for further 2h at 65°C. The solution was cooled to room
temperature, taken up in H,O and extracted with Et;0. The (l:ombined‘ organic
extracts were washed with 5% aqueous KHSO, and brine, dried over MgSO,, and

evaporated to dryness. The crude compound was purified by a silica gel column to

produce the title compound (10.4g, 5~90%)

'H NMR(400MHz, CDCls): §=3.19(d, J=6.9, 2H), 3.46(d, J= 6.9, 2H), 5.69~5.78(m,
1H), 5.83~5.91(m, 1H), 7.01~7.56(m, 5H), 11.79(s, 1H)

Preparation example 236 : (E)-5-phenylpent-3-en-1-ol

@/WOH

To stirred solution of LAH(LiAIH, 3.3g, 86.73mmol) in THF(66mL) was added
dropwise a solution (E)-5-phenylpent-3-enoic acid (Preparation example 235, 11.0g,
57.82mrﬁ_ol) in THF(44mL) at 0C then stirred at room temperature for 1h. The
reaction mixture was quenched with H,0 at 0C, filtered through celite, washed with
EtOAc, dried over anhydrous magnesium sulfate (MgS0,), filtered and concentrated.
The crude compound was purified by a silica gel column to produce the title
compound (7.2g, 70~90%) |

'H NMR(400MHz, CDCl3): 5=1.40(bs, 1H), 2.31(q, J=6.3, 2H), 3.37(d, J=6.8, 2H),
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3.66(t, J=6.4, 2H), 5.49(dt, J=4.9, 11.0, 1H), 5.73(dt, J=4.8, 10.9, 1H),
7.17~7.31(m, 5H) o

Preparation example 237 : (E)-tert-butyldimethYl(S—phenylpent-3-

enyloxy)silane

©/\NOTBDMS

To a stirred solution of (E)-5-phenylpent-3-en-1-ol(Preparation example 236, 6.3g,
38.83mmol) in CH,Cl, was added imidazole (3.4g, 50.48mmol) and TBDMS-CI (7.6g,

50.48mmol) at 0C then stirred for 1h at room temperature. The resulting mixture

‘was diluted with EtOAc, washed with water, dried over MgSQ,, filtered, and

- concentrated under reduced préssure. The crude compound was purified by a silica

gel column to produce the title compound (10.6g, 80~98%)

H NMR(4QOMHz., CDCly): 5=0.00(s, 6H), 0.84(s, 9H), 2.21(ddd, 1=6.8, 13.6, 0.8,
2H), 3.29(d, J=6.8, 2H), 3.59(t, J=6.8, 2H), 5.41~5.49(m, 1H), 5.56~5.63(m, 1H),
7.13~7.26(m, 5H)

Preparation example 238 : (E)-5-phenylpent-3-enyl pivalate
o}

: ©/\/\/\0J\t-3u

To a stjrred solution of (E)-5-phenylpent-3-en-1-ol(Preparation example 236, 3.8g,
23.42mmol) in CH,Cl, (40mL) was added pyridine (2.3mL, 28.1mmol) and pivaloy!
chloride (3.5mL, 28.1mmol) at 0C under N,. The mixture was stirred for 14h. The
resulting mixture was diluted with CH,Cl,, washed with water, dried over MgSQ,,
fittered, and concentrated under reduced pressure. The crude compound was
purified by a silica gel column to produce the title compound (5.5g, 80~95%) |

'H NMR(400MHz, CDCl3): 8=1.17(s, 9H), 2.36(q, J=6.7, 2H), 3.34(d, J=6.8, 2H),
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4.09(t, 1=6.8, 2H), 5.45~5.51(m, 1H), 5.64~5.69(m, 1H), 7.16~7.21(m, 3H),

7.26~7.30(m, 2H)

Preparation example 239 : (25,35)-5-(tert-bUtyIdimethyIsilyloXy)—l-
phenylpentane-2,3-diol

OH

OTBDMS
OH

The substantially same method as described in Example 217 was conducted,
except that (E)-tert-butyldimethyl(5-phenylpent-3-enyloxy)silane(Preparation

example 237) was used instead of (E)-Methyl cinnamate (Preparation example 216),

to obtain the title compound(8.7g, 70~95%)

'H NMR(400MHz, CDCl;): 8=0.00(s, 6H), 0.82(s, 9H), 1.57~1.62(m, 1H),
1.73~i.80(m, V1H), 2.51(d, 3=6.0, 1H), 2.77(dq, J=6.9, 14.9, 2H), 3.50(d, J=3.6,
1H), 3.59~3.62(m, 1H), 3.66(dq, J=3.1, 5.4, 1H), 3.72~3.82(m, 2H), 7.12~7.25(m,
o |

Preparation example 240 : (2-((4S,5S)-5-benzyl-2,2-dimethyl-1,3-
dioxolane-4-yl)ethoxy)(tert-butyl)dimethylsilane

-,

7 v
©N/k/\OTBDMS

The substantially same method as described in Example 218 was conducted,
except that (2S,3S)-5-(tert-butyldimethylsilyloxy)-1-phenylpentane-2,3-
diol(Preparation example 239) was used instead of (2R, 3S)-methyl-3-phenyl-2,3- |
dihydroxypropanoate(Preparation example 217), to obtain the title compound(9.5g,
70~95%)

'H NMR(400MHz, CDCl;): 5=0.00(s, 6H), 0.85(s, 9H), 1.29(s, 3H), 1.34(s, 3H),
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1.52~1.58(m, 2H), 2.87(dq, J=5.5, 14.2, 2H), 3.64~3.69(m, 2H), 3.80~3.88(m, 2H),
7.18~7.27(m, 5H) ' '

Preparation example 241 : 2-((4S,5S5)-5-benzyl-2,2-dimethyl-1,3-

dioxolane-4-yl)ethanol

o
W\OH

To a stirred solution of (2-((4S,55)-5—benzyI-2,2-dimethyl‘-.1,3-dioxo|an-4-
ylethoxy)(tert-butyl)dimethylsilane (Preparation example 240, 11.5g, 32.80mmol) in
THF (115mL) was slowly added tetrabutylammonium fluoride (TBAF, 1.0M in THF,
48.8mL, 48.8mmol) at room temperature. The mixture was- stirred for 5h. The
resulting mixture was diluted with EtOAc, washed with water, dried over anhydrous

magnesium sulfate, filtered and concentrated. The crude compound was purified by

“asilica gél column to produce the title compound (7.3g, 80~95%)

'H NMR(400MHz, CDCls): 5=1.38(s, 3H), 1.40(s, 3H), 1.50~1.63(m, 2H), 2.29(t,
J=5.4, 1H), 2.82(dd, J=5.8, 13.8, 1H), 3.01(dd, J=6.4, 14.0, 1H), 3.72(q, J=5.5, 2H),
3.86(dt, J=3.2, 8.4, 1H), 3.92~3.97(m, 1H), 7.22~7.32(m, 5H)

Preparation example 242 : (2R,3R)-5-(tert-butyldimethylsilyloxy)-1-

‘ phenylpentane-2,3-dibl

OH

e OTBDMS
OH

The substantially same method as described in Example 220 was conducted,
except that (E)-tert-butyldimethyl(5-phenylpent-3-enyloxy)silane(Preparation
example 237) was used instead of (E)-Methyl cinnamate (Preparation example 216),

to obtain the title compound(10.6g, 70~95%)
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'H NMR(400MHz, CDCl): §=0.00(s, 6H), 0.82(s, 9H), 1.57~1.62(m, 1H),
1.73~1.80(m, 1H), 2.51(d, J=6.0, 1H), 2.77(dqg, J=6.9, 14.9, 2H), 3.50(d, J=3.6,
1H), 3.59~3.62(m, 1H), 3.66(dq, J=3.1, 5.4, 1H), 3.72~3.82(m, 2H), 7.12~7.25(m,
5H)

Preparation example 243 : (2-((4R,5R)-5-benzyl-2,2-dimethyl-1,3-

dioxolane-4-yl)ethoxy)(tert-butyl)dimethylsilane

o

©/\:‘/-\/\OTBDMS

The substantially same method as described in Example 221 was conducted,
except that (2R,3R)-5-(tert-butyldimethyisilyloxy)-1-phenylpentane-2,3-
diol(Preparation example 242) was used instead of (2R, 3S)-methyl-3-phenyl-2,3-
dihydroxypropanoate(Preparation example 217), to obtain the title compound(11.5g,
70~95%)

H NMR(400MHz, CDCls): 3=0.00(s, 6H), 0.85(s, 9H), 1.29(s, 3H), 1.34(s, 3H),
1.52~1.58(m, 2H), 2.87(dq, 3=5.5, 14.2, 2H), 3.64~3.69(m, 2H), 3.80~3.88(m, 2H),
7.18~7.27(m, 5H)

Preparation example 244 : 2-((4R,5R)-5-benzy|-2,2-dimethyl-1,3-‘

dioxolane-4-yl)ethanol

o

©/WOH
The substantially same method as described in Example 241 was conducted,
except that (2-((4R,5R)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethoxy)(tert-

butyl)dimethylsilane(Preparation example 243) was used instead of (2-((4S,5S)-5-



WO 2013/187727 PCT/KR2013/005279

133

benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethoxy)(tert-butyl)dimethylsilane(Preparation
example 240), to obtain the title compound(7.4g, 80~95%)

'H NMR(400MHz, CDCl3): 5=1.38(s, 3H), 1.40(s, 3H), 1.50~1.63(m, 2H), 2.29(t,

J=5.4, 1H), 2.82(dd, J=5.8, 13.8, 1H), 3.01(dd, J=6.4, 14.0, 1H), 3.72(q, =55, 2H),

5 3.86(dt, J=3.2, 8.4, 1H), 3.92~3.97(m, 1H), 7.22~7.32(m, 5H)

Preparation example 245 : (3S,4S)-3,4-dihydroxy-5-phenylpentyl pivalate

OH ¢}

OJ\t-Bu
OH

The substantially same method as described in Example 239 was conducted,
10 except that (E)-5-phenylpent-3-enyl pivalate(Prepara‘tion example 238) was used
instead of (E)-tert-butyldimethyl(5-phenylpenf—3-enyloxy)silane(Preparation example
237), to obtain the title compound(5.5g, 70~95%)
'H NMR(400MHz, CDCl3): 8=1.16(s, 9H), 1.83~1.88(m, 2H), 2.08(d, J=4.8, 1H),
2.67(d, J=5.2, 1H), 2.80(dd, J=8.0, 13.6, 1H), 2.92(dd, J=5.2, 13.6, 1H),
15 3.50~3.55(m, 1H), 3.66~3.71(m, 1H), 4.09~4.19(m, 1H), 4.35~4.41(m, 1H),
7.22~7.25(m, 3H), 7.29~7.33(m, 2H)

Preparation example 246 : (2-((4S,5S)-5-benzyl-2,2-diethyl-1,3-

dioxolane-4-yl)ethyl pivalate

P
©/ﬂ/k/\o)kt_8u
20 :

The substantially same method as described in Example 223 was conducted,
except that (3S,4S)-3,4-dihydroxy-5-phenylpentyl pivalate(Preparation example 245)
was used instead of (2R, 3S)-methyl-3-phenyl-2,3-dihydroxypropanoate(Preparation

example 217), to obtain the title compound(0.9g, 70~95%)
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'H NMR(400MHz, CDCls): 8=1.15(s, 9H), 1.76(q, J=7.6, 2H), 1.84~1.90(m, 2H),
2.00~2.07(m, 2H), 3.85(dt, J=3.7, 8.5, 1H), 4.14~4.27(m, 2H), 5.17(d, J=8.4, 1H),
7.22~7.28(m, 1H), 7.32~7.38(m, 2H), 7.64(dd, J=1.4, 7.8, 1H)

Preparation example 247 : 2-((4S,5S)-5-benzyl-2,2-diethyl-1,3-dioxolane-
4-yl)ethanol

0
©/WOH

To a stirred solution of (2-((4S,55)-5-benzyl-2,2-diethyl-1,3-dioxo|an-4-y|)ethy|
pivalate(Preparation example 246, 1.0g, 2.87mmol) in MeOH(10mL) was added
NaOMe (0.47g, 8.61mmol) and then warm to 45°C. The mixture was stirred for 14h.
The resulting mixture was diluted with EtOAc, washed with water, dried over MgS04,
filtered, and concentrated under reduced pressure. .The crude compound was
purified by a silica gel column to produce the title compound (0.7g, 80~95%);

'H NMR(400MHz, CDCl;): 3=0.89(t, J=7.4, 6H), 1.44~1.50(m, 1H), 1.54~1.66(m,
5H), 2.37(t, J=5.6, 1H), 2.80(dd, J=5.6, 14.0, 1H), 3.03(dd, 1)=6.4, 14.0, 1H),
3.72(q, J=5.5, 2H), 3.80~3.85(m, 1H), 3.8§~3.94(m, 1H), 7.21~7.24(m, 3H),
7.28~7.31(m, 2H) -

Preparation example 248 : (3R,4R)-3,4-dihydroxy-5-phenylpentyl pivalate
OH o} ‘
t-Bu

Oé
T ol
(o]

The substantially same method as described in Example 242 was conducted,
except that (E)-5-phenylpent-3-enyl pivalate (Preparation example 238) was used
instead of (E)-tert-butyldimethyl(5-phenylpent-3-enyloxy)silane (Preparation example
237), to obtain the title compound (4.5g, 70~95%)
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'H NMR(400MHz, CDCl5): 5=1.16(s, 9H), 1.83~1.88(m, 2H), 2.08(d, J=4.8, 1H),
267(d, 1=5.2, 1H), 2.80(dd, J=8.0, 13.6, 1H), 2.92(dd, J=5.2, 13.6, 1H),
3.50~3.55(m, 1H), 3.66~3.71(m, 1H), 4.09~4.19(m, 1H), 4.35~4.41(m, 1H),
7.22~7.25(m, 3H), 7.29~7.33(m, 2H) | L |

Preparation example 249 : (2-((4R, 5R)-5-benzyl-2,2-diethyl-1,3-

dioxolane-4-yl)ethyl pivalate

The substantially same method as described in Example 246 was conducted,
except that (3R,4R)-3,4-dihydroxy-5-phenylpentyl pivalate(Preparation example 248)
was used instead of (3S,45)-3,4-dihydroxy-5-phenylpentyl pivalate (Preparation
example 245), to obtain the title compound(1.1g, 70~95%)

'H NMR(400MHz, CDCl3): $=1.15(s, 9H), 1.76(q, J=7.6, 2H), 1.84~1.90(m, 2H),
2.00~2.07(m, 2H), 3.85(dt, J=3.7, 8.5, 1H), 4.14~4.27(m, 2H), 5.17(d, 1=8.4, 1H),
7.22~7.28(m, 1H), 7.32~7.38(m, 2H), 7.64(dd, J=1.4, 7.8, 1H)

Preparation example 250 : 2-((4R, 5R)-5-benzyl-2,2-diethyl-1,3-

dioxolane-4-yl)ethanol

4,

0 =

@/WOH

The substantially same method as described in Example 247 was conducted,
except that (2-((4R,5R)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl
pivalate(Preparation example 249) was used instead of (2-((4S,5S)-5-benzyl-2,2-

diethyl-1,3-dioxolan-4-yl)ethyl pivalate(Preparation example 246), to obtain the title
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compound (0.9g, 80~95%)

'H NMR(400MHz, CDCl;): §=0.89(t, J=7.4, 6H), 1.44~1.50(m, 1H), 1.54~1.66(m,
5H), 2.37(t, J=5.6, 1H), 2.80(dd, 1=5.6, 14.0, 1H), 3.03(dd, J='6.4, 14.0, 1H),
3.72(q, J=5.5, 2H), 3.80~3.85(m, 1H), 3.89~3.94(m, 1H), ,‘7-21"’7-24('“' 3H),
7.28~7.31(m, 2H)

Preparation example 251 : 2-((2S, 3S)-3-benzyl-1,4-

dioxaspiro[4.4]nonane-2-yl)ethyl pivalate

0 0
©/\O‘/‘\Ao)l\t-8u

The substantially same method as described in Example 246 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
compound (1.2g, 60~85%)

'H NMR(400MHz, CDCls): 8=1.18(s, 9H), 1.53~1.80(m, 10H), 2.81(dd, J=6.0,
13.6, 1H), 3.00(dd, ]=6.4, 14.0, 1H), 3.75~3.80(m, 1H), 3.84~3.89(m, 1H),
4.05~4.16(m, 2H), 7.20~7.24(m, 3H), 7.27~7.31(m, 2H)

Preparation example 252 : 2-((2S, 3S)-3-benzyl-1,4-

dioxaspiro[4.4]nonane-2-yl)ethanol

0
©/W\OH

The substantially same method as described in Example 247 was conducted,
except that  2-((2S,3S)-3-benzyl-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl  pivalate

(Preparation example 251) was used instead of (2-((4S,5S)-5-benzyl-2,2-diethyl-1,3-

dioxolan-4-yl)ethyi pivalate (Preparation example 246), to obtain the title compound
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(0.7g, 80~95%)

H NMR(400MHz, CDCl;): 8=1.44~1.51(m, 1H), 1.56~1.60(m, 1H), 1.63~1.70(m,
4H), 1.72~1.81(m, 4H), 2.26(t, J=5.4, 1H), 2.80(dd, J=6.0, 14.0, 1H), 3.03(dd,
J=6.4, 14.0, 1H), 3.71(q, J=5.5, 2H), 3.81~3.92(m, 2H), 7.22~7.24(m, 3H),
7.28~7.32(m, 2H) |

Preparation example 253 : - 2-((2R, 3R)-3-benzyl-1,4-

dioxaspiro[4.4]nonane-2-yl)ethyl pivalate

The substantially same method as described in _‘Example 249 was cdnducted,
except that cydopetanone was used instead of 3-pantanone, to obtain the title
compound (1.7g, 60~85%)

'H NMR(400MHz, CDCls): 6=1.18(s, 9H), 1.53~1.80(m, 10H), 2.81(dd, J=6.0,
13.6, 1H), 3.00(dd, )=6.4, 14.0, 1H), 3.75~3.80(m, 1H), 3.84~3.89(m, 1H),
4,05~4.16(m, 2H), 7.20~7.24(m, 3H), 7.27~7.31(m, 2H)

Preparation example 254 : 2-((2R, 3R)-3-benzyl-1,4-

dioxaspiro[4.4]nbnane-z-yl)ethanol

%,

0 :
WOH
The substantially same method as described in Example 252 was conducted,

except that  2-((2R,3R)-3-benzyl-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl  pivalate

v(Preparation example 253) was used instead of 2-((2S,3S)-3-benzyl-1,4-

dioxaspiro[4.4]nonan-2-yl)ethyl pivalate (Preparation example 251), to obtain the



10

15

20

WO 2013/187727 PCT/KR2013/005279

138

title compound (0.8g, 80~95%)

'H NMR(400MHz, CDC3): 8=1.44~1.51(m, 1H), 1.56~1.60(m, 1H), 1.63~1.70(m,
4H), 1.72~1.81(m, 4H), 2.26(t, J=5.4, 1H), 2.80(dd, J=6.0, 14.0, 1H), 3.03(dd,
J=6.4, 14.0, 1H), 3.71(q, J=5.5, 2H), 3.81~3.92(m, 2H), 7.22~7.24(m, 3H),
7.28~7.32(m, 2H)

Preparation example 255 : 2-((2S, 35)-3-benzyl-1,4-
dioxaspiro[4.5]decane-2-yl)ethyl pivalate

o o
©/\O‘/'\/\0J\t-3u

The substantially same method as described in Example 251 was conducted,
except that cyclohexanone was used instéad of cyclopetanone, to obtain the title
compound (1.4g, 60~85%)

'H NMR(400MHz, CDCl;): §=1.18(s, 9H), 1.53~1.60(m, 10H), 1.61~1.66(m, 2H),
2.83(dd, J=5.6, 14.0, 1H), 2.98(dd, J=6.0, 14.0, 1H), 3.78(dt, J=3.5, 8.2, 1H),
3.86~3.91(m, 1H), 4.11~4.15(m, 2H), 7.20~7.31(m, 5H)

Preparation example 256 : 2-((2S, | 3S)-3-benzyl-1,4-
dioxaspiro[4.5]decane-2-yl)ethanol

0
WOH

The substantially same method as described in Example 254 was conducted,
except that 2-((2S, 3S)-3-benzyl-1,4-dioxaspiro[4.5]decan-2-yl)ethyl pivalate

(Preparation example 255) was used instead of 2-((2R,3R)-3-benzyl-1,4-

dioxaspiro[4.4]nonan-2-yl)ethyl pivalate (Preparation example 253), to obtain the
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title compound (1.0g, 80~95%)

1y NMR(400MHz, CDCls): 3=1.34~1.43(m, 2H), 1.48~1.61(m, 10H), 2.42(t, J=5.6,
1H), 2.81(dd, J=5.6, 14.0, 1H), 3..02(dd, J=6.2, 13.8, 1H), 3.72(q, J=5.5, 2H),
3.82~3.87(m, 1H), 3.91~3.96(m, 1H), 7.21~7.31(m, 5H)

Preparation example 257 : 2-((2R, 3R)-3-benzyl-1,4-

dioxaspiro[4.5]decane-2-yl)ethyl pivalate

The substantially same method aé describéd in Example 253 was conducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound (1.6g, 60~85%)

'H NMR(400MHz, CDCl5): 8=1.18(s, 9H), 1.53~1.60(m, 10H), 1.61~1.66(m, 2H),
2.83(dd, J=5..6, 14.0, 1H), 2.98(dd, J=6.0, 14.0, 1H), 3.78(dt, J=3.5, 8.2, 1H),
3.86~3.91(m, 1H), 4.11~4.15(m, 2H), 7.20~7.31(m, 5H)

Preparation example 258 : 2-((2R, 3R)-3-benzyl-1,4-

dioxaspiro[4.5]decane-2-yl)ethanol

The substantially same method as described in Example 256 was conducted,
except that 2-((2R, 3R)-3-benzyl-1,4-dioxaspiro[4.5]decan-2-yl)ethyl pivalate
(Preparation example 257) was used instead of 2-((2S, 3S)-3-benzyl-1,4-
dioxaspiro[4.5]decan-2-yl)ethyl pivalate (Preparation example 255), to obtain the
title .compound (1.1g, 80~95%)
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'H NMR(400MHz, CDCly): §=1.34~1.43(m, 2H), 1.48~1.61(m, 10H), 2.42(t, J=5.6,
1H), 2.81(dd, J=5.6, 14.0, 1H), 3.02(dd, J=6.2, 13.8, 1H), 3.72(q, J=5.5, 2H),
3.82~3.87(m, 1H), 3.91~3.96(m, 1H), 7.21~7.31(m, 5H)

Preparation example 259 : (E)-methyl-4-phenylbut-2-enoate
O

7Y

To a solution of phenyl acetaldehyde (5.0g, 41.61mmol) in toluene (500mL) was
added methyl (triphenylphosphoranylidene)acetate (13.99, 41.61mmol). The
reactidn mixture was stirred at reflux for 3 h. The resulting mixture was diluted with
EtOAc, washed with water, dried over MgSO,, filtered, and concentrated under
reduced pressure. The crude product was added ether/hexane(=1:1, v/v) at 0°C
then stirred for 30min. The filtrate was concentrated then purified by a silica gel
column to produce the title compound (5.9g, 70~90%)

'H NMR(400MHz, CDCl3): 8=3.47(d, J=6.8, 2H), 3.67(s, 3H), 5.79(d, J=15.4, 1H),
7.06(dt, J=15.4, 6.8, 1H), 7.28~7.12(m, 5H)

Preparation example 260 : (2R, 3S)-methyl 2,3-dihydroxy-4-
phenylbutanoaté | ' |
"OH
OH ©
The substantially same method as described in Example 245 was conducted,
except that (E)-methyl-4-phenylbut-2-enoate(Preparation example 259) was used
instead of (E)-5-phenylpent-3-enyl pivalate(Preparation example 238), to obtain the
title compound(3.5g, 70~95%)
IH NMR(400MHz, CDCls): 8=2.96(ddd, 1=7.3, 13.5, 17.1, 2H), 3.10(d, J=5.2, 1H),
3.80(s, 3H), 4.08(dd, J=1.4, 5.4, 1H), 7.23~7.34(m, 5H) |
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Preparation example 261 : (4R,5S)-methyl-5-benzyl-2,2-dimethyl-1,3-

dioxolane-4-carboxylate

e

SN
. (0]

The substantially same method as described in Example 240 was conducted,
except that (2R, 3S)-methyl 2,3-dihydroxy-4-phenylbutanoate(Preparation example
260) was used instead of (2S,3S)-5-(tert-butyldimethylsilyloxy)-1-phenylpentane-2, 3-
dioI(Preparation.exampIe 239), to obtain the title compound(3.1g, 70~95%)

'H NMR(400MHz, CDCl;): 8=1.42(s, 3H), 1.43(s, 3H), 3.01(dd, 3=6.8, 14.4, 1H),
3.12(dd, J=4.4, 14.4, 1H), 3.72(s, 3H), 4.19(d, J=7.6, 1H), 4.40(ddd, J=4.4, 7.0, 7.8,
1H), 7.22~7.33(m, 5H) -

Preparation example 262 : ((4S, 5S)-5-benzyl-2,2-dimethyl-1,3-dioxolan-
4-yl)methanol

The substantially same method as described in Example 234 was conducted,
except that (4R,5S)-methyl 5-benzyl-2,2-dimethyl-1,3-dioxolane-4-
carboxylate(Preparation example 261) was used instead of (4S, 5R)-methyl-3-
phenyl-1,4-dioXapiro[4,5]decane-2-carboxylate (Preparation example 233), to obtain
the. title compound(2.3g, 70~95%)

'H NMR(400MHz, CDCl5): 6=1.41(s, 6H), 1.79(q, J=4.3, 1H), 2.83(dd, J=6.2, 13.8,
1H), 3.07(dd, J=6.4, 14.0, 1H), 3.29(ddd, J=4.7, 7.5, 12.1, 1H), 3.54(ddd, J=2.8,
5.2, 12.0, 1H), 3.83(ddd, J=3.9, 3.9, 7.1, 1H), 4.15(q, 3=7.1, 1H), 7.22~7.32(m, 5H)
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Preparation example 263 : (4R,5$)-methyl-5-benzyl-2,2-diethyl-‘1,3-

dioxolane-4-carboxylate

Q/WO\
0

To a stirred solution of (2R, 3S)-methyl - 2,3-dihydroxy-4-
phenylbutandate(Preparation .example 260, 2.0g, 9.51mmol) in 3-pentanone (5mL,
47.55mmol) was added a catalytic amount of H,SO, (0.051mL, 0.951mmol) at room
temperature. The mixture was stirred for 20h. The resulting mixture was diluted with
EtOAc, washed with water, dried over MgSO,, filtered, and concentrated under
reduced pressure. The crude compound was purified by a silica gel column to
produce the title compound (1.2g, 50~75%)

'H NMR(400MHz, CDCl;): 5=0.85(t, J=6.0, 3H), 0.92(t, J=7.6, 3H), 1.66(dq, J=7.6,
14.7, 4H), 3.01(dd, J=6.6, 14.2, 1H), 3.10(dd, J=4.4, 14.4, 1H), 3.71(s, 3H), 4.17(d,
J=8.4, 1H), 4.32~4.37(m, 1H), 7.23~7.32(m, 5H) |

Preparation example 264 : ((4S, 5S)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-

yl)methanol

©/%)\/OH

The substantially same method as described in Example 262 was conducted,
except  that  (4R,5S)-methyl-5-benzyl-2,2-dimethyl-1,3-dioxolane-4-carboxylate
(Preparation example 263) was used instead of (4R,5S)-methyl 5-benzyi-2,2-
dimethyl-1,3-dioxolane-4-carboxylate(Preparation example 261), to obtain the title
compound(0.8g, 70~95%) |
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'H NMR(400MHz, CDCl3): $=0.91(dt, J=1.9, 7.5, 6H), 1.61~1.68(m, 4H), 1.77(t,
1=6.2, 1H), 2.81(dd, J=6.4, 14.0, 1H), 3.09(dd, J=6.2, 13.8, 1H), 3.24~3.30(m, 1H),
3.49~3.54(m, 1H), 3.78~3.82(m, 1H), 4.08~4.13(m, 1H), 7.21~7.32(m, 5H)

5 Preparation example 265 : (2R, 3S)-methyl 3-benzyl-1,4-

dioxaspiro[4.4]nonane-2-carboxylate

O o
o

The substantially same method as described in Example 263 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
10 compound (1.3g, 60~85%)
'H NMR(400MHz, CDCls): §=1.61~1.79(m, :5H), 1.85~1.92(m, 3H), 3.00~3.11(m,
2H), 3.70(s, 3H), 4.17(d, J=7.2, 1H), 4.32(dt, J=4.9, 7.0, 1H), 7.21~7.33(m, 5H)

Preparation exaniple 266 : ((2S, 3S)-3-benzyl-1,4-dioxaspiro[4.4]nonane-
15 2-yl)methanol

©/%)\/OH

The substantially same method as described in Example 264 was conducted,
except that (2R, 3S)-methyl 3-benzyl-1,4-dioxaspiro[4.4]nonane-2-carboxylate
(Preparation example 265) was used instead of (4R,5S)-methyi-5-benzyl-2,2-

20 dimethyl*1,3-dioxolane—4—carboxylate(Preparation example 263), to obtain the title
compound (0.8g, 70~95%) - ,

'H NMR(400MHz, CDCl): 8=1.57~1.88(m, 8H), 2.82(dd, J=6.6, 13.8, 1H),

3.08(dd, J=6.4, 14.0, 1H), 3.27~3.33(m, 1H), 3.47~3.52(m, 1H), 3.79~3.83(m, 1H),
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4.07(q, J=6.8, 1H), 7.21~7.32(m, 5H)

Preparation example 267 : (2R,3S)-methyl-3-benzyl-1,4-

dioxaspiro[4.5]decane-2-carboxylate

0 o
o}
The substantially same method as described in Example 265 was conducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the title

compound (1.5g, 60~85%)
'H NMR(400MHz, CDCl3): 8=1.54~1.74(m, 10H), 2.99~3.12(m, 2H), 3.70(s, 3H),

1 4,18(d, 1=7.6, 1H), 4.36~4.41(m, 1H), 7.21~7.32(m, 5H)

| Preparation example 268 : ((2S, 35)-3-benzyl-1,4-dioxaspiro[4.4]decan-2?

yl)methanol

©/%)\/OH

The substantially same method as described in Example 266 was conducted,
except that (2R, 3S)-methyl-3-benzyl-1,4-dioxaspiro[4.5]decane-2-carboxylate
(Preparation example 267) was used instead of (2R, 3S)-methyl 3-benzyl-1,4-
dioxaspiro[4.4]nonane-2-carboxylate (Preparation example 265), to obtain the title
compound (0.8g, 70~95%)

'H NMR(400MHz, CDCl3): §=1.53~1.65(m, 10H), 2.82(dd, J=6.2, 13.8, 1H),
3.07(dd, J=6.4, 13.6, 1H), 3.24~3.30(m, 1H), 3.52~3.56(m, 1H), 3.80~3.84(m, 1H),
4.10~4.15(rh, 1H), 7.21~7.31(m, 5H)
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Preparation example 269 : (2S, 3R)-methyl-2,3-dihydroxy-4-

phenylbutanoate
OH

The substantially same method as described in Examplé 242 was conducted,
5 except that (E)-methyl-4-phenylbut-2-enoate(Preparation example 259) waS used
instead of (E)-tert-butyldimethyl(5-phenylpent-3-enyloxy)silane(Preparation example
237), to obtain the title compound(3.5g, 70~95%)
'H NMR(400MHz, CDCl3): $=2.96(ddd, J=7.3, 13.5, 17.1, 2H), 3.10(d, J=5.2, 1H),
3.80(s, 3H), 4.08(dd, J=1.4, 5.4, 1H), 7.23~7.34(m, 5H)
10
Preparatidn example 270 : (4S, 5R)-methyl-5-beniyl-2,2-dimethyl-1,3-

dioxolane-4-carboxylate

Z ONg
S

The substantially same method as described in Example 261 was conducted,

15 except that (25, 3R)-methyl-2,3-dihydroxy-4-phenylbutanoate (Preparation example
269) was used instead of (2R, 3S)-methyl 2,3-dihydroxy-4-phenylbutanoate
(Preparation example 260), to obtain the title compound(3.4g, 70~95%)

'H NMR(400MHz, CDCl3): 8=1.41(s, 6H), 1.79(q, J=4.3, 1H), 2.83(dd, J=6.2, 13.8,
1H), 3.07(dd, J=6.4, 14.0, 1H), 3.29(ddd, J=4.7, 7.5, 12.1, 1H), 3.54(ddd, J=2.8,

20 5.2, 12.0, 1H), 3.83(ddd, J=3.9, 3.9, 7.1, 1H), 4.15(q, J=7.1, 1H), 7.22~7.32(m, 5H)

Preparation example 271 : ((4S, 5S)-5-benzyl-2,2-dimethyl-1,3-dioxolan-

4-yl)methanol
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The substantially same method as described in Example 262 was conducted,
except .thaf (4S,5R)-methyl-5-benzyl-2,2-dimethyl-1,3-dioxolane-4-carboxylate
(Preparation example 270) was used instead of (4R,5S)-methyl 5-benzyl-2,2-
dimethyl-1,3-dioxolane-4-carboxylate(Preparation example 261), to obtain the title
compound (2.79, 70~95%)

H NMR(400MHz, CDCl3): 8=1.41(s, 6H), 1.79(q, J=4.3, 1H), 2.83(dd, J=6.2, 13.8,
1H), 3.07(dd, 1J=6.4, 14.0, 1H), 3.29(ddd, J=4.7, 7.5, 12.1, 1H), 3.54(ddd, J=2.8,
5.2, 12.0, 1H), 3.83(ddd, J=3.9, 3.9, 7.1, 1H), 4.15(q, J=7.1, 1H), 7.22~7.32(m, 5H)

Preparation example 272 : (4S, 5R)-methyl-5-benzyl-2,2-diethyl-1,3-

dioxolane-4-carboxylate

The substantially same method as described in Example 263 was conducted,
except that (2S, 3R)-methyl-2,3-dihydroxy-4-phenylbutanoate (Preparation example
269)wa§ used instead of (2,3-dihydroxy-4-phenylbutanoate (Preparation example
260), to obtain the title Compound (1.5g, 50~75%)

H NMR(400MHz, CDCl5): 5=0.85(t, J=6.0, 3H), 0.92(t, J=7.6, 3H), 1.66(dq, J=7.6,
14.7, 4H), 3.01(dd, J=6.6, 14.2, 1H), 3.10(dd, J=4.4, 14.4, 1H), 3.71(s, 3H), 4.17(d,
J=8.4, 1H), 4.32~4.37(m, 1H), 7.23~7.32(m, 5H)

Preparation example 273 : ((4R, 5R)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-
yl)methanol
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)

©/%;\/OH

The substantially same method as described in Example 264 was conducted,

except  that (4S,5R)-methyl-5-benzyl-2,2—dimethyl-1,3-dioxolane-4-carboxy|ate o

(Preparation example 272) was used instead of (4R,5S)-methyl-5-benzyl-2,2-
dimethyl-1,3-dioxolane-4-carboxylate (Preparation example 263), to obtain the title
compound (1.2g, 70~95%)

'H NMR(400MHz, CDCls): 6=O.91(dt, J=1.9, 7.5, 6H), 1.61~1.68(m, 4H), 1.77(t,
J=6.2, 1H), 2.81(dd, J=6.4, 14.0, 1H), 3.09(dd, J=6.2, 13.8, 1H), 3.24~3.30(m, 1H),
3.49~3.54(m, 1H), 3.78~3.82(m, 1H), 4.08~4.13(m, 1H), 7.21~7.32(m, 5H)

Preparation example 274 : (25, = 3R)-methyl-3-benzyl-1,4-

~ dioxaspiro[4.4]nonane-2-carboxylate

The substantially same method as described in Example 272 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
compound (1.2g, 60~85%)

'H NMR(400MHz, CDCls): 8=1.61~1.79(m, SH), 1.85~1.92(m, 3H), 3.00~3.11(m,
2H), 3.70(s, 3H), 4.17(d, J=7.2, 1H), 4.32(dt, J=4.9, 7.0, 1H), 7.21~7.33(m, 5H)

Preparation example 275 : ((2R, 3R)-3-benzyl-1,4-dioxaspiro[4.4]nonane-

2-yl)methanol
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o)
WO
5 .
e

The substantially same methbd as described in Example 266 was conducted,
except that (2S, 3R)-methyl-3-benzyl-1,4-dioxaspiro[4.4]nonane-2-carboxylate
(Preparation example 274) was used instead of (2R, 3S)-methyl-3-benzyl-1,4-
dioxaspiro[4.4]nonane-2-carboxylate (Preparation example 265), to obtain the title
compound (1.1g, 70~95%)

'H NMR(400MHz, CDCly): 6=1.57~1.88(m, 8H), 2.82(dd, J=6.6, 13.8, 1H),

3.08(dd, 1=6.4, 14.0, 1H), 3.27~3.33(m, 1H), 3.47~3.52(m, 1H), 3.79~3.83(m, 1H),

- 4.07(q, 3=6.8, 1H), 7.21~7.32(m, 5H)

Preparation example 276 : (25, 3R)-methyl-3-benzyl-1,4-

dioxaspiro[4.5]decane-2-carboxylate

. ) 0\
m

The substantially same method as des:cribed in Example 274 was conducted,
éxcept that cyclohexanone was used instead of cyclopetanone, to obtain the title
com.pound (1.4g, 60~85%)

'H NMR(400MHz, CDCl3): 8=1.54~1.74(m, 10H), 2.99~3.12(m, 2H), 3.70(s, 3H),
4.18(d, J=7.6, 1H), 4.36~4.41(m, 1H), 7.21~7.32(m, 5H)

Preparation example 277 : ((2R, 3R)-3-benzyl-1,4-dioxaspiro[4.4]nonane-

2-yl)methanol
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©/\’:/\/OH

The sdbstantially same method as described in Example 268 was conducted,
except that (25, 3R)-methyl-3-benzyl-1,4-dioxaspiro[4.5]decane-2-carboxylate
(Preparation example 276) was used instead of (2R, 3S)-methyl-3-benzyl-1,4-
dioxaspiro[4.5]decane-2-carboxylate (Preparation example 267), to obtain the title
compound (1.4g, 70~95%)

' NMR(400MHz, CDCly): 8=1.53~165(m, 10H), 2.82(dd, )=6.2, 13.8, 1H),

' 3.07(dd, 1=6.4, 136, 1H), 3.24~3. 30(m, 1H), 3.52~3.56(m, 1H), 3.80~3.84(m, 1H),

4.10~4.15(m, 1H), 7. 21~7.31(m, 5H)

Preparation example 278: (E)-4-phenylbut-3-ehoic acid
N OH
To a stirred solution of 2-phenylacetaldehyde (5.0g, 32.3mmol) and malonic acid

(4.0g, 38.8mmol) in pyridine (25.0mL) was addéd a catalytic amount of piperidine

(0.64mL, 6.46mmol) then heated to reflux. After 3h, the resulting mixture was

. cooled to room temperature and concentrated under reduced pressure. The crude

product was slowly added 2N HCl. The white precipifate was filtered off and dried
under vaéuum to produce the title compound (3.5g, 55~80%)

i NMR(400MHz, CDCly): 5=3.39(d, 1=8.8, 2H), 6.31(td, 1=7.9, 14.8, 1H), 6.94(d,
J=16, 1H), 7.17~7.45(m, 3H), 7.56~7.59(m, 1H)

Preparation example 279 : (E)-4-phenylbut-3-en-1-ol

©/\/\/0H

To stirred solution of Zn(BH,), (40.0mL, 20.0mmol) in THF(40mL) was added
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dropwise a solution 1 (2.0g, _10.0mmol) in THF(5mL) at 0°C then heated to reflux for
0.5h. The reactionv mixture was quenched with H,O at 0°C, filtered through' celite,
washed with EtOAc, dried over anhydrous magnesium sulfate(MgSO,), filtered and
concentrated. The crude compound was purified by a silica gel column to produce
the title compound (1.0g, 50~75%)

'H NMR(400MHz, CDCl;): 6=2.55(ddd, J= 4.1, 11.9, 21.5, 2H), 3.82(t, J=5.8, 2H),
6.24(td, J=7.2, 15.7, 1H), 6.87(d, 1=14.8, 1H), 7.12~7.25(m, 3H), 7.36(dd, J=1.2,
8.0, 1H), 7.52(dd, J=1.6, 9.2, 1H)

Preparatibn example 280 : (E)-tert-butyldimethyl(4-phenylbut-3-

enyloxy)silane

The substantially same method as described in Example 237 was conducted,
except that (E)-4-phenylbut-3-en-1-ol (Preparation example 279)'was used instead
of (E)-v5-phenylpent-3-en-1-o|(Preparation ~example 236), to obtain the title
compound(1.7g, 80~98%) -

'H NMR(400MHz, CDCl3): §=0.07(s, 3H), 0.10(s, 3H), 0.92(d, J=6.4, 9H), 2.51(q,
J=4.5, 2H), 3.78(t, J=6.6, 2H), 6.26(td, J=7.2, 15.7, 1H), 6.84(d, J=15.6, 1H),
7.13~7.24(m, 3H), 7.36(dd, J=5.6, 12.4, 1H), 7.53(dd, 1;1.4, 7.8, 1H)

Preparation example 281 : (E)-4-phenylbut-3-enyl pivalate

N (0] t-Bu
©/W Y
)

The substantially same method as described in Example 238 was conducted, except

that (E)-4-phenylbut—3-en-1-ol (Preparation example 279) was used instead of (E)-5-

phenylpent-3-en-1-ol (Preparation example 236), to obtain the title compound(10.8g,
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75~95%) |

'H NMR(400MHz, CDCly): §=1.22(s, 9H), 2.57(ddd, 3=1.3, 6.7, 13.5, 2H), 4.22(t,
J=6.6, 2H), 6.19(td, J=7.0, 16.0, 1H), 6.49(d, J=16.0, 1H), 7.23~7.26(m, 1H),
7.31~7.41(m, 4H) | |

Preparation example 282 : (1R, 2R)-4-(tert-butyldimethylsilyloxy)-1-
phenyibutane-1,2-diol

OH

OTBDMS
OH

The substantially same method as described in Example 239 was conducted,

except that (E)-tert-butyldimethyl(4-phenylbut-3-enyloxy)silane(Preparation example

280) was used instead of (E)-tert-butyldimethyl(5-phenylpent-3-enyloxy)silane

(Preparation example 237), to obtain the title compound(0.8g, 70~95%)

~ "4 NMR(400MHz, CDCl3): 8=0.10(s, 3H), 0.11(s, 3H), 0.92(s, 9H), 1.69~1.70(m,
"1H), 1.93~2.07(m, 1H), 3.51(d, J=4.8, 1H), 3.86(d, J=3.2, 1H), 3.87(dd, J=3.2, 9.2,

1H), 3.91~3.96(m, 1H), 4.01~4.06(m, 1H), 5.05(t, J=4.6, 1H), 7.22~7.26(m, 1H),
7.31~7.37(m, 2H), 7.59(dd, J=1.2, 7.6, 1H)

Preparation example 283 : (3R, 4R)-3,4-dihydroxy-4-phenylbutyl pivalate
OH

O, _tBu
YO
OH O

The substantially same method as described in Example 282 was conducted,
except that (E)-4-phenylbut-3-enyl pivalate (Preparation example 281) was used

instead of (E)-tert-butyldimethyl(4-phenylbut-3-enyloxy)silane (Preparation example

- 280), to obtain the title compound(8.7g, 70~95%)

'H NMR(400MHz, CDCly): 8=1.18(s, 9H), 1.65~1.74(m, 2H), 2.83(d, J=2.4, 1H),
2.96(d, J=3.2, 1H), 3.74~3.79(m, 1H), 4.10~4.17(m, 1H), 4.33(ddd, J=4.0, 7.2,
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12.6, 1H), 4.49(d, J=5.6, 1H), 7.31~7.41(m, 5H)

Preparation example 284 : tert-butyl(2-((4R, 5R)-5-phenyl-2,2-dimethyl-

‘1,3-dioxolan-4-yl)ethoxy)dimethylsilane

o

©/k,9\/OTBDMS

The substantially same method as described in Example 218 was conducted,
exce'pt  that (1R, 2R)-4—(tért—butyldimethylsilyloxy)-1-phenylbutane-1,2-dio|
(Preparation example 282) was used instead bf (2R, 3S)-methyl-3-phenyl-2,3-
dihydroxypropanoate(Preparation example 217), to obtain the title compound(1.6g,
70~95%)

'H NMR(400MHz, CDCl3): §=0.02(s, 3H), 0.07(s, 3H), 0.86(s, 9H), 1.50(s, 3H),
1.58(s, 3H), 1.>82~1.99(m, 2H), 3.68~3.78(m, 2H), 3.95(ct, J=3.3, 8.7, 1H), 5.16(d,
J=8.4, 1H), 7.21~7.27(m, 1H), 7.31~7.38(m, 2H), 7.60(dd, J=1.6, 7.6, lH)

‘Preparation example 285 : 2-((4R,' 5R)-5-phenyl-2,2-dimethyl-1,3-

dioxolan-4-yl)ethanol

OAO/ OH
S

The substantially same method as described in Example 244 was conducted,
except that tert-butyl(2-((4R,5R)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-
ybhethoxy)dimethylsilane (Preparation example 284) was used instead of (2-((4R,5R)-
5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethoxy)(tert-butyl)dimethylsilane(Preparation
example 243), to obtain the title compound (1.4g, 80~95%). |

'H NMR(400MHz, CDCls): 8=1.56(s, 3H), 1.62(s, 3H), 1.92~2.04(m, 2H), 2.26(q,
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J=3.7, 1H), 3.75~3.90(m, 2H), 3.94(td, J=3.9, 8.5, 1H), 5.23(d, J=15.6, 1H),
7.22~7.27(m, 1H), 7.33~7.39(m, 2H), 7.62(dd, J=1.6, 7.6, 1H)

Preparation example 286 : (1S, 2S)-4-(tert-butyldimethylsilyloxy)-1-
5 phenylbutane-1,2-diol

OH
OTBDMS

OH

The substantially same rhethod as described in Example 242 was conducted,
except that (E)-tert—butyldimethyl(4-phenylbut-3-eny|oxy)silane(Preparation example
| 280)was used instead of (E)-tert-butyldimethyi(S-phenylpent—3-enyloxy)silane
10 (Preparation example 237), to obtain the title compound(0.7g, 70~95%)
'H NMR(400MHz, CDCl3): $=0.10(s, 3H), 0.11(s, 3H), 0.92(s, 9H), 1.69~1.70(m,
1H), 1.93~2.07(m, 1H), 3.51(d, J=4.8, 1H), 3.86(d, 1=3.2, 1H), 3.87(dd, J=3.2, 9.2,
1H), 3.91~3.96(m, 1H), 4.01~4.06(m, 1H), 5.05(t, J=4.6, 1H), 7.22~7.26(m, 1H),
7.31~7.37(m, 2H), 7.59(dd, J=1.2, 7.6, 1H)
15.

Preparation example 287 : (3S, 45)-3,4-dihydroxy-4-phenylbutyl pivalate

OH
©/\6:\/O\g/t-8u
The substantially same method as described in Example 286 was conducted,
except that (E)-4-phenylbut-3-enyl pivalate(Preparation example 281) was used
20 instead of (E)-tert-butyldimethyl(4-phenylbut-3-enyloxy)silane(Preparation example
280), to obtain the title compound(10.4g, 70~95%) |
'H NMR(400MHz, CDCl;): 6=1.18(s, 9H), 1.65~1.74(m, 2H), 2.83(d, J=2.4, 1H),
2.96(d, J=3.2, 1H), 3.74~3.79(m, 1H), 4.10~4.17(m, 1H), 4.33(ddd, }=4.0, 7.2,
. 12.6, 1H), 4.49(d, J=5.6, 1H), 7.31~7.41(m, 5H)

25
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Preparation example 288 : tert-butyl(2-((4S, 5S)-5-phenyl-2,2-dimethyi-

1,3-dioxolan-4-yl)ethoxy)dimethylsilane

o

@/:\,\\B\/OTBDMS

The substantially same method as described in Example 284 was conducted,
except  that (1S, 25)-4-(tert-butyldimethyisilyloxy)-1-phenylibutane-1,2-diol
(Preparation example 286) was used instead of (1R, 2R)-4-(tert-
butyldimethylsilyloxy)-1-phenylbutane-1,2-diol (Preparation example 282), to obtain
the title compound(0.7g, 70~95%)

4 NMR(400MHz, CDCh): 5=0.02(s, 3H), 0.07(s, 3H), 0.86(s, SH), 1.50(s, 3H),
1.58(s, 3H), 1.82~1.99(m, 2H), 3.68~3.78(m, 2H), 3.95(dt, J=3.3, 8.7, 1H), 5.16(d,
J=8.4, 1H), 7.21~7.27(m, 1H), 7.31~7.38(m, 2H), 7.60(dd, J=1.6, 7.6, 1H)

Preparation example 289 : 2-((4S, 5S)-5-phenyl-2,2-dimethyl-1,3-

dioxolan-4-yl)ethanol
QA/
@/:\.*\9\/0"'

The substantially same method as described in Example 285 was conducted,

_except that tert-butyl(2-((4S, 55)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-

ylethoxy)dimethylsilane (Preparation example 288) was used instead of that tert-

- butyl(2-((4R,5R)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethoxy)dimethyisilane

(Preparation example 284), to obtain the title coﬁ*npound(O.4g, 80~95%)
'H NMR(400MHz, CDCl;): 8=1.56(s, 3H), 1.62(s, 3H), 1.92~2.04(m, 2H), 2.26(q,

J=3.7, 1H), 3.75~3.90(m, 2H), 3.94(td, J=3.9, 8.5, 1H), 5.23(d, J=15.6, 1H),

7.22~7.27(m, 1H), 7.33~7.39(m, 2H), 7.62(dd, J=1.6, 7.6, 1H)
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Preparation example 290 : 2-((4R, 5R)-2,2-diethyl-5-phényl-1,3-dioxolan-

4-yl)ethyl pivalate

The substantially same method as described in Example 264 was conducted,

except that (3R, 4R)-3,4-dihydroxy-4- phenylbutyl pivalate(Preparation example 283)

“was used instead of (4R,5S5)-methyl-5- benzyl -2,2-dimethyl-1,3-dioxolane-4-

carboxylate (Preparation example 263), to obtain the title compound(1.8g, 70~95%)
4 NMR(400MHz, CDCly): 5=1.00(t, J=7.4, 3H), 1.08(t, J=7.6, 3H), 1.14(s, 9H),

1.76(q, 3=7.5, 2H), 1.81~1.89(m, 2H), 1.91~1.98(m, 2H), 3.87(td, J=5.8, 8.8, 1H),

4.13~4.18(m, 1H), 4.22~4.28(m, 1H), 4.58(d, J=8.8, 1H), 7.31~7.43(m, 5H)

Preparation example 291 : 2-((4R, 5R)-2,2-diethyl-5-phenyl-1,3-dioxolan-

4-yl)ethyl pivalate

©A°mm

The substantially same method as described in Example 258 was conducted,
except that 2-((4R, 5R)-2,2-diethyl-5-phenyl-1,3-dioxolan-4-yl)ethyl pivalate
(Preparation example 290) was used instead of 2-((2R, 3R)-3-benzyl-1,4-
dioxaspiro[4.5]decan-2-yl)ethyl pivalate (Preparation example 257), to obtain the
title compound (0.9g, 80~95%) |

'H NMR(400MHz, CDCl;): 8=1.01(t, J=7.4, 3H), 1.07(t, J=7.6, 3H), 1.79(q, J=7.5,
2H), 1.83~1.90(m, 4H), 2.38(q, J=3.7, 1H), 3.75~3.87(m, 2H), 3.90~3.95(m, 1H),
4.63(d, J=8.8, 1H), 7.32~7.43(m, 5H)
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Preparation example '292   : " 2-((2R, - 3R);-.3‘-’ph'enyl-l1,4-j_’:“ .

'Adibxaspi'rd[4.4]nohan-i-yl)ethyl inaIété_ o

The substantially same method as described in Example 290 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
compound(1.8g, 60~85%)

'H NMR(400MHz, CDCl3): d=1.14(s, 9H), 1.67~1.83(m, 4H), 1.88~2.07(m, 6H),
3.84(td, J=6.0, 8.4, 1H), 4.13(td, J=7.0, 11.1, 1H), 4.24(td, 1=6.4, 11.2, 1H), 4.55(d,
J=8.4, 1H), 7.31~7.39(m, 5H)

Preparation example 293 : 2-((2R, 3R)-3-phenyl-1,4-

dioxaspiro[4.4]nonan-2-yl)ethanol

©A/9\/OH

The substantially same method as described in Example 291 was conducted,
except that 2-((2R, 3R)-3-phenyl-1,4-dioxaspiro[4.4]nonan-2-y|)ethy|
pivalate(Preparation example 292) was used instead of that 2-((4S,55)-2,2-diethy|-5-
phenyl-1,3-dioxolan-4-yl)ethyl pivalate(Preparation example 290), to obtain the title
compound (0.9g, 80~95%)

H NMR(400MHz, CDCls): §=1.71~1.81(m, 4H), 1.87~2.07(m, 6H), 2.27(q, 1=3.7,
1H), 3.79~3.85(m, 2H), 3.89~3.92(m, 1H), 4.59(d, J=8.4, 1H), 7.32~7.41(m, 5H)

Preparation example 294 : 2-((2R, 3R)-3-phenyl-1,4-
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dioxaspiro[4.5]decan-2-yl)ethyl pivalate

The substantiélly same method as described in Example 292 Was conducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound(2.0g, 60~85%)

'H NMR(400MHz, CDCl5): 5=1.14(s, 9H), 1.67~1.83(m, 4H), 1.88~2.07(m, 6H),
3.84(td, J=6.0, 8.4, 1H), 4.10~4.17(m, 1H), 4.21~4.27(m, 1H), 4.55(d, 3=8.4, 1H),

7.31~7.39(m, 5H)

'Preparation example 295 - 2-((2R, 3R)-3-phenyi-1,4-

dioxaspiro[4.5]decan-2-yl)ethanol

©/kﬁ\/0H

The substantially same method as described in Example 293 was conducted,
except - that 2-((2R, 3R)-3-phenyl-1,4-dioxaspiro[4.5]decan-2-yl)ethyl
pivalate(Preparation example 294) was used instead of that 2-((2R, 3R)-3-phenyl-

| 1,4-dioxaspiro[4.4]nonan-2-yl)ethyl pivalate (Preparation example 292), to obtain

the title compound (1.2g, 80~95%)
'H NMR(400MHz, CDCl;): 8=1.71~1.83(m, 4H), 1.87~2.05(m, 6H), 2.27(q, J=3.7,
1H), 3.79~3.85(m, 2H), 3.86~3.91(m, 1H), 4.59(d, J=8.4, 1H), 7.32~7.41(m, 5H)

Preparation example 296 : 2-((4S, 5S)-2,2-diethyl-5-phenyl-1,3-dioxolan-
4-yl)ethyl pivalate
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The substantially same method as described in Exafnple 290 was conducted,
except that (35S, 4S)-3,4-dihydroxy-4-pheny|butyl pivalate(Preparation example 287)
was used instead of (3R, 4R)-3,4-dihydroxy-4-phenylbutyl ‘pivalate(Preparation
example 283), to obtain the title compound(2.2g, 70~95%) |

'H NMR(400MHz, CDCly): 5=1.00(t, J=7.4, 3H), 1.08(t, J=7._6, 3H), 1.14(s, 9H),
1.76(q, J=7.5, 2H), 1.81~1.89(m, 2H), 1.91&1;98(m, 2H), 3.87(td, J=5.8, 8.8, 1H),
4.13~4,18(m, 1H), 4.22~4.28(m, 1H), 4.58(d, J=8.8, 1H), 7.31~7.43(m, 5H)

Preparation example 297 : 2-((4S, 55)-2,2-diethyl-5-phényl-_1,3-dioxolan-

- 4-yl)ethyl pivalate

~ The substantially same method as described vin Example 295 was conducted,

except 2-((4S, 5S)-2,2-diethyl-5-phenyl-1,3-dioxolan-4-yl)ethyl pivalate (Preparation
example 296)was used‘ instead of 2-((2R, 3R)-3-phenyl-1,4-dioxaspiro[4.5]decan-2-
yDethyl piva‘late (Preparation example 294), to obtain the titlé compound (0.7g,
80~95%) | |

'H NMR(400MHz, CDCls): 8=1.01(t, J=7.4, 3H), 1.07(t, J=7.6, 3H), 1.79(q, J=7.5,
2H), 1.83~1.90(m, 4H), 2.38(q, J=3.7, 1H), 3.75~3.87(m, 2H), 3.90~3.95(m, 1H),
4.63(d, J=8.8, 1H), 7.32~7.43(m, 5H)

Preparation example 298 : 2-((2S, 3S)-3-phenyl-1,4-

- dioxaspiro[4.4]nonan-2-yl)ethyl pivalate
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The substantially same method as described in Example 296 was conducted,

except that cyclopetanone was used instead of 3-pantan'one, to obtain the title

‘compound(2.4g, 60~85%)

'H NMR(400MHz, CDCl;): 5=1.14(s, 9H), 1.67~1.83(m, 4H), 1.88~2.07(m, 6H),
3.84(td, 1=6.0, 8.4, 1H), 4.13(td, 3=7.0, 11.1, 1H), 4.24(td, J=6.4, 11.2, 1H), 4.55(d,
J=8.4, 1H), 7.31~7.39(m, SH) |

Preparation example 299 : 2-((2s, .  3S)-3-phenyl-1,4-

dioxaspiro[4.4]nonan-2-yl)ethanol

The substantially same method as described in Example 297 was conducted,
except that 2-((2S, 3S)-3-phenyl-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl

pivalate(Preparation example 298) was used instead of that 2-((4S, 5S)-2,2-diethyl-

* 5-phenyl-1,3-dioxolan-4-yl)ethyl pivalate(Preparation example 296), to obtain the

titte compound (07g, 80~95%)
'H NMR(400MHz, CDCl3): §=1.71~1.81(m, 4H), 1.87~2.07(m, 6H), 2.27(q, 1=3.7,
1H), 3.79~3.85(m, 2H), 3.89~3.92(m, 1H), 4.59(d, 3=8.4, 1H), 7.32~7.41(m, 5H)

Preparation example 300 : 2-((2S, 3S)-3-phenyl-1,4-

dioxaspiro[4.5]decan-2-yl)ethyl pivalate
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. AN O.__t-Bu
©/\./\/ \g/

. The substantially same method as described in Example 298 was conducted,b
except that cyc>|>ohexanone was used instead of cyclopetanone, to obtain the title’
compound(2.4g, 60~85%) |
5 'H NMR(400MHz, CDCl;): 8=1.14(s, 9H), 1.67~1.83(m, 4H), 1.88~2.07(m, 6H),
3.84(td, J=6.0, 8.4, 1H), 4.10~4.17(m, 1H), 4.21~4.27(m, 1H), 4.55(d, J=8.4, 1H),
 7.31~7.39(m, 5H)

Preparation example 301 2-((2S, 3S)-3-phenyl-1,4-
10 dioxaspiro[4.5]decan-2-yl)ethanol

The substantially same method as described in Example 299 was conducted,
except that 2-((2S, 3S)-3-phenyl-1,4-dioxaspiro[4.5]decan-2-yl)ethyl
pivalate(Preparation example 300) was used instead of that 2-((2S, 3S)-3-phenyl-

15 | 1,4-dioxaspiro[4.4]nonan-2-yl)ethyl pivalate(Preparation example 298), to obtain the
title compound (1.2g, 80~95%) |

'H NMR(400MHz, CDCl,): 5=1.71~1.83(m, 4H), 1.87~2.05(m, 6H), 2.27(q, J=3.7,
1H), 3.79~3.85(m, 2H), 3.86~3.91(m, 1H), 4.59(d, J=8.4, 1H), 7.32~7.41(m, 5H)

20 Preparation example 302 : (E)-5-(2-chlorophenyl)pent-3-enoic acid

The substantially same method as described in Example 235 was conducted,
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except  that = 3-(2-chlorophenyl)propanal was used instead of that -
hydrocinnamaldehyde (6.1g, 70~90%)
'H NMR(400MHz, CDCl): 3=3.15(dd, 1J=0.8, 6.8, 2H), 3.53(d, J=6.4, 2H),

5.61~5.69(m, 1H), 5.75~5.82(m, 1H), 7.16~7.28(m, 3H), 7.36~7.38(m, 1H)

Preparation example 303 : (E)-5-(2-chlorophenyl)pent-3-en-1-ol

The substantially same method as -describe.d in E'xamplvé 236 was condu'cted,
exéept that (E)-5-(2-chlorophenyl)pent-3-enoic acid(Preparation example 302) was
used instead of that ('E)-S-phenylpent-3-enoic acid(Preparation example 235), to
obtain the title compound (4.6g, 70~90%) |

H NMR(400MH2, CDCly): 6=2.33(dg, J=1.0, 6.5, 2H), 3.50(dd, J=1.8, 5.0, 2H),
3.67(q, J=6.0, 2H), 5.45~5.53(m, 1H), 5.70~5.77(m, 1H), 7.15~7.37(m, 4H)

Preparation example 304 : (E)-tert-butyl(5-(2-ch|orophenyl)pent-3-
enyloxy)dimethylsilane

Ci

©/\/\AOTBDMS

The substantially same method as described in Example 237 was conducted,
except that (E)-5-(2-chlorophenyl)pent-3-en-1-ol (Preparation example 303) was
used instead of that (E)-5-phenylpent-3-en-1-ol (Preparatioh example 236), to obtain
the title compound (4.9g, 75~95%) |

14 NMR(400MHz, CDCly): 5=0.60(s, 6H), 0.90(s, 9H), 2.28(dq, J=1.0, 6.7, 2H),
3.47(d, J=6.4, 2H), 3.65(t, J=6.8, 2H), 5.49~5.56(m, 1H), 5.62~5.70(m, 1H),

7.14~7.36(m, 4H)
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Prepara'tion example 305 : (E)-5-(2-chlorophenyl)pent-3-enyl pivalate
cl 0 '

ﬁj\NoJ\t-Bu
The substantially same method as described in Example 238 was conducted,
except that (E)-5-(2-chlorophenyl)pent-3-en-1-ol (Preparation example 303) was

used instead of that (E)-5-phenylpent-3-en-1-ol (Preparation example 236), to obtain

‘the title compound (7.2g, 75~95%)

'H NMR(400MHz, CDCl,): 5=1.18(s, 9H), 2.36(q, 1=6.7, 2H), 3.45(d, J=6.4, 2H),

£ 4.08(t, 1=6.6, 2H), 5.43~5.50(m, 1H), 5.63~5.70(m, 1H), 7.12~7.35(m, 4H)

Preparation example 306 : (2S, 3S)-5-(tert-butyldimethylsilyloxy)-1-(2-
chlorophenyl)pentane-2,3-diol

Cl OH

. OTBDMS
OH

The substantially same method as described in Example 239 was conducted,

“except that (E)-tert-butyl(5-(2-chlorophenyl)pent-3-enyloxy)dimethyisilane

(Preparation example 304) was used instead of that (E)-tert-butyldimethyl(5-
phenylpent-3-enyloxy)silane (Preparation example 237), to obtain the title compound
(2.8g, 90%) o

'H NMR(400MHz, CDCl): 8=0.11(s, 6H), 0.92(s, 9H), 1.68~1.77(m, 1H),
1.87~1.96(m, 1H), 2.64(d, 1=6.0, 1H), 2.93(dd, 3=8.2, 13.4, 1H), 3.07(dd, J=4.8,
13.6, 1H), 3.68(d, J=3.2, 1H), 3.76~3.96(m, 4H), 7.17~7.25(m, 2H), 7.35~7.39(m,
2H)

Preparation example 307 : (2-(4S, 5S)-5-(2chlorobenzyl)-2,2-dimethyl-
1,3-dioxolan-4-yl)ethoxy)(tert-butyl)dimethylisilane
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cl WLO
o
©/“)\A0TBDMS

The substantially same method as described in Example 240 was conducted,
except that (2S, 3S)-5-(tert-butyldimethylsilyloxy)-1-(2-chIorophenYI')'pentane-2,3- '

diol (Preparation example 306) was used instead of that (25,3S)—5-(tert—

'butyldimethylsilyloxy)-1-phenylpentane-2,3-diol (Preparation example 239), to obtain

the title compound (3.6g, 75~90%)

'H NMR(400MHz, CDCl3): $=0.06(s, 6H), 0.91(s, 9H), 1.39(s, 3H), 1.40(s, 3H),
1.69(q, J=6.5, 2H); 3.05(dq, J=5.8, 15.1, 2H), 3.70~3.80(m, 2H), 3'.86~3.93(m, 1H),
3.97~4.02(m, 1H), 7.17~7.25(m, 2H), 7.36~7.38(m, 2H)

Preparation example 308 : 2-((4S,SS)-5-(2-ch|orobenzyl)-2,2-'dimethyl-

1,3-dioxolan-4-yl)ethanol

Cl \/<O

Q
OH
The substantially same method as described in Example 241 was conducted,
except that - (2-(4S, 55)-5-(2chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-4-

ylethoxy)(tert-butyl)dimethylsilane (Preparation example 307) was used instead of

'that : (2-(4S,55)—5-benzyl—2,2-dimethyl¥1,3—dioxo|an-4-y|)ethoxy)(tert—butyl)

dimethylsilane (Preparation example 240), to obtain the title compound (3.2g,
80~95%)

'H NMR(400MHz, CDCl5): 8=1.38(s, 3H), 1.40(s, 3H), 1.50~1.63(m, 2H), 2.29(t,
J=5.4, 1H), 2.82(dd, )=5.8, 13.8, 1H), 3.01(dd, J=6.4, 14.0, 1H), 3.72(q, J=5.5, 2H),
3.86(dt, J=3.2, 8.4, 1H), 3.92~3.97(m, 1H), 7.17~7.25(m, 2H), 7.36~7.38(m, 2H)



WO 2013/187727 PCT/KR2013/005279

164

Preparation example 309 : (2R, 3R)-5-(tert-butyldimethylsilyloxy)-1-(2-

chlorophenyl)pentane-2,3-diol
cl oH
' OTBDMS

Ol

H

The substantially same method as described in &ample 242 was conductéd,
5 except that (E)-tert-butyl(5-(2-chlorophenyl)pent-3-enyloxy)dimethylsilane
(Preparation examplé 304) was used instead of that (E)-tert—butyldiméthyl(S-
. phenylpent-3-enyloxy)silane(Preparation example 237), to obtain the title compound
(4.4g, 90%)
'H NMR(400MHz, CDChy): 5=0.11(S, 6H), 0.92(s, 9H), i.68~1.77(m, 1H),
 10. 1.87~1.96(m, 1H), 2.64(d, 1=6.0, 1H), 2.93(dd, J=8.2, 13.4, 1H), 3.07(dd, .J=4.8,
| 13.6, 1H), 3.68(d, J=3.2, 1H), 3.76~3.96(m, 4H), 7.17~7.25(m, 2H), 7.35~7.39(m,
2H)

Preparation example 310 : (2-(4R, 5R)-5-(2chlorobenzyl)-2,2-dimethyl-
15 - 1,3-dioxolan-4-yl)ethoxy)(tert-butyl)dimethylsilane

Cl *O

o=
©/\/\/\OTBDMS

The substantially same method as described in Example 307 wasvconducted,
except that (2R, 3R)-5-(tert-butyldimethylsilyloxy)-1-(2-chlorophenyl)pentane-2,3-
diol(Preparation example 309) was wused instead of (25, 3S)-5-(tert-

20 butyldimethylsilyloxy)-1-(2-chlorophenyl)pentane-2,3-diol (Preparation example 306),
| to obtain the title compdund (4.6g, 70~95%) |

H NMR(400MHz, CDCl5): 8=0.06(s, 6H), 0.91(s, 9H), 1.39(s, 3H), 1.40(s, 3H),
1.69(q, J=6.5, 2H), 3.05(dq, J=5.8, 15.1, 2H), 3.70~3.80(m, 2H), 3.86~3.93(m, 1H),

| 3.97~4.02(m, 1H), 7.17~7.25(m, 2H), 7.36~7.38(m, 2H)
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Preparation example 311 : 2-((4R,5R)-5-(2-chlorobenzyl)-2,2-dimethyl-

1,3-dioxolan-4-yl)ethanol

The substantially same method as described in Example 241 was conducted,
except that (2-(4S, 5S)-5-(2chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)ethoxy)(tert-butyl)dimethylsilane (Preparation example 307) was used instead of
that (2-(4S, | 55)-5—benzyl-2,2-dimethyl-‘1,3-dioxola‘n-4-yl)efhoxy)(tert-
butyl)dimethylsilane (Preparation example 240), to obtain the title compound (3.0g,
80~95%) ’

H NMR(400MH2, CDCly): 8=1.38(s, 3H), 1.40(s, 3H), 1.50~1.63(m, 2H), 2.29(t,
J=5.4, 1H), 2.82(dd, J=5.8, 13.8, 1H), 3.01(dd, J=6.4, 14.0, 1H), 3.72(q, J=5.5, 2H),
3.86(dt, J=3.2, 8.4, 1H), 3.92~3.97(m, 1H), 7.17~7.25(m, 2H), 7.36~7.38(m, 2H)

Preparation example 312 : (3S,4S)-3,4-dihydroxy-5-(2chlorophenyl)pentyl

pivalate

cl OH j\

©/YKA0 t-Bu
OH

The substantially same method as described in Example 306 was conducted,
except that (E)-5-(2-chlorophenyl)pent-3-enyl pivalate (Preparation example 305)
was used instead of (E)-tert-butyl(5-(2-chlorophenyl)pent-3-enyloxy)dimethyisilane
(Preparation example 304), to obtain the title compound(6.0g, 70~95%)

H NMR(400MHz, CDCl3): 8=1.16(s, 9H), 1.85~1.91(m, 2H), 2.17(d, J=6.0, 1H),
2.73(d, J=5.2, 1H), 2.91(dd, J=8.4, 13.6, 1H), 3.08(dd, J=5.6, 13.6, 1H),
3.52~3.55(m, 1H), 3.77~3.80(m, 1H), 4.11~4.19(m, 1H), 4.37~4.41(m, 1H),
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7.18~7.23(m, 2H), 7.31(dd, 3=2.2, 7.0, 1H), 7.36(dd, J=1.8, 7.4, 1H)

'Preparation example 313 : 2-((4S,55)-5'-(2-chorobenzyl)-2;2-diethyl-1,3-

~dioxolan-4-yl)ethyl pivalate

cl Hzo 0

» ©/S‘/k/\oj\t-8u

The substantially same method as described in Example 246 was conducted,
except that (3S,4S)-3,4-dihydroxy-5-(2chlorophenyl)pentyl  pivalate(Preparation
example 312) was used instead of (3S,4S)-3,4-dihydroxy-5-phenylpentyl pivalate

| (Preparation example 245), to obtain the title compound(1.7g, 70~95%)

'H NMR(400MHz, CDCly): 5=0.90(t, J=7.4, 6H), 1.21(s, 9H), 1.58~1.66(m, 4H),
1.70~1.77(m, 2H), 3.06(d, J=5.6, 2H), 3.81~3.86(m, 1H), 3.94~3.99(m, 1H),
4.15~4.25(m, 2H), 7.18~7.24(m, 2H), 7.36~7.38(m, 2H)

‘Preparation example 314 : 2-((4S,5S)-5-(2-chlorobenzyl)-2,2-dimethyl-

- 1,3-dioxolan-4-yl)ethanol

IQ
o Jo

The substantially same method as described in Example 247 was conducted,

“OH

except that 2-((4S,5S)-5-(2-chorobenzyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethyl pivalate
(Preparafion example 313) was used instead of 2-((4S,5S)-5-benzyl-2,2-diethyl-1,3-
dioxolan-4-yl)ethyl pivélate(Preparation example 246), to obtain the title compound
(0.9g, 80~95%));

'H NMR(400MHz, CDCls): §=0.91(dt, J=2.5, 7.5, 6H), 1.46~1.79(m, 6H), 2.42(t,
J=5.6, 1H), 3.01~3.12(m, 2H), 3.79(q, J=5.6, 2H), 3.88~3.93(m, 1H), 3.98~4.06(m,
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1H), 7.18~7.25(m, 2H), 7.35~7.39(m, 2H)

Preparation example 315 :  (3R,4R)-3,4-dihydroxy-5-(2-

chlorophenyl)pentyl pivalate
ci OH o}
: t-Bu

ol

O

I %
o}

The substantially same method as described in Example 309 was conducted,
except that (E)-5-(2-chlorophenyl)pent-3-enyl pivalate (Preparation example 305)
was used instead of (E)-tert-butyl(5-(2-chlorbphenyl')pent-3-enyloxy)dim}ethylsilane

- (Preparation example 304), to obtain the title compound (4.4g, 70~95%)
10 'H NMR(400MHz, CDCh): 5=0.11(s, 6H), 0.92'(s,_ 9H), 1.68~1.77(m, 1H),
1.87~1.96(m, 1H), 2.64(d, J=6.0, 1H), 2.93(dd, J=8.2, 13.4, 1H), 3.07(dd, J=4.8,
'13.6, 1H), 3.68(d, J=3.2, 1H), 3.76~3.96(m, 4H), 7.17~7.25(m, 2H), 7.35~7.39(m,

2H)

15 Preparation example 316 : 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-diethyl-
1,3-dioxolan-4-yl)ethyl pivalate

C|¥Zo' 0

S

O t-Bu

The substantially Same method as described in Example 313 was conducted,
| except that (3R, 4R)-3,4-dihydroxy-5-(2chlorophenyl)pentyl pivalate (Preparation
20 example 315) was used instead of (3S, 4S)-3,4-dihydroxy-5-(2chlorophenyl)pentyl
pivalate (Preparation example 312), to obtain the title compound(1.7g, 70~95%)
'H NMR(400MHz, CDCl5): 5=0.90(t, J=7.4, 6H), 1.21(s, 9H), 1.58~1.66(m, 4H),
1.70~1.77(m, 2H), 3.06(d, J=5.6, 2H), 3.81~3.86(m, 1H), 3.94~3.99(m, 1H),
4.15~4.25(m, 2H), 7.18~7.24(m, 2H), 7.36~7.38(m, 2H)
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Preparation example 317 : 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-dimethyl-

1,3-dioxolan-4-yl)ethanol

cl Qo
)

=z

OH

The substantially same method as described in Example 314 was conducted,
except that 2-((4R, 5R)—5-(2-chorobenzyl)—2,2-diethyl-1,3-dioxolan-4-yl)ethyl pivalate
(Preparation example 316) was used instead of 2-((4S, 5S)-5-(2-chorobenzyl)-2,2-
diethyl-1,3-di'oxolan—4-y|)ethy| pivalate(Preparation example 313), to obtain the title
compound (0.9g, 80~95%)

'H NMR(400MHz, CDCl3): 8=0.91(dt, J=2.5, 7.5, 6H), 1.46~1.79(m, 6H), 2.42(t,
J=5.6, 1H), 3.01~3.12(m, 2H), 3.79(q, J=5.6, 2H), 3.88~3.93(m, 1H), 3.98~4.06(m,
1H), 7.18~7.25(m, 2H), 7.35~7.39(m, 2H)

Prepafation example 318 : 2-((2S, 35)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethyl pivalate

Cl o e}

@Wokt_eu |

The substantially same method as described in Example 313 was conducted,

except that cyclopetanone was used instead of 3-pantanone, to obtain the title

compound (1.2g, 60~85%)

'H NMR(400MHz, CDCI;): 5=1.21(s, 9H), 1.64~1.74(m, 5H), 1.75~1.88(m, 5H),
3.03~3.11(m, 2H), 3.81~3.86(m, 1H), 3.97(q, J=6.5, 1H), 4.12~4.22(m, 2H),
7.18~7.25(m, 2H), 7.34~7.39(m, 2H)
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Preparation example 319 : 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethanol

The substantially same method as described in Example 317 was conducted,

except X that 2-((2S,3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl

~ pivalate (Preparation example 318) waS used instead - of 2—((4R, 5R)-5-(2-

chorobeh_zyl)-z,2-diethy|-1,3-dioxo|an-4-yl)ethyl pivalate(Preparation éxample 316),
to obtain the title compound (0.7g, 80~95%) |

'H NMR(400MHz, CDCl3): 8=1.62~1.74(m, 6H), 1.75~1.88(m, 4H), 2.28(t, J=5.6,
1H), 3.03~3.12(m, 2H), 3.78(q, J=5.6, 1H), 3.88~3.95(m, 1H), 3.97~4.06(m, 1H),

7.18~7.26(m, 2H), 7.34~7.39(m, 2H)

Preparation example 320 : 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethyl pivalate

o %@ o
©/</\Aokt-eu

The substantially same method as described in Example 316 was conducted,

except that cyclopetanone was used instead of 3-pantanone, to obtain the title

~compound(1.4g, 60~85%)

'H NMR(400MHz, CDCls): 5=1.21(s, 9H), 1.64~1.74(m, 5H), 1.75~1.88(m, 5H),
3.03~3.11(m, 2H), 3.81~3.86(m, 1H), 3.97(q, J=6.5, 1H), 4.12~4.22(m, 2H),
7.18~7.25(m, 2H), 7.34~7.39(m, 2H)

Preparation example 321 : 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-
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dioxaspiro[4.4]nonan-2-yl)ethanol

The substantially same method as described in Example 319 was conducted,
except that 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4.4]Jnonan-2-yl)ethyl
pivalate (Preparation example 320)was used instead of 2-((25.,35)-3-(2-
chlorobenzyl)-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl pivalate (Preparation example
318), to obtain the title compound (0.8g, 80~95%)

'H NMR(400MHz, CDCls): 6=1.62~1.74(m, GH), 1.75~1.88(m, 4H), 2.28(t, J=5.6,
1H), 3.03~3.12(m, 2H), 3.78(q, J=‘5.6, 1H), 3.88~3.95(m, 1H), 3.97~4.06(m, 1H),
7.18~7.26(m, 2H), 7.34~7.39(m, 2H)

Preparation example 322 2-((25,‘ 3S)-3-(2-chlorobenzyl)-1,4-
dioxaspiro[4.5]decan-2-yl)ethyl pivalate

CIF QOO )O]\
@Wo N

The substantially same method as described in Example 318 was conducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound (1.1g, 60~85%)

'H NMR(400MHz, CDCl;): 8=1.21(s, 9H), 1.58~1.61(m, 8H), 1.77(q, J=6.8, 2H),
3.07(d, J=6.0, 2H), 3.81~3.88(m, 1H), 3.96~4.01(m, 1H), 4.16~4.22(m, 2H),
7.17~7.25(m, 2H), 7.36~7.39(m, 2H)

Preparation example 323 : 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.5]decan-2-yl)ethanol
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.

0
OH

The substantially same method as described in Example 321 was conducted,

except that 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4.5]decan-2-yl)ethyl

pivalate (Preparation example 322) was used instead of 2-((2R, 3R)-3-(2-
chlorobenzyl)—1,4-dioxaspir6[4.4]nonan-2-yl)ethyl pivalate (Preparation example
320), to obtain the title compound (0.7g, 80~95%) v

'H NMR(400MHz, CDCls): 8=1.51~1.64(m, 8H), 1.65~1.74(m, 2H), 2.59~2.63(m,
1H), 3.06(d, J=6.0, 2H), 3.76~3.78(m, 2H), 3.89~3.94(m, 1H), 3.99~4.04(m, 1H),
7.16~7.24(m, 2H), 7.35~7.38(m, 2H)

Preparation example 324 : 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-

" dioxaspiro[4.5]decan-2-yl)ethyl pivalate

o] O;}Q 0

The substantially same method as described in Example 320 was conducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound (1.5g, 60~85%) v

'H NMR(400MHz, CDCl;): 8=1.21(s, 9H), 1.58~1.61(m, 8H), 1.77(q, 3=6.8, 2H),
3.07(d, J=6.0, 2H), 3.81~3.88(m, 1H), 3.96~4.01(m, 1H), 4.16~4.22(m, 2H),
7.17~7.25(m, 2H), 7.36~7.39(m, 2H) |

. Preparation example 325 : 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.5]decan-2-yl)ethanol
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OH

%&a

The substantially same method as described in Example 323 was conducted,
| except that 2-((2R, 3R)—3-(2-chlorobenzyl)—1,4-dioxasbiro[4.5]decan;2-yl)ethyl
pivalate (Preparation example 324) was used instead of - 2-((2S, 3S)-3-(2-
5 . chlorobenzyl)-1,4-dioxaspiro[4.5]decan-2-yl)ethyl pivalate (Preparation example 322),
| to obtain the title cpmpound (0.9g, 80~95%) - |
'H NMR(400MHz, CDCl,): ‘6=1.51~'1.64(m, 8H), 1.65~1.74(m, 2H), 2.59~2.63(m,
1H), 3.06(d, J=6.0, 2H), 3.76~3.78(m, 2H), 3.89~3.94(m, 1H), 3.99~4.04(m, 1H),
7.16~7.24(m, ZHj, 7.35~7.38(m, 2H)
10

Preparation example 326 : (E)-methyl-4-(2-chlorophenyl)but-2-enoate

PPN
0

The substantially same method as described in Example 259 was conducted,
except that 2-chlorophenyl acetaldehyde was used instead of phenyl acetaldehyde,
15 fo obtain the title compound' (5.0g, 65~85%) |
'H NMR(400MHz, CDCl5): 6=3.47(d, J=6.8, 2H), 3.67(s, 3H), S.79(d, J=15.4, 1H),
7.06(dt, J=15.4, 6.8, 1H), 7.12~7.28(m, 4H)

Preparation example 327 : (2R, 3S)-methyl-4-(2chlorophenyl)-2,3-
20 dihydroxybutanoate

Cl OH

SN

OH O

The substantially same method as described in Example 260 was conducted,

except that (E)-methyl-4-(2-chlorophenyl)but-2-enoate(Preparation example 326)
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was used instead of (E)-methyl-4-phenylbut-2-enoate(Preparation example‘259), to
obtain the title compound(3.0g, 70~95%) |

'H NMR(400MHz, CDCl;): 6=3.08~3.17(m, 2H), 3.84(s, 3H), 4.12(dd, J=1.6, 5.2‘,‘
1H), 4.28~4.34(m, 1H), 7.20~7.27(m, 2H), 7.33~7.36(m, 1H), 7.39~7.41(m, 1H)

Preparation example 328 : (4R, 5S)-methyl-5-(2-chlorobenzyl)-2,2-

dimethyl-1,3-dioxolane-4-carboxylate

cl 710
A o

The substantially same method as described in Example 261 was conducted,
except that (2R, 3S)-methyl-4-(2chlorophenyl)-2,3-dihydroxybutanoate(Preparation
example 327) was used instead of (2R, 3S)-methyl 2,3-dihydroxy-4-

-phenylbutanoate(Preparation example 260), to obtain the title compound(0.6g,
70~95%)

'H NMR(400MHz, CDCl3): 8=1.45(s, 3H), 1.49(s, 3H), 3.11(dd, J=7.6, 14.4, 1H),
3.35(dd, J=4.4, 14.4, 1H), 3.74(s, 3H), 4.30(d, J=7.6, 1H), 4.50(clt, J=4.0, 7.6, 1H),
7.19~7.26(m, 2H), 7.36~7.40(m, 2H)

Preparation example 329 : ((4S, 55)-5-(2-ch|orobenzy|)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol
cl 7[0
©/%)\/OH
The substantially same method as described in Example 262 was conducted,

except that (4R,5S)-methyl-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolane-4-

carboxylate (Preparation example 328) was used instead of (4R,5S)-methyl 5-benzyl-
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2,2-dimethyl-1,3-dioxolane-4-carboxylate(Preparation example 261), to obtain the
title compound(0.5g, 70~95%)

'H NMR(400MHz, CDCl5): 3=1.43(s, 6H), 1.83(q, J=4.3, 1H), 3.06~3.17(m, 2H),

- 3.45(ddd, J=4.6, 7.4, 12.0, 1H), 3.68(ddd, J=3.2,-5.2, 12.0, 1H), 3.91(ddd, 1=3.3,

4.7, 8.0, 1H), 4.22~4.27(m, 1H), 7.20~7.26(m, 2H), 7.35~7.40(m, 2H)

Preparation example 330 : (4R,55)-methyl-5-(2-chIorobenzyl)-2,2-diethyl-

1,3-dioxblane-4-carboxylate

The‘ substantially same method as described in Example 263 was conducted,
except that (2R, 3S)-methyl-4-(2chlorophenyl)-2,3-dihydroxybutanoate(Preparation
example 327) was wused instead of (2R, 3S)-methyl 2,3-dihydroxy-4-
phenylbutanoate(Preparation example 260), to obtain the title compound(0.8g,
50~75%) |

' NMR(400MHz, CDCls): 8=0.93(t, J=7.4, 6H), 1.67~1.74(m, 4H), 3.10(dd, 1=8.0,
14.4, 1H), 3.35(dd, J=4.0, 14.4, 1H), 3.73(s, 3H), 4.27(d, J=8.4, 1H), 4.42~4.47(m,
1H), 7.18~7.26(m, 2H), 7.37~7.40(m, 2H) | |

Preparation example 331 : ((4S, 5S)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-

dioxolan-4-yl)methanol

.
-

The substantially same method as described in Example 329 was conducted,

OH

except that (4R,5S)-methyl-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolane-4-
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carboxylate (Preparation example 330) was used instead of (4R,5S)-methyl-5-(2-
chlorobenzyl)-2,2-dimethyl-1,3-dioxolane-4-carboxylate(Preparation example 328),
to obtain the title compound(0.6g, 70~95%) |

'H NMR(400MHz, CDCls): 8=0.93(dt, J=2.1, 7.5, 6H), 1.62~1.70(m, 4H), 1.83(g,
J=4.3, 1H), 3.11(ddd, )=6.0, 14.2, 28.0, 2H), 3.44(ddd, J=4.8, 7.2, 12.0, 1H),
3.64~3.69(m, 1H), 3.88(ddd, J=3.3, 4.9, 8.3, 1H), 4.18~4.24(m, 1H), 7.19~7.26(m,
2H), 7.36~7.39(m, 2H)

Preparation example 332 : (2R, 3S)-methyl-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.4]nonane-2-carboxylate

The substantially same method as described iﬁ Example 330 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
compound (0.8g, 60~85%)

'H NMR(400MHz, CDCls): 8=1.65~1.80(m, 5H), 1.89~2.00(m, 3H), 3.13(dd, 1=7.8,
14.2, 1H), 3.32(dd, J=4.6, 14.2, 1H), 3.72(s, 3H), 4.28(d, J=7.2, 1H), 4.41~4.46(m,
1H), 7.19~7;26(m, 2H), 7.35~7.40(m, 2H)

Preparation example 333 : ((2S, 3S)-3-(-2chlorobenzyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)methanol

Q OH

o 2
w

~ The substantially same method as described in Example 331 was conducted,

except that (2R, 3S)-methyl-3-(2-chlorobenzyl)-1,4-dioxaspiro[4.4]nonane-2-
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carboxylate (Preparation example 332) was used instead of (4R,5S)-methyl-5-(2-
chIorobenzyl)-2,2-dimethyl-1,3-didxolane-4-carboxylate (Preparation example 330),
to obtain the title compound (0.6g, 70~95%) | |

'H NMR(400MHz, CDCl;): 8=1.69~1.74(m, 3H), 1.77~1.85(m, 5H), 3.11(ddd,
J=6.3,. v14.1, 31.3, 2H), 3.42~3.48(m, 1H), 3.61~3.66(m, 1H), 3.87~3.91(m, 1H),
4.19(q, J=6.8, 1H), 7.19~7.26(m, 2H), 7.34~7.40(m, 2H) |

Preparation example 334 : (2R,3S)-methyl-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.5]decane-2-carboxylate

- G
L8y

0]

o<

The substantially same method as described in Example 332 waé conducted,
eXcept ‘that cyclohexanone was used instead of cyclopetanone, to obtain the title
compound (0.5g, 60~85%) |

H NM_R(400MHz, CDCly): 8=1.54~1.77(m, 10H), 3.12(dd, 1=7.6, 14.4, 1H),
3.32(dd, J=4.4, 14.4, 1H), 3.72(s, 3H), 4.30(d, J=7.6, 1H), 4.46~4.51(m, 1H),
7.18~7.26(m, 2H), 7.37~7.39(m, 2H)

Preparation example 335 : ((2S, 3S)-3-(-2chlorobenzyl)-1,4-

~dioxaspiro[4.5]decan-2-yl)methanol

OH

&
©A)v

The substantially same method as described in Example 333 was conducted,
except that (2R,  3S)-methyl-3-(2-chlorobenzyl)-1,4-dioxaspiro[4.5]decane-2-

carboxylate(Preparation example 334) was used instead of (2R, 3S)-methyl-3-(2-
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chlorobenzyl)—1,4-dioxaspiro[4.4]nonane-2-carboxylate(Preparatioh example 332), to
obtain the title compound(0.5g, 70~95%)

'H NMR(400MHz, CDCl5): 8=1.38~1.45(m, 2H), 1.58~1.63(m, 8H), 1.84(q, J=4.3,
1H), 3.11(ddd, J=7.9, 15.9, 22.1, 2H), 3.43(ddd, 1=4.6, 7.6, 12.1, 1H), 3.66~3.71(m,
1H), 3.88~3.92(m, 1H), 4.21~4.26(m, 1H), 7.18~7.26(m, 2H), 7.37~7.39(m, 2H)

Preparation example 336 : (2S, 3R)-methyl-‘4-(2ch|orophenyl)-2,3-

dihydroxybutanoate
o] OH
A0S
OH O

The substantially same method as described in Example 269 was conducted,
except that (E)-methyl-4-(2-chlorophenyl)but-2-enoate(Preparation example 326)

‘was used instead of (E)-methyl-4-phenylbut-2-enoate(Preparation example 259), to

- obtain the title compound(3.5g, 70~95%)

H NMR(400MHz, CDCly); 5=3.08~3.17(m, 2H), 3.84(s, 3H), 4.12(dd, J=1.6, 5.2,

1H), 4.28~4.34(m, 1H), 7.20~7.27(m, 2H), 7.33~7.36(m, 1H), 7.39~7.41(m, 1H)

Preparation example 337 : (4S, 5R)-methyl-5-(2-chiorobenzyl)-2,2-

dimethyl-1,3-dioxolane-4-carboxylate

o o

S oL

o]

The substantially same method as described in Example 328 was conducted, v
except that (2S, 3R)-methyl-4—(2chIorophenyl)-z,3—dihydroxybutanoate(Preparation
example 336) was used instead of (2R, 3S)-methyl-4-(2chlorophenyl)-2,3-
dihydroxybutanoate(Preparation example 327), to obtain the title compound(3.4g,
70~95%)
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'H NMR(400MHz, CDCls): 8=1.41(s, 6H), 1.79(q, J=4.3, 1H), 2.83(dd, 3=6.2, 13.8,
1H), 3.07(dd, J=6.4, 14.0, 1H), 3.29(ddd, J=4.7, 7.5, 12.1, 1H), 3.54(ddd, J=2.8,
5.2, 12.0, 1H), 3.83(ddd, J=3.9, 3.9, 7.1, 1H), 4.15(q, J=7.1, 1H), 7.22~7.32(m, 5H)

5  Preparation example 338 : ((4R, 5R)-5-(-2chIorobenzyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol

Cl vZO’
Q -

OH

The substantially same method as described in Example 335 was conducted,

excepf that (4S,5R)-methyl-5-(2-chlrobenzyl)-2,2-dimethyl-1,3-dioxolane-4-

10 carboxylate (Preparation example 337) was used instead of (2R, 3S)-methyl-3-(2-
chlofobenzyl)-1,4—dioxaspiro[4.5]decane-2-car‘boxylate(Preparation example 334), to

~ obtain the‘title compound (2.7g, 70~95%).

'H NMR(400MHz, CDCl3): 5=1.41(s, 6H), 1.79(q, J=4.3, 1H), 2.83(dd, J=6.2, ‘13.8,

1H), 3.07(dd, J=6.4, 14.0, iH), 3.29(ddd, 1=4.7, 7.5, 12.1, 1H),.3.54(ddd, J=2.8,

15 5.2, 12.0, 1H), 3.83(ddd, J=3.9, 3.9, 7.1, 1H), 4.15(q, J=7.1, 1H), 7.22~7.32(m, SH)

Preparation example 339 : (4S, 5R)-methyl-(5-2-chiprp)benzyl-2,2-
~ diethyl-1,3-dioxolane-4-carboxylate

20 The substantially same method as described in Example 330 was conducted,
except that (2S, 3R)-methyl-2,3-dihydroxy-4-phenylbutanoate (Preparation example
336) was used instead of that (2R, 3S)-methyl-4-(2chlorophenyl)-2,3-

dihydroxybutanoate (Preparation example 327), to obtain the title compound (0.6g,
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 50~75%) |
'H NMR(400MHz, CDCl3): 8=0.93(t, J=7.4, 6H), 1.67~1.74(m, 4H), 3.10(dd, 1=8.0,
14.4, 1H), 3.35(dd, J=4.0, 14.4, 1H), 3.73(s, 3H), 4.27(d, J=8.4, 1H), 4.42~4.47(m,
1H), 7.18~7.26(m, 2H), 7.37~7.40(m, 2H)

Preparation example 340 : ((4R, 5R)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-

dioxolan?4-y|)methanol ’

cl Qo
Q

) . _OH
The substantially same method as described in Example 338 was conducted,
10 except that (4S5,  5R)-methyl-(5-2-chiprp)benzyl-2,2-diethyi-1,3-dioxolane-4-
carboxylate (Preparation example 339) was. used instead of (4S,5R)-methyi-5-(2-
chIrObenzyI)-2,2-dimethyl-1,3-dioxolane-4-cérbo>?ylatev(Preparation example 337), to
obtain the title compound (0.5g, 70~95%) | |
'H NMR(400MHz, CDCly): 5=0.93(dt, J=2.1, 75, 6H), 1.62~1.70(m, 4H), 1.83(q,
15 J=4.3, 1H), 3.11(ddd, J=6.0, 14.2, 28.0, 2H), 3.44(ddd, 1=4.8, 7.2, 12.0, 1H),
3.64~3.69(m, 1H), 3.88(ddd, J=3.3, 4.9, 8.3, 1H), 4.18~4.24(m, 1H), 7.19~7.26(m,
2H), 7.36~7.39(m, 2H) |

Preparation example 341 : (2S, 3R)-methyl-3-(2-chlorobenzyl)-1,4-
20 dioxaspiro[4.4]nonane-2-carboxylate

o %

Q “_ o

¢)

~

The substantially same method as described in Example 339 was conducted,

except that cyclopetanone was used instead of 3-pantanone, to obtain the title



10

15

20

WO 2013/187727 PCT/KR2013/005279

180

compound (0.5g, 60~85%)

IH NMR(400MHz, CDCls): 5=1.65~1.80(m, 5H), 1.89~2.00(m, 3H), 3.13(dd, J=7.8,
14.2, 1H), 3.32(dd, J=4.6, 14.2, 1H), 3.72(s, 3H), 4.28(d, J=7.2, 1H), 4.41~4.46(m,
1H), 7.19~7.26(m, 2H), 7.35~7.40(m, 2H) | |

Preparation example 342 : ((2R, 3R)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)methanol

¥ e 2 OH

The substantially same method as described in Example 340 was conducted,
except that (2S, 3R)-methyl-3-(2-chlorobenzyl)-1,4-dioxaspiro[4.4]nonane-2-
carboxylate (Preparation example 341) was used instead 6f that (4S, 5R)-methyl-(5-
2-chiprp)benzyl-2,2-diethyl-1,3-dioxolane-4-carboxylate(Preparation example 339),
to obtain the title compound(0.4g, 70~95%)

'H NMR(400MHz, CDCly): 6=1.69&1.74(m',‘ 3H), 1.77~1.85(m, 5H), 3.11(ddd,
J=6.3, 1‘4.1, 31.3, 2H), 3.42~3.48(m, 1H), 3_.61~3.66(m, 1H), 3.87~3.91(m, 1H),
4.19(q, 3=6.8, 1H), 7.19~7.26(m, 2H), 7.34~7.40(m, 2H)

Preparation example 343 : (2S, 3R)-methyl-3-(2-chlorobenzyl)-1,4-

.dioxaspiro[4.5]decane-2-carboxylate

.

Q - _ o
O

~

The substantially same method as described in Example 341 was conducted,
except that cyclohexanone was used instead of cyclopetanone, to obtain the ftitle

compound (0.9g, 60~85%)
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'H NMR(400MHz, CDCl;): 8=1.54~1.77(m, 10H), 3.12(dd, J=7.6, 14.4, 1H),
3.32(dd, J=4.4, 14.4, 1H), 3.72(s, 3H), 4.30(d, J=7.6, 1H), 4.46~4.51(m, 1H),
7.18~7.26(m, 2H), 7.37~7.39(m, 2H)

5 Preparation example 344 : ((2R, 3R)-3-(2-chlorobenzyl)-1,4-

dioxaspiro[4.5]decan-_2-y|)methanol _

Cl ;O
o

) A _OH
The substahtially same method as described inb Example 342 was conducted,
-except that = (25, 3R)-methy_l-3-(2-chl}orobenzyl)—1,4-dioxaspiro[4.5]decane-2-
10 carboxylate (Preparation example 343) was used instead of (2S, 3R)-methyl-3-(2-
chlorobenzyt)-1,4-dioxaspiro[4.4]nonane-2-carboxylate (Preparation example 341),
to obtain the title compound (0.7g, 70~95%) _
'H NMR(400MHz, CDCI3): 0=1.38~1.45(m, 2H), 1.58~1.63(m, 8H), 1.84(q, J=4.3,
1H), 3.11(ddd, J=7.9, 15.9, 22.1, 2H), 3.43(ddd, J=4.6, 7.6, 12.1, 1H), 3.66~3.71(m,
15 1H), 3.88~3.92(m, 1H), 4.21~4.26(m, 1H), 7.18~7.26(m, 2H), 7.37_~7.39(m, 2H)

Preparation example 345 : (E)-4-(2chlorophenyl)but-3-enoic acid

©/\/\”/OH
o)
The substantially same method as described in Example 278 was conducted,
20 except that 2-(2-chlorophenyl)acetaldehyde was used instead of phenylacetaldehyde,
to obtain the title compound (4.0g, 55~80%) |

'H NMR(400MHz, CDCl): 5=3.39(d, J=8.8, 2H), 6.31(td, J=7.9, 14.8, 1H), 6.94(d,
J=16, 1H), 7.17~7.45(m, 3H), 7.56~7.59(m, 1H)
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Preparation example 346 : (E)-4-(2-chlorophenyl)but-3-en-1-ol

Cl

@/\/\/OH

The substanﬁally same method as described in Example 279 was conducted, |
except that (E)-4-(2chlorophenyl)but-3-enoic acid(Preparation example 345) was
used instéad of (E)-4—phenylbut—3-enoic acid(Preparation example 278), to obtain
the title compound (1.2g, 55~80%)

'H NMR(400MHz, CDCly): 3=2.55(ddd, J= 4.1, 11.9, 21.5, 2H), 3.82(t, J=5.8, 2H),
6.24(td, J=7.2, 15.7, 1H), 6.87(d, 1=14.8, 1H), 7.12~7.25(m, 3H), 7.36(dd, J=1.2,

- 8.0, 1H), 7.52(dd, J=1.6, 9.2, 1H)

Preparation example 347 : (E)-tert-butyldimethyl(4-(2-chlorophenyl)but-

~ 3-enyloxy)silane

Cl

@/\/\/OTBDMS

The substantially same method as described in Example 280 was conducted,

except that (E)-4-(2-chlorophenyl)but-3-en-1-ol(Preparation example 346) was used

vinstead of (E)v-4-phenylbut—3-en-l-oI(Preparation example 279), to obtain the title

compound(1.1g, 80~98%)

'H NMR(400MHz, CDCl3): §=0.07(s, 3H), 0.10(s, 3H), 0.92(d, J=6.4, 9H), 2.51(q,
J=4.5, 2H), 3.78(t, J=6.6, 2H), 6.26(td, J=7.2, 15.7, 1H), 6.84(d, J=15.6, 1H),
7.13~7.24(m, 3H), 7.36(dd, J=5.6, 12.4, 1H), 7.53(dd, J=1.4, 7.8, 1H)

Preparation example 348 (E)-4-(2-chlorophenyl)but-3-enyl pivalate
of

X O t-Bu
SRR
(0]

The substantially same method as described in Example 281 was conducted,
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except that (E)-4-(2-chlorophenyl)but-3-en-1-ol (Preparatfon example 346)vwas used

instead of (E)-4-phenylbut-3-en-1-0l (Preparation example 279), to obtain the title
compound(3.5g, 75~95%)

'H NMR(400MHz, CDCl3): 5=1.21(s, 9H), 2.55~2.64(m, 2H), 4.24(t, J=6.4, 2H),

5 6.18(td, J=7.9, 14.8, 1H), 6.86(d, J=16.0, 1H), 7.22~7.26(m, 2H), _7.38(dd, J=3.6, -

10.8, 1H), 7.51(dd, J=1.6, 7.6, 1H) |

Preparation example 349 : (1R, 2R)-4-(tert-butyldimethyisilyloxy)-1-(2-

chlorophenyl)butane-1,2-diol

Cl OH
OTBDMS

10‘ | O
The substantially same method as described in Example 282 was conducted,
except that (E)-tert-butyldimethyl(4-2—chIorophenyl)but—3-enyloxy)siIane(Preparation
example - 347) was used instead of (E)-tert-butyldimethyl (5-phenyipent-3-
enyloxy)silane (Preparation -example 237), to obtaih the title compound (0.7g,
15 70~95%)
'H NMR(400MHz, CDCl3): $=0.10(s, 3H), 0.11(s, 3H), 0.92(s, 9H), 1.69~1.70(m,
1H), ‘1‘.93~2.07(m, 1H), 3.51(d, J=4.8, 1H), 3.86(d, J=3.2, iH), ‘3.87(dd, J=3.2, 9.2,
1H), 3.91~3.96(m, 1H), 4.01~4.06(m, 1H), 5.05(t, J=4.6, 1H), 7.22~7.26(m, 1H),
7.31~7.37(m, 2H), 7.59(dd, J=1.2, 7.6, 1H)
20
Preparation example 350 : (3R, 4R)-3,4-dihydroxy-4-(2-

chlorophenyl)butyl pivalate

C! OH

O t-Bu
i

OH o

The substantially same method as described in Example 349 was conducted,

25 except that (E)-4-(2-chlorophenyl)but-3-enyl pivalate (Preparation example 348) was
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used instead of (E)-tert-butyldimethy|(4—2-chIorophenyl)but—3-enyloxy)silane
(Preparation example 347), to obtain the title compound(3.2g, 70~95%) |

'H NMR(400MHz, CDCls): §=1.19(s, 9H), 1.76~1.84(m, 1H), 1.90~1.98(m, .1H),
2.70(d, J=4.4, 1H), 2.86(d, J=5.2, 1H), 3.84~3.90(m, 1H), 4.14~4.21(m, 1H),

" 4.35~4.41(m, 1H), 5.05(t, J=5.0, 1H), 7.23~7.39(m, 3H), 7.54(dd, J=1.6, 7.6, 1H)

Preparation example 351 : tert-butyl(2-((4R, 5R)-5-(2-chlorophenyl)-2,2-

‘dimethyi-1,3-dioxolan-4-yl)ethoxy)dimethylsilane
c 0’\/
©/k,9\/OTBDMS

The substantially same method as described in Example 284 was conducted,

v'except that (1R, 2R)-4-(tert-butyldimethyisilyloxy)-1-(2-chlorophenyl)butane-1,2-

diol(Preparation example 349) was used 'instead of (1R, 2R)-4-(tert-
butyldimethylsilyloxy)-1-phenylbutane-1,2-diol (Preparation examble 2.82), to obtain
the title compound (0.89,' 70~95%)

'H NMR(400MHz, CDCl;): 8=0.02(s, 3H), 0.07(s, 3H), 0.86(s, 9H), 1.50(s, 3H),
1’.58(5, 3H), 1.82~1.99(m, 2H), 3.68~3.78(m, 2H), 3.95(dt, J=3.3, 8.7, 1H), 5.16(d,
1=8.4, 1H), 7.21~7.27(m, 1H), 7.31~7.38(m, 2H), 7.60(dd, 1=1.6, 7.6, 1H)

Preparation example 352 : 2-((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-

1,3-dioxolan-4-yl)ethanol
ci o)f/

@MVOH

The substantially same method as described in Example 285 was . conducted,

except tert-butyl(2-((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
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yi)ethoxy)dimethylsilane (Preparation example 351) was used instead of tert-butyl(2-
((4R,5R)-5-phenyl~2,2-dim'ethyl-1,3-dioxolan-4-y|)ethoxy)dimethylsilane (Preparation
example 284), to obtain the title compound(O 79, 80~95%) | _

'H NMR(400MHz, CDCly): 8=1.56(s, 3H), 1.62(s, 3H), 1.92~2.04(m, 2H), 2.26(q,
J=3.7, 1H), 3.75~3.90(m, 2H), 3.94(td, J=3.9, 8.5, 1H), 5.23(d, J=15.6, 1H),
7.22~7.27(m, 1H), 7.33~7.39(m, 2H), 7.62(dd, J=1.6, 7.6, 1H)

Preparation example 353 : (1S, 25)-4-(tei‘t-butyldimethylsiIyloxy)-1-(2-
chIorophenyl)butane-1,2-dio| |

cl OH
A OTBDMS

OH

The substantially same method as described in Example 286 was conducted,
except that (E)-tert-butyldimethyl(4-(2-chldrophenyl)but—3-enylbxy)siIane
(Preparation example 347)was used instead of (E)-tert—butyldinﬁethyl(4-phenylbut—3-

| enyloxy)silane (Preparation example 280), to obtain the title compound(0.7g,

70~95%)

'H NMR(400MHz, CDCl3): 5=1.19(s, 9H), 1.76~1.84(m, 1H), 1.90~1.98(m, 1H),

2.70(d, J=4.4, 1H), 2.86(d, J=5.2, 1H), 3.84~3.90(m, 1H), 4.14~4.21(m, 1H),

4.35~4.41(m, 1H), 5.05(t, J=5.0, 1H), 7.23~7.39(m, 3H), 7.54(dd, J=1.6, 7.6, 1H)

Preparation example 354 (3s, 4S)-3,4-dihydroxy-4-(2-
chlorophenyl)butyl pivalafe

Cl OH

~ O t-Bu
H g

OH o

The substantially same method as described in Example 353 was conducted,

except that (E)-4-(2-chlorophenyl)but-3-eny! pivalate (Preparation example 348) was

-used instead of ((E)-tert-butyldimethyl(4-(2-chlorophenyl)but-3-enyloxy)silane
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(Preparation example 347), to obtain the title compound(3.0g, 70~95%)
H NMR(400MHZ, CDCl3): 6=1.19(s, 9H), 1.76~1.84(m, 1H), 1.90~1.98(m, 1H),
£ 2.70(d, J=4.4, 1H), 2.86(d, J=5.2, 1H), 3.84~3.90(m, 1H), 4.14~4.21(m, 1H),
© 4.35~4.41(m, 1H), 5.05(t, J=5.0, 1H), 7.23~7.39(m, 3H), 7.54(dd, J=1.v6,'7.6, 1H)

Preparation example 355 : tert-butyl(2-((4S, 5S)-5-(2-chlorophenyl)-2,2-

dimethyl-1,3-dioxolan-4-yl)ethoxy)dimethylsilane

Cl OA/

S oTBDMS
The substantially same method as desc‘ri‘bed in Example 351 was conducted,
10 - - except that (1S, 25)-4—(tert—butyldimethylsilyloky)’-1-(2-ch|orophenyl)butane-1,2-dio|
| (Preparation ‘example 353) was used instead of 1R, 2R)-4-(tert-
butyldimethyisilyloxy)-1-(2-chlorophenyl)butane-1,2-diol (Preparation example 349),
to obtain the title compound(0.7g, 70~95%)
" 'H NMR(400MHz, CDCls): 8=0.02(s, 3H); 0.07(s, 3H), 0.86(s, 9H), 1.50(s, 3H),
15 1.58(s, 3H), 1.82~1.99(m, 2H), 3.68~3.78(m, 2H), 3.95(dt, J=3.3, 8.7, 1H), 5.16(d,
J=8.4, 1H), 7.21~7.27(m, 1H), 7.31~7.38(m, 2H), 7.60(dd, J=1.6, 7.6, 1H)

Preparation example 356 : 2-((4S, SS)-5-(2-chlorophenyl)-2,2-dimet'hyl-

1,3-dioxolan-4-yl)ethanol

20
The substantially same method as described in Example 352 was conducted,
except that tert-butyl(2-((4S, 5S)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yhethoxy)dimethylsilane(Preparation example 355) was used instead of that tert-
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| butyl(2-((4R,5R)-5—(2-ch|orophenyl)-2,2-dimethyl-1,3-dioxo|an—4-_yl)éthoxy)dimethyI :
silane (Preparation example 351), to obtain the title cdmpound (0.3g, 80~95%).

‘H NMR(400MHz, CDCl;): §=1.56(s, 3H), 1.62(s, 3H), 1.92~2.04(m, 2H), 2.26(q,
J=3.7, 1H), 3.75~3.90(m, 2H), 3.94(td, J=3.9, 8.5, 1H), 5.23(d, J=15.6, 1H),
7.22~7.27(m, 1H), 7.33~7.39(m, 2H), 7.62(dd, J=1.6, 7.6, 1H) |

Preparation example 357 : 2-((4R, 5R)-2,2-diethyl-5-(2-chlorophenyl)-

1,3-dioxolan-4-yl)ethyl pivalate

-

O

O t-Bu
il

o)

The substantially same method as described in Example 2901 was conducted,
except that (3R, 4R)—3,4-dihydroxy-4-(2-chlorophenYI)butyl pivalate (Prepération
example 350) was used i'nstead’ of (3R, 4R)-3,47dihydroxy—4-phenylbutyl
pivalate(Preparation example 283), to obtain the title Compound(O.Sg, 70~95%)

IH NMR(400MHz, CDCl;): &=1.15(s, 9H), 1.76(q, J=7.6, 2H), 1.84~1.90(m, 2H),
2.00~2.07(m, 2H), 3.85(dt, J=3.7, 8.5, 1H), 4.14~4.27(m, 2H), 5.17(d, J=8.4, 1H),

- 7.22~7.28(m, 1H), 7.32~7.38(m, 2H), 7.64(dd, J=1.4, 7.8, 1H)

Preparation example 358 : 2-((4R, 5R)-2,2-diethyl-5-(2-chlorophenyl)-

- 1,3-dioxolan-4-yl)ethyl pivalate

The substantially same method as described in Example 291 was conducted,
except that 2-((4R, 5R)-2,2-diethyl-5-(2-chlorophenyl)-1,3-dioxolan-4-yl)ethyl

pivalate (Preparation example 357) was used instead of 2-((4R, 5R)-2,2-diethyl-5-
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phenyl-1,3-dioxolan-4-yl)ethyl pivalate(Preparation example 290), to obtain the title
compound (0.6g, 80~95%)

'H NMR(400MHz, CDCl3): 8=1.02(t, J=7.4, 3H), 1.08(t, J=7.4, 3H‘),. 1.80(q, 1=7.5,
2H), 1.86~1.91(m, 2H), 1.96~2.00(m, 2H), 2.37(q, J=3.7, 1H), 3.76~3.95(m, 3H),
5.23(d, J=8.4, 1H), 7.25~7.27(m, 1H), 7.32~7.39(m, 2H), 7.65(dd, J=1.8, 7.8, 1_H) |

Preparation example 359 : 2-((2R, 3R)-3-(2-chiorophenyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethyl pivalate

0 o

The_ substantially same method as described in Example 357 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
compound (0.8g, 60~85%)

'H NMR(400MHz, CDCls): 6=1.17(s, 9H), 1.58~2.02(m, 10H), 3.86(ddd, J=3.8,
8.2, 8.2, 1H), 4.11~4.28(m, 2H), 5.13(d, J=8.0, 1H), 7.20~7.39(m, 3H), 7.58(dd,
J=1.6, 8.0, 1H)

Preparation example 360 :_2-((2R, 3R)-3-(2-chlorophenyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethanol

The substantially same method as described in Example 358 was conducted,

- except that 2-((2R, 3R)-3-(2-chlorophenyl)-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl

pivalate (Preparation example 359) was used instead of that 2-((4R, 5R)-2,2-diethyl-

5-(2-chlorophenyl)-1,3-dioxolan-4-yl)ethyl pivalate (Preparation example 357), to
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obtain the title compound (0.5g, 80~95%) ‘

'H NMR(400MHz, CDCI;): 6=1.72~1.90(m, 4H), 1.93~1.98(m, 6H), 2.28(q, J=3.7,
1H), 3.76~3.93(m, 3H), 5.18(d, J=8.0, 1H), 7.24~7.29(m, 1H), 7.32~7.38(m, 2H),
7.60(dd, J=1.‘8, 7.8, 1H) | E

Preparation example 361 : 2-((2R, 3R)-3-(2-chlorophenyl)-1,4-

dioxaspiro[4.5]decan-2-yl)ethyl pivalate

R,

The substantially same method as described in Example 359 was conducted,
except that cyclbhexanone was used instead of c_yclopetanovne, td obtain the title
compbund (1.0g, 60~85_%) |

IH NMR(400MHz, CDCly): =1.15(s, 9H), 1.70~1.94(m, 10H), 2.06~2.09(m, 2H),
3.86(dt, J=3.5, 8.5, 1H), 4.16~4.26(m, 2H), 5.18(d, J=8.4, 1H), 7.22~7.28(m, 1H),
7.32~7.38(m, 2H), 7.61(dd, J=1.4, 7.8, 1H)

Preparation example 362 : 2-((2R, 3R)-3-(2-chldrophenyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethanol

The substantially same méthod as described in Example 360 was conducted,
except that 2-((2R, 3R)-3-(2-chlorophenyl)-1,4-dioxaspiro[4.5]decan-2-yl)ethyl
pivalate (Preparation example 361) was used instead of that 2-((2R, 3R)—3-(2--
chlorophenyl)-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl pivalate(Preparation example 359),

to obtain the title compound (0.6g, 80~95%)
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'H NMR(400MHz, CDCly): 8=1.42~1.50(m, 2H), 1.63~1.77(m, 5H), 1.82~1.89(m,
5H), 2.41(q, 1=3.9, 1H), 3.78~3.96(m, 3H), 5.25(d, J=8.4, 1H), 7.21~7.28(m, 1H),
7.32~7.38(m, 2H), 7.63(dd, 1=1.4, 7.8, 1H) |

Preparation example 363 : 2-((4S, 55)-2,2-diethyl-5-(2-chlorophenyl)-1,3-

dioxolan-4-yl)ethyl pivalate

The substantially same method as described in Example 357 was conducted,
except that (3S, 45)-3,4-dihydroxy-4-(2-chlorophenyl)butyl pivalate (Preparation
example 354) was used instead of (3R, 4R)-3,4-dihydraxy—4-(2-chlorophényl)butyl

: ‘pivalate (Preparation example 350), to obtain the title compound (0.7g, 70~95%).

'H NMR(400MHz, CDCl3): &=1.15(s, 9H), 1.76(q, J=7.6, 2H), 1.84~1.90(m, 2H),
2.00~2.07(m, 2H), 3.85(dt, J=3.7, 8.5, 1H), 4.14~4.27(m, 2H), 5.17(d, J=8.4, 1H),
7.22~7.28(m, 1H), 7.32~7.38(m, 2H), 7.64(dd, 3=1.4, 7.8, 1H)

Preparation example 364 : 2-((4S, 5S)-2,2-diethyl-5-(2-chlorophenyl)-1,3-

dioxolan-4-yl)ethyl pivalate

cl 0/</

S __oH

The substantially same method as described in Example 358 was conducted,
except that 2-((4S, 5S)-2,2-diethyl-5-(2-chlorophenyl)-1,3-dioxolan-4-yl)ethyl
pivalate(Preparation example 363) was used instead of 2-((4R, 5R)-2,2-diethyl-5-(2-
‘chlorophenyl)—1,3-dioxolan-4-yl)ethyl pivalate (Preparation example 357), to obtain
the title compound (0.5g, 80~95%)
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IH NMR(400MHz, CDCl3): 5=1.02(t, J=7.4, 3H), 1.08(t, J=7.4, 3H), 1.80(q, J=7.5,
- 2H), 1.86~1.91(m, 2H), 1.96~2.00(m, 2H), 2.37(q, J=3.7, 1H), 3.76~3.95(m, 3H),
5.23(d, 1=8.4, 1H), 7.25~7.27(m, 1H), 7.32~7.39(m, 2H), 7.65(dd, 3=1.8, 7.8, 1H)

5 Preparation exa‘mple 365 : 2-((2S, 3S)-3-(2-chlorophenyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethyl pivalate

o ot

g

Q. t-Bu
g

0
The 5ubstantially same method as descri.bed in Example 363 was conducted,
except that cyclopetanone was used instead of 3-pantanone, to obtain the title
10 compound (0.6g, 60~85%)
IH NMR(400MHz, CDCls): 8=1.17(s, 9H), 1.58~2.02(m, 10H), 3.86(ddd, J=3.8, 8.2,
8.2, 1H), 4.11~4.28(m, 2H), 5.13(d, J=8.0, 1H),»7.20~7.39(m, 3H), 7.58(dd, J=1.6,
8.0, 1H) |

15 Preparation example 366 : 2-((2S, 3S)-3-(2-chlorophenyl)-1,4-
dioxa_spiro[4.4]nonan-2-yl)ethanol

0 o)

9 _oH

The substantially same method as described in Example 364 was conducted,
except that 2-((2S, 3S)-3-(2-chlorophenyi)-1,4-dioxaspiro{4.4]nonan-2-yl)ethyl
20 pivalate (Preparation example 365) was used instead of that -2-(‘(45, 5S)-2,2-diethyl-
5-(2-chlorophenyl)-1,3-dioxolan-4-yl)ethyl pivalate (Preparation example 363), to
obtain the title compound (0.4g, 80495%)

'H NMR(400MHz, CDCl,): 5=1.72~1.90(m, 4H), 1.93~1.98(m, 6H), 2.28(q, J=3.7,
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1H), 3.76~3.93(m, 3H), 5.18(d, J=8.0, 1H), 7.24~7.29(m, 1H), 7.32~7.38(m, 2H),
7.60(dd, 1=1.8, 7.8, 1H)

Preparation example 367 : 2-((2S, -35)-3-(2-Chlorophenyl)-1,4-_
| dioxaspiro[4.5]decan-2-yl)ethyi pivalate |

R

T 0

<

0. t-Bu
g

Ne)
The substantially same method as described in Example 366 was conducted,
except that cyclohexanbne was used instead of cyclopetanone, to obtain the title
- compound (0.7g, 60~85%) _
'H NMR(400MHz, CDCI3): 5=1.15(s, 9H), 1.70~1.94(m, 10H), 2.06~2.09(m, 2H),
3.86(dt, 1=3.5, 8.5, 1H), 4.16~4.26(m, 2H), 5.18(d, J=8.4, 1H), 7.22~7.28(m, 1H),
7.32~7.38(m, 2H), 7.61(dd, J=1.4, 7.8, 1H) |

Preparation example 368 : 2-((2R, 3R)-3-(2-chlorophenyl)-1,4-

dioxaspiro[4.4]nonan-2-yl)ethanol

0
: @/\9\/0*‘

The substantially same method as described .in Example 366 was conducted, |
except that 2-((2S,35)-3-(2-chlorophenyl)-1,4-dioxaspiro[4.5]decan-2-yl)ethyl
pivalate (Preparation example.367) was used instead of that 2-((25, 3S)-3-(2- |
chlorophenyl)-1,4-dioxaspiro[4.4]nonan-2-yl)ethyl pivalate (Preparation example
365), to obtain the title compound (0.4g, 80~95%).

'H NMR(400MHz, CDCl;): 8=1.42~1.50(m, 2H), 1.63~1.77(m, 5H), 1.82~1.89(m,
5H), 2.41(q, 3=3.9, 1H), 3.78~3.96(m, 3H), 5.25(d, J=8.4, 1H), 7.21~7.28(m, 1H),
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7.32~7.38(m, 2H), 7.63(dd, J=1.4, 7.8, 1H)

Preparation example 367 : (E)-1-(3(benzyloxy)prop-1enyl)2-chiorobenzen
cl

. ©/\/\08h

To a solution of (E)-3-(2-chlorophenyl) prop-Z?en-1-0I(Preparation example 1, 5.3

g, 31.6 mmole) in THF was added NaH (60 % in mineral oil, 0.91g, 37.7 mmole) and

 Benzyl bromide (4.12 mL, 34.8 mmole), sequently at 0°C. The reaction mixture was

stirred at room temperature for 18 hr. The TLC showed complete consumption of SM.
The reaction mixture was quenched with H,O at 0°C then extracted with EtOAc. The

aqueous layer Was extracted with EtOA_C and separated. The combined organic layer
was washed with H,O, then dried bver MgS0O, and evaporated under reduced
pressure. The crude compound was purified by silica ge column to prodUce the title
compound(4.94 g, 70~90%). |

'H NMR (400 MHz, CDCl3) & 7.57 (dd, J = 7.76, 2, 1H), 7.42-7.13 (m, 3H), 7.05 (d,
J= 16 Hz, 1H), 6.37-6.30 (m, 1H), 4.62 (s, 2H), 4.26 (dd, J = 6, 1.6, 2H).

Preparation example 368 : (x)-2-(benzyloxymethyl)-3-(2-
chlorophenyl)oxirane
cl

o
@A‘_Aoan
To a solution of (E)—1-(3-(benzylo>w)prop-1-eny|)-2-chlorobenzene(Preparation

example 367, 494 g, 22 mmole) in CH)Yl; (110 mlL) was added 3-

chloroperoxybenzoic acid (70~75 %, 8 g, 33 mmole) portionwise at 0°C. The mixture

- was stirred for 18 hr at room temperature. The TLC showed complete consumption

of SM. The reaction mixture was quenched with H,O at 0°C then extracted with
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- EtOAc. The aqueous layer was extracted with EtOAc and separated. The combined

organic layer was washed with sat’ NaHCOs;, H,O, then dried over MgSO4 and

evaporated under reduced pressure. The crude compound was purified by silica ge

" column to produce the title compound (4.3 g, 60~80%).

'H NMR (400 MHz, CDCl3) & 7.42-7.24 (m, 9H), 4.68 (d, J = 14.8, 2H), 4.18 (d, J =
2 Hz, 1H), 3.96 (dd, J = 11.6, 2.8 Hz, 1H), 3.69-3.64 (m, 1H), 3.14 (qt, J= 2.4 Hz,

(1H)

Preparationv éxample 369 : (z)-3-(benzyloxy)-1-(2-chlorophenyl)-2-

| hydroxypropyl & (x)-3-(benzyloxy)-1-( 2-chloropheny|)-1-

hydroxypropan-2-yl acetate

Cl - QH Cl  OAc
) OBn K OBn
OAc (1) & OH (2)

To a solution of (&)-2-(benzyloxymethyl)-3-(2-chlorophenyl)oxirane(Preparation
example 368, 4.3 g, 15.6 mmole) in Acetic acid (78 mL) was added Cerium
Ammonium Nitrate (1.71 g, 3.1 mmole) at room temperature. The mixture was

stirred for 18 hr at room temperature. The TLC showed complete consumption of SM.
The reaction mixture was quenched with sat’NaHCO; to pH7 at 0°C then extracted

with EtOAc. The aqueous layer was extracted with EtOAc and separated. The
combined organic layer was washed with H,O, then dried over MgSO, and
evaporated under reduced pressure. The crude compound was purified by silica ge
column to produce the title compound(1) (1.2 g, 23 %). (2)(1.8 g, 34 %).

(1)'H NMR (400 MHz, CDCl5) 8 7.55-7.22 (m, 9H), 5.41 (t, J = 5 Hz, 1H), 5.33-
5.29 (m, 1H), 4.61-4.47 (m, 2H), 3.70-3.63 (m, 2H, -OH), 2.09 (s, 3H).
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(2)'H NMR (400 MHz, CDCl;) § 7.46-7.24 (m, 9H), 6.31 (d, J = 5.6 Hz, 1H), 4.55
(d, 7= 9.6 Hz, 2H), 4.24-4.22 (m, 1H), 3.67-3.55 (m, 2H), 2.52 (d, J = 5.2 Hz, -OH),

2.10 (s, 3H).

Preparation example 370 : (+)-3-(benzyloxy)-1-(2-chlorophenyl)propane-

1,2-dioI(Anti mixture)
Cl OH

< OBn
OH

~To a solution of (+)-3-(benzyloxy)-1-(2-chlorophenyl)-2-hydroxypropyl and- (+)-3-
- (benzyloxy)-1-(2-chlorophenyl)-1-hydroxypropan-2-yl acetate (Preparation example

369, 3 g, 8.9 mmole) in MeOH (36 mL) and H,0O (4 mL) was added K,CO;3 (3.69 g;

26.7 mmole) at 0 °C. The mixture was stirred for 1.5 hr at 0°C. The TLC showed

complete consumption of SM. The reaction mixture was quenched with H,O at 0°C

then extracted with EtOAc. The aqueous layer was extractéd with EtOAc and
separated. The combined orgahic layer was washed with H,O, then dried over
MgSO, and evaporated under reduced pressure. The crude compound was purified
by silica ge column to produce the title combound(2.4 g, 80~95 %).

'H NMR '(400 MHz, CDCl;) 6 7.50 (dd, /= 7.6, 1.2 Hz, 1H), 7.35-7.19 (m, 8H), 5.28 |

~ (t, J=4.8 Hz, 1H), 4.46 (d, J = 6 Hz, 2H), 4.18-4.13 (m, 1H), 3.55-3.42 (m, 3H, -

OH), 3.02 (d, J= 5.2 Hz, -OH).

Preparation example 371 : (+)-4-(benzyloxymethyl)-5-(2-chlorophenyl)-
2,2-dimethyl-1,3-dioxolane

Cl O>\/
0
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To a solution of (i)-3-(benz_y|oxy)-1-(2-ch|orophenyl)propane-1,2-dio| (Preparation

example 370, 2.4 g, 8.2 mmole) in CH,Cl, (40 mL) was added p-toluenesulfonyl

chloride (15.2 g, 0.08 mmole), and dimethoxypropan (8.4mL, 9.84mmole) at 0 °C

sequently. The mixture was stirred for 1.5 hr at room temperature. The TLC showed = .

complete consumption of SM. The reaction mixture was quenched with H,0O then
extracted with EtOAc. The aqueous layer was extracted with EtOAc and separated.

The combined organic layer was washed with H,O, then dried oVer MgSO, and

‘evaporated under reduced pressure. The crude compound was purified by silica ge

~ column to produce the title compound (2.2 g, 75~90 %).

'H NMR (400 MHz, CDCl3) & 7.61 (dd, J = 7.4, 1.6 Hz, 1H), 7.35-7.16 (m, 8H), 5.63
(d, ] = 6.8, 1H), 4.83-4.78 (m, 1H). 4.26 (d, J = 12 Hz, 2H), 3.14-3.06 (m, 2H), 1.66

" (s, 3H), 1.53 (s, 3H).

Preparation example 372 : 5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-
4-yl)methanol(SR & RS mixture)

cl ’0'5(
_ OH

To a solution of (i)—4-(benzyloxymethy|)-5-(2-chIorophenyl)-2,2-dimethyl-1,3 -

. dioxolane (Preparation eXampIe 371, 2.2 g, 6.6 mmole) in EtOAc (33 mL) was added

10% Pd/C on carbon (0.11 g) at room temperature. The mixture was stirred for 1 hr

af room temperature under H, (g). The TLC showed complete consumption of SM.
The reaction mixture was filtered through celife pad then evaporated under reduced
pressure. The crude compound was purified by silica ge column to produce the title
compound (1.5 g, 80~95 %).

'H NMR (400 MHz, CDCl;) 8 7.61 (dd, J = 7.4, 1.6, 1H), 7.35-7.16 (m, 8H), 5.63 (d,
J = 6.8 Hz, 1H), 4.83-4.78 (m, 1H), 4.26 (d, J = 12, 2H), 3.14-3.06 (m, 2H), 1.66 (s,
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" 3H), 1.53 (s, 3H).

Preparatlon example 373 : (2R 3R)-2-(benzyloxymethyl)-3-(2-

chIorophenyI)oxwane
Cl

o

©/<'/\08n

To a solution of (E)-l-(3-(benzyloxy)prop-1-ényl)-2—chlorobenzene(Preparation
examblé 367, 4.16 g, 18.58 mmole) and 1,2;_4,5-di-O-isopropylidene—ﬂ-D—é/yz‘hro
2,3-hexodiqu-2,6-pyranose (5.76 g, 22.30 mmole) in DME-DMM (3:1, v/v) (185 mL)
was addéd buffer (0.2M K,CO3-AcOH in 4 X 10-4 aq. EDTA, buffer pH = 8.0) (185

mL) and Bu4NHSO4'(0.26 g, 0.75 mmole). After the mixture was cooled to 0°C, a

solution of Oxone (15.76 g, 25.64 mmole) in 4 X 10-4 aq. EDTA (100 mL) and a

solution of K,CO3; (13.6 g, 98.47 mmole) in 4 X 10-4 ag. EDTA (100 mL) were added

dropwise separately over a period of 3.5hr via a syringe pump at 0 °C. The reaction

mixture was stirred for 14hr at 0 °C. The reaction mixture was quenched with HZO

then extracted with EtOAc. The aqueous layer was extracted with EtOAc and
separated. The combined organic layer was washed with H,O then dried over MgSO,

and evaporated under reduced presSure The crudé compound was purified by silica

- ge column to produce the title compound(2 9 g, 56 %).

'H NMR (400 MHz, CDCl;) 83.14 (qt, J = 2.4 Hz, 1H). 3.69-3.64 (m, 1H), 3.96 (dd J
= 11.6, 2.8 Hz, 1H), 4.18 (d, J = 2 Hz, 1H), 4.68 (d, J = 14.8, 2H), 7.42-7.24 (m,
9H),

Preparation example 374 : (1S, 2R)-3-(Ibenzyloxy)-1-(2-
chlorophenyl)-1-hydroxypropan-2-yl acetate
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OBn
OAc

" To a solution of (%)-2-(benzyloxymethyl)-3-(2-chlorophenyli)oxirane (Preparation
| example 373, 2.9 g, 10.55 mmole) in Acetic acid (55 mL) was added Cerium

Ammonium Nitrate (1.15 g, 2.11 mmole) at room temperature. The mixture was

stirred for 18 hr at room temperature.' The TLC showed complete consumption of SM.,
The reaction mixture was quenched with sat’'NaHCO; to pH7 at 0°C then extracted

with EtOAc. The aqueous layer was extracted with EtOAc and separated. The
combined organic layer was washed with H,O, then dried over MgSO, and
evaporatéd under reduced pressure. The crude compound was purified by silica ge
column to produce the title compound(1.2 g, 34 %). |

'H NMR (400 MHz, CDCls) 82.10 (s, 3H), 2.52 (d, J = 5.2 Hz, -OH), 3.67-3.55 (m,
2H), 4.24-4.22 (m, 1H), 4.55 (d, J = 9.6 Hz, 2H), 6.31 (d, J¥ 5.6 Hz, 1H), 7.46-7.24
(m, 9H).

Preparation example 375 : (1S, 2R)-3-(benzyloxy)-1-(2-

chlorophenyl)propane-1,2-diol
Ci (:)H

OBn
OH

To a solution of (1S, 2R)-3-(benzyloxy)-1-(2-chlorophenyl)-1-hydroxypropan-2-y!

acetate(Preparation example 374, 1.2 g, 3.58 mmole) in MeOH (16.2 mL) and H,0

(1.8 mL) was added K,COs (1.48 g, 10.74 mmole) at 0 °C. The mixture was stirred

for 1.5 hr at 0°C. The TLC showed complete consumption of SM. The reaction

mixture was quenched with H,O at 0°C then extracted with EtOAc. The aqueous

layer was extracted with EtOAc and separated. The combined organic layer was
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washed with H,0, then dried over MgSO, and evaporated under reduced pressure.
The crude compound was purified by silica ge’column to produce the title compound

(1.0 g, 94 %).

'H NMR (400 MHz, CDCl;) 83.02 (d, J = 5.2 Hz, 1H), 3.55-3.42 (m, 3H, -OH), 4.18-

4.13 (m, 1H), 4.46 (d, J = 6 Hz, 2H), 5.28 (t, J =4.8 Hz, 1H), 7.35-7.19 (m, 8H),
7.50 (dd, J= 7.6, 1.2 Hz, 1H).

Preparation example 376 : (4S, 5R)-4-(benzyloxymethyl)-5-(2-

chlorqphenyl)-2,2-dimethyl-1,3-dioxo|ane

o o

0
OBn

The substantially same method as described in Example 371 was conducted,

except that (1S, 2R)-3-(benzyloxy)-1-(2-chlorophenyl)propane-1,2-

- diol(Preparation example 375) was used instead of that (+)-3-(benzyloxy)-1-(2-

chlorophenyl)propane-1,2-diol (Preparation example' 370), to obta}in the title

- compound(0.84 g, 85 %).

'H NMR (400 MHz, CDCl) 81.53 (s, 3H), 1.66 (s, 3H), 3.14-3.06 (m, 2H), 4.26 (d, ]
= 12 Hz, 2H), 4.83-4.78 (m, 1H), 5.63 (d, J = 6.8, 1H), 7.35-7.16 (m, 8H), 7.61 (dd,

J=7.4, 1.6 Hz, 1H).

Preparation example 377 : ((4S, 5R)-5-(2-ch|orophény|)-2,2-
dimethyl-1,3-dioxolan-4-yl)methanol

o o

: 0
OH
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The substantially same method as described in Example 372 was conducted,

except that ((4S, 5R)-4-(benzyloxymethyl)-5-(2-chlorophenyl)-2,2-dimethyl-

1,3-dioxolane (Preparation example 376) was used instead of that (+)-4-

(benzyloxymethyl)-5-(2—chlorophenyl)-2,2-dimethyl-1,3 -dioxolane (Preparation

example 371), to obtain the title compound (0.58 g, 95 %).

'H NMR (400 MHz, CDCl3) 81.66 (s, 3H), 1.53 (s, 3H), 3.14-3.06 (m, 2H), 4.26 (d, J

= 12, 2H), 4.83-4.78 (m, 1H), 5.63 (d, J = 6.8 Hz, 1H), 7.35-7.16 (m, 8H), 7.61 (dd,

1=74, 1.6, 1H).

Table 1 : Example of sulfamate compound

No R;-R; | n|m R; R, Rs Ry Chiral-1 | Chiral-2
1 2-Cl 010 Me Me H H R R
2 -2-Cl 010 Me Me H H S S
3 2-Cl 00 Me Me H H Rac.(syn) | Rac.(syn)
4 2-Cl 010 Me Me H H Rac.(anti) | Rac.(anti)
5 2-Cl 010 Me H H H R R
6 2-Cl 010 Me H H H S S
7 2-Cl 00 Et Et H H R R
8 2-Cl 010 Et Et H H S S
9 2-Cl 00 Cyclopentyl "H _H R R
10 2Cl | 0] 0 Cyclopentyl 'H H S S
11 2-Cl 0] 0 Cyclohexyl H H ‘R R
12 2-Cl 00 Cyclohexyl H H S S
13 2-Cl 010 Methylbenzene H H R R
14 2-Cl 00 Methylbenzene H H S S
15 2-F 010 Me Me H H R R
16 2-F 00 Me Me H H S S
17 2-F 010 Me H H H R - R
18 2-F 00 Me H H H S S
19 2-F 01]0 Et Et H H R R
20 2-F 010 Et Et H H S S
21 2-F 010 Cyclopentyl H H R - R
22 2-F 010 Cyclopentyl H H S S
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23 2-F 00 Cyclohexyl H H R R
24 2-F 00 Cyclohexyl H H S S
25 2-F 00 Methylbenzene H H R R
26 2-F 010 Methylbenzene H H S S
27 2-1 01]0 Me Me H H R R
28 2-1 00 Me Me H H S S
29 2-1 010 Me H H H R R
30 2-1 00 Me H H H S S
31 - 2-1 010 Et Et H H R R
32 2-1 00 Et Et H H S S
33 2-1 0|0 Cyclopentyl H H R R
34 2-1 010 Cyclopentyl H H S S
35 - 2-1 010 Cyclohexyl H H R R
36 2-1 010 Cyclohexyl H H S S
37 2-1 0¢(0 Methylbenzene H H R R
38 2-1 0,0 Methylbenzene H H S S
39 2,4-Cl 010 Me Me H H R R
40 2,4-Cl 0]0 Me Me H H S S
4] 2,4-Cl 010 Me H H H R R
42 | 24Cl [0 |0 Me H H H S S
43 2,4-Cl 010 Et Et -H H R R
44 | 24Cl | 0|0 Et Et H H S S
45 2,4-Cl 010 Cyclopentyl H H R R
46 2,4-Cl 00 Cyclopentyl H H S S
47 2,4-Cl 0t1o0 Cyclohexyl H H R R
48 2,4-Cl 010 Cyclohexyl H H S S
49 2,4-Cl 010 Methylbenzene H H R R
50 2,4-Cl 010 Methylbenzene H H S S
51 2,6-Cl 0(0 Me Me H H R R
52 2,6-Cl 010 Me Me H H S S
53 2,6-Cl 0|0 Me H H H R R
54 2,6-Cl 0,0 Me H H H S S
55 2,6-Cl 01{0 Et Et H H R R
56 | 2,6-Cl 010 Et Et H H S S
57 2,6-Cl 00 Cyclopentyl H H R R
58 2,6-Cl 010 Cyclopentyl H H S S
59 2,6-Cl 010 Cyclohexyl H H R R
60 26-Cl |00 Cyclohexyl H H S S
61 2,6-Cl 00 Methylbenzene H H R R
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62 2,6-Cl 00 Methylbenzene H H S S
63 2-NH2 | 0 | O Me Me H H R R
64 2-NH2 | 0| O Me Me H H S S
65* | 22NH2 | 0 | 0 | Me Me H H R R
66% | 2-NH2 | 0 [ O Me Me H H S S
67 2-NH2 | 0 | O Me H H H R - R
68 22NH2 [0 | O Me H H H S S
69 22NH2 | 0| O Et Et H H R R
70 | 22NH2 [0 |0 Et Et H H S S
71 2-NH2 [ 0 | O Cyclopentyl H H R R
72 22NH2 (0| O Cyclopentyl H H S S
73 22NH2 (00 Cyclohexyl H H R R
74 2NH2 | 0| O Cyclohexyl H H S S
75 2-NH2 00 Methylbenzene H H R R
76 | 2-NH2 | 0 | O Methylbenzene H H S S
77 22NO2 |0 (O Me Me H H R R
78 2-NO2 | 0] 0 Me Me H H S S
79 2-NO2 [0 | O Me H H H R R
80 22NO2 (0] O Me H H H S S
81 22NO2 (0 (O Et Et H H R R
82 | 2-NO2 (0 {0 Et Et H H S S
83 2-NO2 [0 | O Cyclopentyl H H R R
84 2-NO2 00 Cyclopentyl H H S S
85 2-NO2 (0 (.0 Cyclohexyl H H R R
86 2-NO2 010 Cyclohexyl H H S S
87 22NO2 | 0| O Methylbenzene - H H R R
88 2-NO2 |0 0 Methylbenzene H H S S
89 2-NO2 | 0 | O Cyclocarbonyl H H R R
90 22NO2 | 0] 0 Cyclocarbonyl H H S S
91 2-Me 010 Me Me H H R R
92 2-Me 040 Me Me H H S S
93 2-Me 010 Me H H H R R
- 94 2-Me 00 Me H H H S S
95 2-Me 010 Et Et H H R R
96 2-Me 010 Et Et H H N S
97 2-Me 010 Cyclopentyl H H R R
98 2-Me 00 Cyclopentyl H H S S
99 2-Me 010 Cyclohexyl H H R R
100 2-Me 010 Cyclohexyl H H S S
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101 2-Me 00 Methylbenzene H H R R
102 2-Me 010 Methylbenzene H H S S
103 [ 2-MeNH | 0 | O Me Me Me H R R
104 | 2-MeNH | 0 | O Me Me Me H S S
105 H 010 Me Me H H R R
106 H 00 Me Me H H S S
107 H 010 Et Et H H R R
108 H 010 Et Et - H H S S
109 H 010 Cyclopentyl H H R R
110 H 010 Cyclopentyl H H S S
111 H 010 Cyclohexyl H H R R
112 H 0]0 Cyclohexyl H H S S
113 H 1|1 Me Me H 'H R : R
114 H 1)1 Me Me H H S S
115 H 1|1 Et Et H H R R
116 H 1|1 Et Et H H 'S S
117 H 111 Cyclopentyl H H R R
118 H 111 Cyclopentyl H H S S
119 H 1|1 Cyclohexyl H H R 'R
120 H 1 1 Cyclohexyl H H S S
121 H 110 Me Me H H R R
122 H 1[0 Me Me H H S S
123 H 1]0 Et | Et 'H H R R
124 H 1]0 Et Et H H S S
125 H 110 Cyclopentyl H H R R
126 ~H 110 Cyclopentyl “H H S S
127 H 1|0 Cyclohexyl H H R R
128 H 110 Cyclohexyl 'H H S S
129 H 011 Me Me H H R R
130 H 0] 1 Me Me H H S S
131 H 01| Bt Et H H R R
132 H 011 Et Et H H S S
133 H 011 Cyclopenty! H H R R
134 H 0|1 Cyclopentyl H H S S
135 H 01 Cyclohexyl H - H R R
136 H 01 Cyclohexyl H H S S
137 Cl 11 Me | Me H H R R
138 Cl 1|1 Me Me H H S S
139 Cl 1|1 Et Et H H R R
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140 Cl 1|1 Et Et H H S S
141 Cl 1|1 -Cyclopentyl H H R R
142 Cl 1|1 Cyclopentyl H H S S
143 Ci 1|1 Cyclohexyl H H R R
144 Cl 111 . Cyclohexyl H H S S
145 Cl 110 Me Me H H R R
146 Cl 10 Me Me H H S S
147 | ¢l 1|0 Et Et H H R R
148 Cl 10 Et Et H H S S
149 Ci 110 Cyclopentyl H H R R
150 |  Cl1 1|0 Cyclopentyl "H H S S
151 Cl 10 Cyclohexyl H H R R
152 - Cl 10 Cyclohexyl H H S S
153 Cl 0|1 Me - Me H H R R
154 Cl 0|1 Me Me H H S S
155 Cl 01 Et Et H H R R
156 Cl 01 Et Et H H S S
157 Cl 01 Cyclopentyl H H R R
158 Cl 011 Cyclopentyl H H S S
159 Cl 01 Cyclohexyl H H R R
160 Cl 011 Cyclohexyl H H S S
161 Cl 00 Me Me H H S R

*: Sodium salt

Example 1-1 : ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

. Cl OA/

o .
OSO,NH,

To a 100ml flask, Acetonitrile (2.26ml, 43.2mmol) was added and cooled to 0C.

Chlorosulfonyl isocyanate (1.5ml, 17.3mmol), and formic acid (0.65mi, 17.3mmol)

was added dropwise and stirred at room temperature for 6 hours. ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol  (Preparation example 6,

1.05g, 4.3mmol) in N,N-dimethyl acetamide (13.2ml, 142.7mmol) was slowly added
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at 0C and. stirred at room temperature for 1 hours. The reaction mixture was
quenched with H,0, extracted with EtOAc, and washed with HQO. The organic layer
was dried over anhydrous magnesium sulfate(MgSQO,), filtered and concentrated.
The crude compound was purified by a silica gel column to produce the title

compound(1.00g, 50~80%).

'H NMR (400MHz, CDCl5) 8 1,57 (s, 3H), 1.63 (5, 3H), 4.11~4.10 (m, 1H), 4.53~4.42

(m, 2H), 4.88 (s, 2H), 5.37 (d, ] = 8.4, 1H), 7.28~7.56 (M, 4H) |

Example 1-2 : ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methyl sulfamate

To a 100 mL RB flask 10.0 g (41.2 mmol) of acetonide alcohol 3., 50 ml of toluene,
7.92 g (82.4 mmol) of sulfamide and 13.0 g (165 mmol) of pyridine were added at
RT. The mixture was refluxed for 1.5 hr (bath temperature 135 C). The reaction

mixture cooled to room temperature then solution was extracted with 27.5 ml (82.4

- mmol) of 3N NaOH solution. The aqueous Iayer'was washed with 50 mL of toluene.
To the mixture 50 ml of methanol and 35 ml of water was added then acidified to pH

6.0 by slow adding acetic acid to give title compound.(9.9g 60~80%).

Example 2 : ((4S,5S)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate
cl OA/

= 0 .
©/\A0302NH2

The substantially same method as described in Example 1 was conducted, except
that i ((4S,5S)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methanol(Preparation example 7, 27) was used instead of ((4R,5R)-5-(2-

chIorophényl)-Z,2-dimethyl-1,3-diox0|an-4-yl)methanoI(P‘reparatioh example 6), to
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obtain the title compound(2.30g, 50~80%).
'H NMR (400MHz, CDCl3) & 1.59 (s, 3H), 1.65 (s, 3H), 4.12~4.07 (m, 1H), 4.54~4.42
(m, 2H), 4.91 (s, 2H), 5.37 (d, J = 8.8, 1H), 7.29~7.65 (m, 4H)

Example 3 : (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl

sulfamate(SS & RR mixture)

o o

o} .

"NOSO;NH;
The substantially same method as described in Example 1 was conducted, except
that (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation
example }8) was used instead of ((4R,5R)-5-(2-chlorophenyi)-2,2-dimethyl-1,3-

dioxolan-4-y)methanol(Preparation example 6), to obtain the title compound(1.74g,

'50~80%).

14 NMR (400MHz, CDCl3) 8 1.57 (s, 3H), 1.63 (s, 3H), 4.11~4.10 (m ,1H), 4.53~4.42

(m, 2H), 4.88 (s, 2H), 5.37 (d, J = 8.4, 1H) 7.28~7.65 (m, 4H)

Example 4 : (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl
sulfamate(SR & RS mixture)
cl OA/

0
OSO,NH,

_ The substantia!ly same method as described in Example 1 was conducted, except
- that . 5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation
~ example 372(SR&RS mixture)) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-

dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to obtain the title

compound(1.3g, 50&80%).
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'H NMR (400MHz, CDCl3) & 1.59 (s, 3H), 1.65 (s, 3H), 4.11~4.10 (m, 1H), 4.50~4.42

© (m, 2H), 4.85 (s, 2H), 5.35 (d, J = 8.4, 1H) 7.28~7.65 (m, 4H)

Example 5 : ((4R,5R)-5-(2-chlorophenyl)-2-methyl-1,3-dioxolan-4-

yl)methyl sulfamate

Cl O/(

o
@Awosoz"‘ H,

The substantially same method as described in Example 1 was conducted, except
that - ((4S,5S)-5-(2-chlorophenyl)-2-methyl-1,3-dioxolan-4-yl)methanol(Preparation
example 61) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(2.8g,

55~75%)

'H NMR (400 MHz, DMSO) & 1.40 (d, J = 6.4, 3H), 4.22 (dt, J = 7.0, ] = 3.3, 1H),

4.7 (d, J = 3.2, 2H), 5.08 (d, ] = 7.0, 1H), 5.46 (m, J = 6.4, 1H), 7.26-7.40 (m, 3H),
7.49 (s, 2H), 7.61 (dd, J = 1.2, 1 = 7.6, 1H).

Example 6 : ((4S, 5S)-5-(2-chlorophenyl)-2-methyl-1,3-dioxolan-4-

yl)methyl sulfamate

=" ~OSO,NH,

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-chlorophenyl)-2-methyl-1,3-dioxolan-4-yl)methanol(Preparation

example 63) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(2.1g,

5575%)
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'H NMR (400 MHz, DMSO) & 1.40 (d, J = 6.4, 3H), 4.22 (dt, J = 7.0, J = 3.3, 1H),
4.7 (d, 3 = 3.2, 2H), 5.08 (d, J = 7.0, 1H), 5.46 (m, J = 6.4, 1H), 7.26-7.40 (m, 3H),
7.49 (s, 2H), 7.61 (dd, J = 1.2, 3 = 7.6, 1H).

Example 7 : ((2R, 3R)-5-(2-chIorophenyl)-z,2-diethyl-1,3-dioxolan-4-

yl)methyl sulfamate

.

@N\OSOZNHZ

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation

example 65) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.5g,

' 50~80%).

I NMR (400MHz, CDCl5) & 1.59 (s, 10H), 4.17 (m, 3H), 4.98 (d, J = 8.4, 1H), 5.08
(s, 2H), 6.59 (t, J = 8.4, 1H), 6.68 (d, ] = 8.4, 1H), 7.04~7.56 (m, 4H)

Example 8 : ((2S, 3S)-5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-

yl)methyl sulfamate

e

> S0SO,NH,

o]
I[O

The substantially same method as described in Example 1 was conducted, except
that ((4S,5S)-5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation
example 67) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.2g,
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50~80%).
'H NMR (400MHz, CDCl3) & 1.59 (s, 10H), 4.17 (m, 3H), 4.96 (d, J = 8.4, 1H), 5.08
(s, 2H), 6.59 (t, J = 8.4, 1H), 6.68 (d, J = 8.4, 1H), 7.04~7.56 (m, 4H)

Example 9 : ((2R, 3R)-3-(2-chIorophenyl)-1,4-dioxaspiro[4,4]nonan-2-

yl)methyl sulfamate

.

o)
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-chlorophenyi)-1,4-dioxaspiro[4,4]nonane-2-
yl)methanol(Preparation example 69) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

" obtain the title compound (2.2g, 50~80%).

' NMR (400MHz, DMSO) 8 1.64~1.72 (m, 4H), 1.85~19.8 (m, 4H), 4.10~4.16 (m,
2H), 4.17~4.25 (m, 1H), 5.20 (d, J = 7.2, 1H), 7.34~7.62 (m, 6H)

Example 10 : ((2S,3 S)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-

yh)methyl sulfamate

)

0
> 0S0,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4S,5S)-5-(2-chlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-

yl)methanol(Preparation example 71) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

obtain the title compound (2.1g, 50~80%).
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'H NMR (400MHz, DMSO) & 1.64~1.75 (m, 4H), 1.85~19.9 (m, 4H), 4.10~4.16 (m,
2H), 4.17~4.25 (m, 1H), 5.20 (d, J = 7.2, 1H), 7.34~7.62 (m, 6H)

- Example 11 : ((2R, 3R)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl sulfamate |

.y

o)
| @A’AOSOZNHZ

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decane-2-
yl)methanol(Preparation example 73) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxo|an-4-y|)methanoI(Preparation example 6), to

" obtain the title compound (1.4g, 50~80%).

'H NMR (400MHz, DMSO) & 1.51~1.6 7 (m, 10H), 4.11~4.23 (m, 3H), 4.98 (d, J =
8.0, 2H), 5.08 (s, 1H), 6.59(t, J = 8.0, 1H), 6.68 (d, J = 8.0, 1H), 7.04~7.56 (m, 4H)

Example 12 : ((2S, 3S)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl sulfamate

cl o/< |
: 0
©MOS°2NH2

The substantially same method as described in Example 1 was conqlucted, except
that ((4S,55)—5-(2—chlorophehyl)-1,4-dioxaspi'ro[4,5]decane-2-
yl)methanol(Preparation example 75) was | used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

obtain the title compound (1.2g, 50~80%).
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'H NMR (400MHz, DMSO) & 1.51~1.67 (m, 10H), 4.11~4.23 (m, 3H), 4.98 (d, J =
8.0, 2H), 5.08 (s, 1H), 6.59 (t, J = 8.0, 1H), 6.68 (d, J = 8.0, 1H), 7.04~7.56 (m,

4H)

Example 13 : ((4R,5R)-5-(2-chlorophenyl)-2-phenyl-1,3-dioxolan-4-

yDmethyl sulfamate
cl o~ O|
WOSOZNHZ

The substantially same method as described in Example 1 was conducted, except

“that  ((4R,5R)-5-(2-chlorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methanol(Preparation
‘examplé 79) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-

- dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound (1.3g,

50~80%).

" H NMR (400MHz, DMSO) 3 4.25 (dt, J = 3.3, J = 5.7, 1H), 4.55(d, ] = 5.7, 1H), 4.75

(d, 3 = 3.3, 2H), 5.59 (m, 1H), 6.72~7.75 (m, 2H), 6.92~7.33 (m, 5H), 7.29 (m, 1H),
7.76 (m, 1H)

Example 14 : ((4S,5S5)- 5-(2-chlorophenyl)-2-phenyi-1,3-dioxolan-4-

yl)methyl sulfamate

ct o1
5
ﬁj/\lﬁosozw2

The substantially same method as described in Example 1 was conducted, except
that  ((4S,5S)-5-(2-chlorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methanol(Preparation
example 77) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
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dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound (2.1g,

50~80%).

I NMR (400MHz, DMSO) & 4.28 (dt, J = 3.3, J = 5.7, 1H), 4.58 (d, J = 5.7, 1H),

4.75 (d, J = 3.3, 2H), 5.62 (m, 1H), 6.72~7.75 (m, 2H), 6.92~7.33 (m, 5H), 7.29 (m,
1H), 7.76 (m, 1H) |

: Examplé 15 : ((4R,5R)-5-(2-fluorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

‘yl)methyl sulfamate

Ty

0
| ﬁj/k’/\osozr\m2

The substantially same method as described in Example 1 was conducted, except

that ~ ((4R,5R)-5-(2-fluorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yI)metha'no}I(Preparation example 13) was used instead of ((4R,5R)-5-(2-

chlorophényl)-z,2-dimethyl-1,3-dioxo|an-4-yl)methanol(Preparation example 6), to

. obtain the title compound(1.8g, 50~80%).

'H NMR (400MHz, DMSO) 3 1.47 (d, J=11.6, 6H), 3.35~3.94 (m, 1H), 4.02~4.20 (m,
1H), 4.23(d, J=2.0 1H), 5.07 (d, J = 8.4, 1H), 7.21~7.58 (m, 4H)

Example 16 : ((4S,5S)-5-(2-fluorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

FOA/

: 0
©/\’/\OSOZNH2

The substantially same method as described in Example 1 was con‘ducted, except

that ((4S,5S)-5-(2-fluorophenyl)-2, 2-dimethyl-1,3-dioxolan-4-

'yl)methanol’(Preparation example 15) was used instead of ((4R,5R)-5-(2-
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chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanoi(Preparation example ' 6), to

‘obtain the title compound(1.2g, 50~80%).

'H NMR (400MHz, DMSO) & 1.47 (d, J=11.6, 6H), 3.35~3.94 (m, 1H), 4.02~4.20 (m,

| 1H),‘_4.23(d, J=2.0 1H), 5.07 (d, J = 8.4, 1H), 7.21~7.58 (m, 4H)

Example 17 : ((4R,5R)-5-(2-ﬂuordphenyl)-2-methyl-1,3-dioxolan-4-

 yl)methyl sulfamate

I

L
@A%OSOZNHZ

The substantially same. method as described in Example 1 was conducted, except

that  ((4S,5S)-5-(2-fluorophenyl)-2-methyl-1,3-dioxolan-4-yl)methanol(Preparation

~ example 84) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(2.5g,
55~75%) | |

IH NMR (400 MHz, DMSO) 3 1.40 (d, J = 6.4, 3H), 4.7 (d, J = 3.2, 2H), 5.46 (m, J =
6.4, 1H), 4.22 (dt, J = 3.3, J = 7.0, 1H), 5.08 (d, J = 7.0, 1H), 7.26-7.40 (m, 3H),
749 (s, 2H), 7.61 (dd, J = 1.2, ] = 7.6, 1H).

‘Example 18 : ((4S, 55)-5-(2-ﬂuorophenYl)-Z-methyI-1,3-dioxolan-4-

. yl)methyl sulfamate

e

0
©/\/\0302NH2

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-fluorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yI)met‘hanol(Preparation example 86) was used instead of ((4R,5R)-5-(2-
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chlorophenyl)-z,2-dimethyl-1,3-dioxo|an-4-y|)methanol(Preparation example 6), to

-obtain the title compound(2.1g, 55~75%)

'H NMR (400 MHz, DMSO) & 1.40 (d, J = 6.4, 3H), 4.7 (d, J = 3.2, 2H), 5.46 (m, J =

. 6.4, 1H), 4.22 (dt, J = 3.3, ) = 7.0, 1H), 5.18 (d, J = 7.0, 1H), 7.26-7.40 (m, 3H),

7.52 (s, 2H), 7.61 (dd, 1 = 1.2, ] = 7.6, 1H).

Example 19 :' ((4R,5R)-5-(2-ﬂuorophenyl)—2,2-diethyl-1,3-dioxolan=-4-

yl)methyl sulfamate

.F’Oy

O
’ o OSOzNHZ

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-fluorophenyl)-2,2-diethyi-1,3-dioxolan-4-yl)methanol(Preparation
éxample .88) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanoI(Preparation example 6), to obtain the title compound (1.3g,
50~80%). |

'H NMR (400MHz, CDCl;) & 1.59 (s, 10H), 4.17 (m, 3H), 4.98 (d, J = 8.4, 1H), 5.08
(s, 2H),v6.59 (t, J‘ = 8.4, 1H), 6.68 (d, J = 8.4, 1H), 7.04~7.56 (m, 4H)

Example 20 : ((4S,5S5)-5-(2-fluorophenyl)-2,2-diethyl-1,3-dioxolan-4-

yl)methyl sulfamate

%

o

~ T

> 0S0,NH,

'n
10

+

The substantially same method as described in Example 1 was conducted, except

that ((4S,55)-5—(2-ﬂuordphenyl)-Z,Z-diéthy|-1,3-dioxolan-4-y|)methanol(Preparation
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example 90) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound (1.6g,

- 50~80%).

'H NMR (400MHz, CDCls) & 1.59 (s, 10H), 4.14 (m, 3H), 4.98 (d, J = 8.4, 1H), 5.05
(s, 2H), 6.59 (t, ] = 8.4, 1H), 6.65 (d, J = 8.4, 1H), 7.04~7.60 (m, 4H)

Example 21 : ((2R, 3R)-3-(2-ﬂuorophenyl)-1,4-dioxaspiro[4,4]nonan-2-

yl)methyl sulfamate

e

0O

~ The substantially same method as described in Example 1 was conducted, except

that : ((4R,5R)-5-(2-fluorophenyl)-1,4-dioxapiro[4,4]nonane-2-
yl)methariol(Prepara;cion “example 92) was used instead of ((4R,5R)-5-(2-
chlorophényl)-z,2-dimethyl-1,3-dioxoIah-4-yl)methanoI(Preparation example 6), to
obtain.the title compound (1.5g, 50~80%). |

'H NMR (400MHz, DMSO) & 1 .64~1.72 (m, 4H), 1.84~19.8 (m, 4H), 4.10~4.16 (m,
2H), 4.19~4.25 (m, 1H), 5.25 (d, J = 7.2, 1H), 7.34~7.62 (m, 6H)

Example 22 : ((2S, 3S)-3-(2-fluorophenyl)-1,4-dioxaspiro[4,4]nonan-2-

yl)methyl sulfamate

RS
20
WOS%N H,

The substantially same method as described in Example 1 was conducted, except
that ((4S,5S)-5-(2-fluorophenyl)-1,4-dioxapiro[4,4]nonane-2-yl)methanol(Preparation

example 94) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-



10

15

20

WO 2013/187727 PCT/KR2013/005279

216

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound (1.0g,

- 50~80%).

'H NMR (400MHz, DMSO) & 1.64~1.72 (m, 4H), 1.85~19.8 (m, 4H), 4.10~4.16 (m,
2H),‘4.17‘~‘4.25 (m, 1H), 5.20 (d, J = 7.2, 1H), 7.34~7.62 (m, 6H)

Example 23 : ((2R, 3R)-3-(2-flu_oro'phenyl)-1,4-dioxaspiro[4,5]decan-2- '

~ y)methyl sulfamate

F OQ
0
©AIAOS°2NH2

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)75-(2-ﬂuorophenyl)-1,4-dioxapiro[4,5]decane-z-yl)methanol(Preparation

- example - 96) was used ihstead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanoI(Preparati‘on example 6), to obtain the title compound (0.9g,
50~80%). | |

'H NMR (400MHz, DMSO) & 1.51~1.67 (m, 10H), 4.11~4.23 (m, 3H), 4.98 (d, J =
8.0, 2H), 5.08 '(s., 1H), 6.59 (t, J = 8.0, 1H), 6.68 (d, ] = 8.0, 1H), 7.04~7.56 (m,
4H)

Example 24 : ((2S, 3S)-3-(2-fluorophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl sulfamate

N,
2%
©/\/\OS°2NH2

The substantially same method as described in Example 1 was conducted, except

that ((4S,55)75-(2-ﬂuoropheny|)-1,4-dioxapiro[4,5]decane-2-y|)methano|(Preparation
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example 98) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound (0.9g,
50~80%). |

'H NMR (400MHz, DMS0) 8 1.51~1.67 (m, 10H), 4.11~4.23 (m, 3H), 4.98 (d, J =
8.0, 2H), 5.08 (s, 1H), 6.59 (t, J = 8.0, 1H), 6.68 (d, J = 8.0, 1H), 7.04~7.56 (m,
aH) | |

)
Example 25 : ((4R,5R)-5-(2-fluorophenyl)-2-phenyl-1,3-dioxolan-4-

yDmethyl suifamate

_ 5
~~ “OSO,NH,

~ The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-,5-(2-ﬂuorophenyl)—2-phenyl-1,3-dio>?olane-4-yl)methano|(Preparation
example 10‘0) was used instead of ((4R,5R)-5-(2-chlorophenyi)-2,2-dimethyi-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound (1.0g,
50~80%). |

'H NMR(400MHz, DMSO) & 4.25(dt, 1=5.7, i=3.3, 1H), 4.59(d, J=5.7, 1H), 4.75(d,

- 3=3.3, 2H), 5.59(m, 1H), 6.72~7.75(m, 2H), 6.92~7.33(m, 5H), 7.25 (m, 1H),

7.76(m, 1H)

- Example 26 : ((4S,55)- 5-(2-fluorophenyl)-2-phenyl-1,3-dioxolan-4-

yl)methyl sulfamate
F g/gl
@AV\OSOZNHZ
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The substantially same method as described in Example 1 was conducted, except

that  ((4S,5S)-5-(2-fluorophenyl)-2-phenyl-1,3-dioxolane-4-yl)methanol(Preparation

example -102) was used instead of ((4R,5R)-5-v(2-chlorophenyl)-2,2-dimethyl-’1,3-

dioxolan-4-Yl)m'ethanoI‘(Preparation examplé 6), to obtain the title compound (0.8g,

- 50~80%).

H NMR (400MHz, DMSO) & 1.51~1.67 (m, 10H), 4.11~4.23 (m, 3H), 4.98(d, J = 8.0,

2H), 5.08 (s, 1H), 6.59 (t, J = 8.0, 1H), 6.68 (d, J = 8.0, 1H), 7.04~7.56 (m, 4H)

Example 27 : ((4R,5R)-5-(2-iodophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

I OA/

; 0 ‘
©)\’A0302NH2

The substantially 'same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-iodophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation

-eXampIe '21) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(3.23g,

© 50~80%).

'H NMR (400MHz, DMSO) 3 1.55 (s, 3H), 1.47 (s, 3H) 4.21~4.11 (m , 3H), ), 5.10(d,
J = 7.6, 1H),7.56~7.13(m, 3H ) 7.60 (s, 2H), 7.91 (d, J = 8.0, 1H)

Example 28 : ((4S,5$)-5-(2-iodophenyl)-2,2-dimethyl-1,3-dioxolan-4-

- yl)methyl sulfamate

| OA/

29
©/\/\0302NH2
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The substantially same rhet_hod as déscribed in Example 1 was conducted, except
that ((45,55)-5—(2-iodophenyl)-2,2-diméthyl-1,3-dioxo|an-4‘-yl)methanol(Preparation
example 23) was used ihstead of - ((4R,'5R)-5-(2-ch|orophenyl)-Z,2-dimethy|-1,3-
dioxolah-4-yl)methanobl(Preparatioh example 6), to obtain the title compound(1.0g,
50~80%). |
'H NMR (400MHz, DMSO) & 1.53 (s, 3H), 1.47 (s, 3H), 4.21~4.11 (,m, 3H), 5.04 (d,
J = 7.6, 1H), 7.56~7.13 (m ,3H), 7.59 (s, 2H), 7.91 (d, J = 8.0, 1H)

- Example 29 : ((4R,5R)-5-(2-iodophenyl)-2-methyl-1,3-dioxolan-4-

yl)methyl sulfamate
Bl
(b/k'ﬁosozmi2

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)—5-(2-iodophenyl)—2-methyl-1,3-dioxolan-4-y|)methanol(Preparation
example 107) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.7g,

- 50~80%).

'H NMR (400 MHz, DMS0) & 1.40 (d, J = 6.4, 3H), 4.7 (d, J = 3.2, 2H), 5.46 (m, ] =
6.4, 1H), 4.22 (dt, J = 3.3, 1 = 7.0, 1H), 5.10 (d, J = 7.0, 1H), 7.26-7.40 (m, 3H),
7.49 (s, 2H), 7.61 (dd, J = 1.2, ) = 7.6, 1H).

Example 30 : ((4S, 5S)-5-(2-iodophenyl)-2-methyl-1,3-dioxolan-4-

yl)methyl sulfamate
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o

O

Thé substantially same method as described in Examplé 1 was conducted, except
that ((4S,SS}-5-(2-iodophenyl)-2-methyl-1,3-dioxo|ah-’4-yl)methanoI(Preparation
example 109) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.8g,
50~80%). |

'H NMR (400 MHz, DMSO) & 1.40 (d, J = 6.4, 3H),4.7 (d, J = 3.2, 2H), 5.46 (m, J =

6.4, 1H), 4.22 (dt, J = 3.3, J =7.0, 1H), 5.08 (d, J = 7.0, 1H), 7.30-7.40 (m, 3H),

7.61 (s, 2H), 7.65 (dd, J = 1.2, J = 7.6, 1H).

‘Example 31 : ((4R,5R)-5-(2-iodophenyl)-2,2-diethyl-1,3-dioxolan-4-

yl)methyl sulfamate

o
@A’AOSOZNHz

. The substantially same method as described in Example 1 was conducted, except

that v((4R,5R)—5—(2-iodophenyl)-2,2-methy|-1,3-dioxo|an-4—y|)methanoI(Preparation
example 111) was used instead of ((4R,5R)—5—(2-chlorophenyl)-2,2-dirhethyl-1,3-
dioxolan—4-yl)methanoI(Preparation example 6), to obtain the title compound(1.6g,
50~80%). |

'H NMR(400MHz, CDCl5) 8 0.90(t, J = 8.0, 6H), 1.59(q, J= 8.0 ,4H), 3.96-4.21(m,
2H), 4.42(q, J = 7.0 ,1H), 4.88(s, 2H), 5.17(d, J = 7.0 ,1H), 7.13~7.56(m, 4H)

Example 32 : ((4S,5S)-5-(2-iodophenyl)-2,2-diethyl-1,3-dioxolan-4-

- yDmethyl sulfamate |
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1

>~ ~0SO,NH,

1Q

The substaritially same method as described in Example 1 was conducted, except
that  ((4S,5S)-5-(2-iodophenyl)-2,2-methyl-1,3-dioxolan-4-yl)methanol(Preparation
example 113) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3- |
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.3g,
50~80%).

'H NMR(400MHz, CDCl;) & 0.90(t, J = 8.0, 6H), 1.59(q, 7= 8.0 ,4H), 3.96~4.21(m,
2H), 4.42(q, J=7.0,1H), 4.88(s, 2H), 5.17(d, J = 7.0 ,1H), 7.12~7.57(m, 4H)

Example 33 : ((2R, 3R)-3-(2-iodophenyl)-1,4-dioxaspiro[4,4]nonan-2-

yl)methyl sulfamate

e

(0] ‘ .
| ©/'\,A0802NH2

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-iodophenyl)-1,4-dioxapiro[4,‘4]nonane-2-yl)methanol(Preparation
example 115) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan—4-y|)methanol(Preparation example 6), to obtain the fitle compound(1.6g,
50~80%). |

H NMR(400MHz, DMSO) & 1.46~1.90(m, 8H), 3.96-4.21(m, 2H), 4.42(q, J =
7.0 ,1H), 4.88(s, 2H), 5.17(d, J = 7.0 ,1H), 7.13~7.56(m, 4H)

Example 34 : ((2S, 3S)-3-(2-iodophenyl)-1,4-dioxaspiro[4,4]nonan-2-

. yl)methyi sulfamate
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o

.

> SOS0,NH,

10

k

The substantially same method as described in Example 1 was cdnducted, except
that  ((4S,5S)-5-(2-iodophenyl)-1,4-dioxapiro[4,4]nonane-2-yl)methanol(Preparation
example 117) was used instead of ((4R,5R)-5—(2-chlofophenyl)-2,2-dimethy|-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.2g,

50~80%).

" H NMR(400MHz, DMSO) 3 1.46~1.92(m, 8H), 3.96-4.21(m, 2H), 4.42(q, J =

7.0 ,1H), 4.88(s, 2H), 5.22(d, /= 7.0 ,1H), 7.13~7.59(m, 4H)

Example 35 : ((2R, 3R)-3-(2-iodophenyl)-1,4-dioxaspiro[4,5]decan-2-

yDmethyl sulfamate

e

: 0
©AV\OS°'2NH2

. The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-iodophenyl)-1,4-dioxapiro[4,5]decane-2-yl)methanol(Preparation -
example .119) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxo|an-4-yl)methano|(Preparation example 6), to obtain the title compound(0.9g,

50~80%). -

H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 4.02-4.31(m, 2H), 4.51(q, J =

7.0 ,1H), 4.97(s, 2H), 5.25(d, J = 7.0 ,1H), 7.19~7.65(m, 4H)

Example 36 : ((2S, 3S)-3-(2-iodophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl sulfamate
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o

*~ "OSOzNH;

10

5"0

- The substantially same method as described in Example 1 was conducted, except

that ((4S,55)-5-(2-iodobheny|)-1,4-dioxapiro[4,S]decane-2—y|)methanoI(Preparation
example ‘121) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation exémple 6), to obtain the title compound(0.9g,
50~80%). | |

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 4.02-4.31(m, 2H), 4.51(q, J =

7.0 ,1H), 4.97(s, 2H), 5.25(d, 7= 7.0 ,1H), 7.19~7.6m, 4H)

Examplé 37 : ((4R,5R)-5-(2-iodopheny|)-2-phenyl-1,3-dioxo|an-4-

. yl)methyl sulfamate

o

CKKIAOS%HZ

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-iodopheny|)-2-phenyl-1,3-dioxolane-4-y|)methanOI(Pi'eparation
example ‘123) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.1g,
50~80%). |

'H NMR(400MHz, DMSO) & 3.96-4.21(m, 2H), 4.42(q, J = 7.0 ,1H), 4.92(s, 2H),
5.20(d, J = 7.0 ,1H), 5.97(s, 1H), 7.14~7.38(m, 9H)

Example 38 : '((4S,55)-5-(2-iodophenyl)—2-phenyl-1,3-dioxola‘n-4-
yl)methyl sulfamate |
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o

©/\/\0502NH2

The substantially'same method as described in Example 1 was conducted, except. - -

that ((4S,5S)-5-(2-iodophenyl)-2-phenyl-1,3-dioxolane-4-yl Y methanol(Preparation
example 125) was used instead of ((4R,5R)—5-(2—chlorophenyl)—2,2-dimethy|-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.9g,
50~80%). |

'H NMR(400MHz, DMSO) 5 3.96-4.21(m, 2H), 4.42(q, J = 7.0 ,1H), 4.92(s, 2H),

5.20(d, 7= 7.0 ‘,1H), 5.97(s, 1H), 7.14~7.38(m, 9H)

Example 39 : ((4R,5R)-5-(2,4-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-

4-yl)methyl sulfamate

cl A/
9o
‘ OSO,NH,

c

The substantially same method as described in Example 1 was conductéd, except

that : ((4R,5R)-5-(2,4-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methanol(Preparation example 38) was used instead of ((4R,5R)-5-(2-
chlorophenyl)-z,2-dimethy|-1,3-dioxblah-4-yl)methanol(Preparation example 6), to
obtain the title compound(2.8g, 50~80%).

'H NMR(400MHz, cbc13) 5 1.27(s, 6H), 3.90-4.15(m, 2H), 4.37(q, J = 7.0 ,1H),
4.79(s, 2H), 5.12(d, J= 7.0 ,1H), 7.29~7.42 (m, 2H), 7.79(s, 1H). |

Example 40 : ((4S,55)-5-(2,4-dichlorophenyl)-2,2-dimethyl-1,3-dioxolah-

4-yl)methyl sulfamate
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o o

9
/ﬁ:’/\/\osozmz
o

The substantially same method as described in Example 1 was conducted, except

* that ((4S,5S)-5-(2,4-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yI)methanoI_(Preparation example 31) was used instead of ((4R,5R)-5-(2-

ch|orophenyl)-2,2-dimethyl-1,3-dioxo|an-4-y|)methanoI(Preparation example 6), to

~ obtain the title compound(2.5g, 50~80%).

'H NMR(400MHz, CDCl;) & 1.27(s, 6H), 3.90-4.15(m, 2H), 4.37(q, J = 7.0 ,1H),

© 4.79(s, 2H), 5.12(d, 7= 7.0 ,1H), 7.29~7.42 (m, 2H), 7.79(s, 1H).

Example 41 : ((4R,5R)-5-(2,4-dichlorophenyl)-2-methyi-1,3-dioxolan-4-

- yDmethyl sulfamate

cl o/(

[
Ci »

The substantially same method as described in Example 1 was conducted, except

that | v ((4R,5R)-5-(2,4-dichlorophenyl)-2-methyi-1,3-dioxolan-4-

}yI)methanol(Preparation example 127) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.5g, 50~80%). |
'H NMR(400MHz, CDCl;) & 1.40(s, 3H), 3.81-4.08(m, 2H), 4.25(q, J = 7.0 ,1H),
4.81(s, 2H), 5.03(q, J= 6.8, 1H), 5.12(d, J = 7.0 ,1H), 7.21~7.27(m, 2H), 7.70(s,
1H).

| Example 42 : ((4S, 5S)-5-(2,4-dichlorophenyl)-2-methyl-1,3-dioxolan-4-

yi)methyl sulifamate
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Ci O/(

> "OSO,NH;

!
HO

o]
The substantially same method as described in Example 1 was conducted, except
that : ((4S,55)-5-(2,4-dichlorophenyl)-2-methyl-1,3-dioxolan-4-

yl)methanol(Preparation example 129) was used instead of ((4R,5R)-5-(2-

- chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

obtain the title compound(1.1g, 50~80%).
'H NMR(400MHz, CDCls) & 1.40(s, 3H), 3.81-4.08(m, 2H), 4.25(q, J = 7.0 ,1H),

~ 4.81(s, 2H), 5.03(q, 7= 6.8, 1H), 5.12(d, J= 7.0 ,1H), 7.21~7.27(m, 2H), 7.70(s,

1H).

Example 43 : ((4R,5R)-5-(2,4-dichiorophenyl)-2,2-diethyl-1,3-dioxolan-4-
yl)methyl sulfamate
PN
" OSO,NH,

cl

The substantiélly same method as described in Exahple 1 was conducted, except
that ((4R,5R)—5-(2,4-dichlorophenyl)-2,2-diethyl-1,3-dioxolan-4—
yI)methandl(Preparation example 131) was used instead of ((4R,5R)-5-(2-
chIorophenyl)-2,2-dimethyl-1,3-dioxolan-4-y|)methanol(Preparatidn example 6), to

obtain the title compound(0.9g, 50~80%).

'H NMR(400MHz, CDCl5) & 0.90(t, J = 8.0 ,6H), 1.59(q, J = 8.0 ,4H), 3.96-4.21(m,
2H), 4.42(q, J = 7.0 ,1H), 4.88(s, 2H), 5.17(d, 7 = 7.0 ,1H), 7.24~7.30(m, 2H),

7.73(s, 1H).

Example 44 : ((4S,5S)-5-(2,4-dichlorophenyl)-2,2-diethyl-1,3-dioxolan-4-
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yl)methyl sulfamate

cl o/<#
9
/@A/\OSOZNHZ
Cl -

The substantially same method as described in Example 1 was conducted, except
| that ((4S,55)-5-(2,4-dichloropheny!)-2,2-diethyl-1,3-dioxolan-4-
.' yl)rhethanol(Preparation‘ example 133) was used instead of ((4R,5R)-5-(2-

"chlorophenyl)-z,2-dimethyl—1,3-dioxolan-4-yI)methanol(Preparation example 6), to
obtain the title compound(0.8g, 50~80%). |

'H NMR(400MHz, CDCl3) & 0.90(t, 7= 8.0 ,6H), 1.59(q, J = 8.0 ,4H), 3.96-4.21(m,

2H), 4.42(q, J = 7.0 ,1H), 4.88(s, 2H), 5.17(d, 7 = 7.0 ,1H), 7.24~7.30(m, 2H),
- 7.73(s, 1H).

‘Example 45 : ((2R, 3R)-3-(2,4-dichIorophehyl)-1,4-dioxaspiro[4,4]nonan-

2-yl)methyl sulfamate

(N '
0] :
Cl

The sybstantiaily same method as described in Example 1 was conducted, except

that - ' ((4R,5R)-5-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-

yl)methanol(Preparation example 135) was used instead of ((4R,5R)-5-(2-

chlorophenyl)—Z,2-dimethy|-1,3-dioxo|lan-4-y|)methano|(Preparation example 6), to
| obtain the title compound(0.8g, 50~80%).

H NMR(400MHz, DMSO) & 1.46~1.90(m, 8H), 3.79~4.05(m, 2H), 4.25(q, J =

7.0 ,1H), 4.80(5, 2H), 5.11(d, 7= 7.0 ,1H), 7.28~7.34(m, 2H), 7.76(s, 1H).
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Example 46 : '((25, 3S)-3-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,4]nonan-

2-yl)methyl sulfamate

Ci (:) 0
Cl

The substantially same method as described in Example 1 was conducted, except
that ' ((4S,55)-5-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-
yl)methahol(Preparation example 137) was used instead of ((4R,5R)-5-(2-
chlorophéhyl)-z;z-dimethyl-1,3-dioxolan-4-yl)methano|(Preparation example 6), to
obtain the title compound(0.8g, 50~80%).

'H NMR(400MHz, DMSO) & 1.46~1.90(m, 8H), 3.79~4.05(m, 2H), 4.25(q, J =
7.0 ,1H), 4.80(s, 2H), 5.11(d, J = 7.0 ,1H), 7.28~7.34(m, 2H), 7.76(s, 1H).

Exampl‘e 47 : ((2R, 3R)-3-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-

2-yl)methyl sulfamate

e

o
0SO,NH,

ol

The substantially same method as described in Example 1 was conducted, except
that | ((4R,5R)-5-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,5]decane-2-
yl)methanol(Preparation exampl'e 139) was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.7g, 50~80%). |

'H NMR(400MHz, DMSO) 8 1.33~1.72(m, 10H), 3.78-4.03(m, 2H), 4.22(q, J =
7.0 ,1H), 4.78(s, 2H), 5.07(d, J = 7.0 ,1H), 7.26~7.32(m, 2H), 7.77(s, 1H).



10

15

20 -

WO 2013/187727 PCT/KR2013/005279

229

Example 48 : ((2S, 35)-3-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-

‘2-yl)methyl sulfamate

-y

. T 0
o]]

The substantially same method as described in Example 1 was conducted, except

that - | , ((4S,5S)-5-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,5]decane-2-

yl)methanol(Preparation example 141) was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain thé title compound(0.7g, 50~80%).

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 3.78-4.03(m, 2H), 4.22(q, J =

7.0 ,1H), 4.78(s, 2H), 5.07(d, 7= 7.0 ,1H), 7.26~7.32(m, 2H), 7.77(s, 1H).

Example 49 : ((4R, 5R)-5-(2,4-dichlorophenyl)-2-phenyl-1,3-dioxolan-4-

| yl)methyl sulfamate

I 01
¢ o)
OSO,NH,

cl

The substantially same method as described in Example 1 was conducted, except
that _ ((4R,5R)-'5-('2,4-dichIoro_phenyl)—Z-phenyI-1,3-dioxo|ane-4-
yl)methanol(Preparation example 143) was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.1g, 50~80%).

'H NMR(400MHz, DMSO) & 3.96-4.21(m, 2H), 4.42(q, J = 7.0 ,1H), 4.88(s, 2H),
5.17(d, 7= 7.0 ,1H), 5.97(s, 1H), 7.14~7.386(m, 8H)
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Example 50 : ((4S,5S)- 5-(2,4-dichlorophenyl)-2-phenyi-1,3-dioxolan-4-

yl)methyl suifamate

Ci 9 0
Cl .

The substantially same method as described in Example 1 was conducted, except

that ((4S,5S)-5-(2,4-dichlorophenyl)-2-phenyl-1,3-dioxolane-4-

 yDmethanol(Preparation example 145) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethy|-1,3-diqxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.6g, 50~80%).

'H NMR(400MHz, DMSO) & 3.96-4.21(m, 2H), 4.42(q, J = 7.0 ,1H), 4.88(s, 2H),
5.17(d, J= 7.0 ,1H), 5.97(s, 1H), 7.14~7.386(m, 8H)

- Example 51 ((4R, 5R)-5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-

4-yl)methyl sulfamate

CI» OA/ .

o)
OSO,NH,

C!

The substantially same method as described in Example 1 was convducted, except
that | ((4R,5R)-5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolane-4-

yl)methanol(Preparation example 41). was used instead of ((4R,5R)-5-(2-

-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
- obtain the title compound(2.5g, 50~80%).

'H NMR(400MHz, CDCls) & 1.27(s, 6H), 3.96-4.21(m, 2H), 4.42(q, J = 7.0 ,1H),
4.88(s, 2H), 5.17(d, 7= 7.0 ,1H), 7.45~7.58(m, 3H).

Example 52 : ((4S, 5S)-5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-
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4-yl)methyl sulfamate

> “0SO,NH,
cl

The Substantially same method as described in Example 1 was conducted, except

“that ~ ((45,55)-5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolane-4-

yI)methanol(Preparation example 35) was wused instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

- obtain the title compound(2.2g, 50~80%).

'H NMR(400MHz, CDCls) 3 1.27(s, 6H), 3.96-4.21(m, 2H), 4.42(q, J = 7.0 ,1H),
4.88(s, 2H), 5.17(d, J = 7.0 ,1H), 7.45~7.58(m, 3H).

Example 53 : ((4R, 5R)-5-(2,6-dichlorophenyl)-2-methyl-1,3-dioxolan-4-
yl)methyl sulfamate

Ci O/O(

OSO,NH,
cl

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2,6-dichlorophenyl)-2-methyl-1,3-dioxolane-4-

‘yl)methanol(Preparation example 147) was- used instead of ((4R,5R)-5-(2-

ch_lorophenyl)-2_,2-dimethyl-1,3-dioxolan-4-yl)methanoI(Preparation example 6), to
obtain the title compound(0.7g, 50~80%).
'H NMR(400MHz, DMSO) & 1.40(s, 3H), 3.88~4.13(m, 2H), 4.42(q, J = 7.0 ,1H),

- 4.88(s, 2H), 5.07(q, J = 6.8, 1H), 5.21(d, 7 = 7.0 ,1H), 5.97(s, 1H), 7.45~7.58(m,

3H).

Example 54 : ((4S, SS)-5-(2,6-dichIorophenyI)—Z-methyl-1,3-dioxolan-4-
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yl)methyl sulfamate

¢ ot

“” 0SO,NH,
cl '

The substantially same method as described in Example 1 was conducted, except

- that : : ((4S,5S)-5-(2,6-dichlorophenyl)-2-methyl-1,3-dioxolane-4-

yl)methanol(Preparation example 149) was used instead of ((4R,5R)-5-(2-

| chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

obtain the title compound(0.9g, 50~80%).
H NMR(400MHz, DMSO) & 1.40(s, 3H), 3.88~4.13(m, 2H), 4.42(q, J=7.0 ,1H),
4.88(s, 2H), 5.07(q, 6.8 , 1H), 5.21(d, /=7.0 ,1H), 5.97(s, 1H), 7.45~7.58(m, 3H).

Example 55 : ((4R, 5R)-5-(2,6-dichlorophenyl)-2,2-diethyl-1,3-dioxolan-4-

~ yl)methyl sulfamate

cl o/</

: 0
CEK'A"S"”‘”Z
cl v

The substantially same method as described in Example 1 was conducted, except
that ‘ ((4R,5R)-5-(2,6-dichlorophenyl)-2,2-diethyl-1,3-dioxolane-4-

yl)methanol(Preparation example 151) was used instead of ((4R,5R)-5-(2-

- chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

obtain the title compound(0.7g, 50~80%).
'H NMR(400MHz, CDCl3) ) & 0.90(t, /8.0 ,6H), 1.59(q, J=8.0, 4H), 3.86~4.11(m,
2H), 4.49(q, /=7.0 ,1H), 4.88(s, 2H), 5.15(d, /=7.0 ,1H), 7.45~7.58(m, 3H).

Example 56 : ((4S, 55)-5-(2,6-dichlorophenyl)-2,2-diethyl-1,3-dioxolan-4-
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yl)methyl sulfamate

cl o/i/ :
L
cl

The substantially same method as described in Example 1 was conducted, except
that | ((4S,5S)-5-(2,6-dichlorophenyl)-2,2-diethyl-1,3-dioxolane-4-
yl)methanol(Preparation example 153) was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.5g, 50~80%).

'H NMR(400MHz, CDCl5) ) & 0.90(t, /=8.0 ,6H), 1.59(q, /=8.0, 4H), 3.86~4.11(m,
2H), 4.49(q, =7.0 ,1H), 4.88(s, 2H)} 5.15(d, /=7.0 ,1H), 7.45~7.58(m, 3H).

. Example 57 : ((2R, 3R)-3-(2,6-dichiorophenyl)-1,4-dioxaspiro[4,4]nonan-

2-yl)methyl sulfamate

. o3

0
_ OSO,NH,

cl
The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-

y)methanol(Preparation example 155) was used instead of ((4R,5R)-5-(2-

chlorophenyl)'-z',2-dimethy|-1,3-dioxolan-4-yI)methanoI(Preparatioh‘ example 6), to

~ obtain the title compound(1.2g, 50~80%).

IH NMR(400MHz, DMSO) & 1.46~1.90(m, 8H), 3.98~4.24(m, 2H), 4.45(q,
J=7.0 ,1H), 4.88(s, 2H), 5.20(d, 7.0 ,1H), 7.45~7.58(m, 3H).

Example 58 : ((2S, 3S)-3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]nonan-
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2-yl)methyl sulfamate

cl O
2 9
Cl

The substantially same method as described in Example 1 was conducted, except

that " ((4S,55)-5-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]nonane-2-

- yhmethanol(Preparation example '157) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.4g, 50~80%).
'H NMR(400MHz, DMSO) 3 1.46~1.90(m, 8H), 3.98~4.24(m, 2H), 4.45(q,

J=7.0 ,1H), 4.88(s, 2H), 5.20(d, J=7.0 ,1H), 7.45~7.58(m, 3H).

. Example 59 : ((2R, 3R)-3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-

2-yl)methyl sulfamate

Cl O
O
SOt
Cl :

The substantiélly same method as described in Example 1 was conducted, except

that : ((4R,5R)-5-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]decane-2-

-y)methanol(Preparation example 159) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.1g, 50~80%).

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 3.96-4.21(m, 2H), 4.42(q, J =
7.0 ,1H), 4.88(s, 2H), 5.17(d, J = 7.0 ,1H), 7.45~7.58(m, 3H).

Example 60 : ((2S, 3S)-3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-
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2-yl)methyl sulfamate

e /< | '
2o
Cl

The substantially same method as described in Example 1 was conducted, except
that ((4S,5S)-5-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]decane-2-
y)methanol(Preparation example 161) Was used instead of ((4R,5R)-5-(2-
chlorop‘henyl)-z,2-dimethyl-1,3-dio'xo|an-4-yl)methanoI(Preparation example 6), to
obtain the title compound(1.1g, 50~80%).

'H NMR(400MHz, DMSO)'G- 1.33~1.72(m, 10H), 3.96-4.21(m, 2H), 4.42(q, J =
7.0 ,1H), 4.88(s, 2H), 5.17(d, 7= 7.0 ,1H), 7.45~7.58(m, 3H).

. Example 61 : ((4R, 5R)-5-(2,6-dichIorophenyl)-z-phenyl-1,3-dioxolan-44

yl)methyl sulfamate

s

0]
Ci

The substantially same method as described in Example 1 was conducted, except

‘that ((4R,5R)-5-(2,6-dfch|orophényl)-1,4-dioxaspiro[4,4]decane-2-

‘yl)methanol(Preparation example 163) was used instead of ((4R,5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-y|)methanoI(Preparation example 6), to
obtain the title compound(1.3g, 50~80%).

" 'H NMR(400MHz, DMSO) & 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dd, J = 7.0, J = 7.0,

1H), 5.17(d, 7= 7.0, 1H), 5.79(s, 1H), 7.36~7.38(m, 5H), 7.57~7.58(m, 3H).

Example 62 : ((4S,5 S)- 5-(2,6-dichlorophenyl)-2-phenyl-1,3-dioxolan-4-
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yDmethyl sulfamate

CI
b
CE\/\.OSOZNH
2!

' The substantially same method as described in Example 1 was convd‘ucted', except

that o ' ((4S,5S)-5-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,4]decane-2-

yI)methanol(Pkeparation example 165) was used instead of ((4R,5R)-5-(2-
’ chIorophenyI)-2,2-dimethyl-1,3—dioxolan-4-y|)methanoI(Preparation example 6), to
~ obtain the title compound(1.0g, 50~80%). _

'H NMR(400MHz, DMSO) & 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dd, J = 7.0, J = 7.0,

1H), 5.17(d, 7 = 7.0, 1H), 5.79(s, 1H), 7.36~7.38(m, 5H), 7.57~7.58(m, 3H).

Example 63 : ((4R, 5R)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

NH, OA/

0 |
OSO;NH;

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolane-4-
yl)methanol(Preparation example 47) was used instead of ((4R,5R)-5-(2-

~ chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
~obtain the title compound(5.3g, 50~80%).
'H NMR(400MHz, DMSO) & 1.27(s, 6H), 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dt, J =
7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 6.27(s, 2H), 6.73~7.13(m, 4H).

Example 64 : ((4S, 5S5)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolan-4-

ylDmethyl sulfamate
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NH, QA/

> 0
OSO,NH,

The substantiaHy same method as described in Example 1 was conducted, -except

that | ((4S,5S)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolane-4-

yl)methahol(Preparation example 51) was used instead of ((4R,5R)-5-(2-

chlorophényl)-z,2-dimethyl-1,3-dioxolan-4-yl)methanoI(Preparation example 6), to
obtain the title compound(8.2g, 50~80%).

'H NMR(400MHz, DMSO0) & 1.27(s, 6H), 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dt, J =
7.02, J= 3.27, 1H), 5.17(d, J = 7.0, 1H), 6.27(s, 2H), 6.73~7.13(m, 4H).

Example 65 : ((4R, 5R)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolan-4-

" yl)methyl sulfamate Sodium salt

e o

0
@J\’/\OSOZNH"LNa

To stirred solution of ((4R,SR)—S-(Z-aminophenyl)-Z,2-dimethyl-1,3-dioxolan-4-
yl)methyl sulfamate(Example 63, 5.5g) in distilled water(55ml) was added 1N

NaOH(23ml) then heated. After 30min, the resulting mixture cooled to room

. temperature and concentrated under reduced pressure. The crude product in

EA(ethyl acetaté, 16.5ml) was slowly added to Ether(200ml) at low temperature. The

' precipitate was filtered off, washed with Hexane, and dried under vacuum to obtain

the title compound(4.7g, 65~85%)
'H NMR(400MHz, DMSO) & 1.42(s, 3H), 1.46(s, 3H), 3.79~3.81(m, 2H),
3.99~4.00(m, 1H), 4.94(d, /=8.4, 1H), 6.59~7.16(m, 4H).

Example 66 : ((4S, 5S)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolan-4-
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yl)methyl sulfamate Sodium salt

e o
2075

> 0s0,NH Na

The substantially same hethod as described in Example 65 was conducted, except
that | ((4R,5R)-5-(2-a_rriin0phenyl)-2,2-difnethyl-1,3-dioxolan-4-yl)methyl
sulfamate(Example 64)was used instead of ((4R,5R)-5-(2-aminophenyl)-2,2-
dimethyl-1,3-dioxolan-4-yl)methyl sulfamate(Example 63), td obtain the title
compound(4.23g, 65~85%).

'H NMR(400MHz, DMSO) & 1.42(s, 3H), 1.46(s, 3H), 3.79~3.81(m, 2H),
+3.99~4.00(m, 1H), 4.94(d, /=8.4, 1H), 6.59~7.16(m, 4H). '

Example 67 :'((4R, 5R)-5-(2-aminophenyl)-2-methyl-1,3-dioxolan-4-
yl)methyl sulfamate |

NH, o/o(

OSO,NH,

The substantially same method as described in Exampie 1 was conducted, except

that - ' ((4R,5R)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolane-4-

‘yI)methanoI(Preparation example 206)was used instead of ((4R,5R)-5-(2-

chiorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

- obtain the title compound(1.2g, 50~80%).'

'H NMR (400 MHz, DMSO): & 1.40(d, J = 6.8, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(q, J = 7.0, 1H), 5.07(q, J = 7.0, 1H), 5.17(d, J = 7.0, 1H), 6.27(s, 2H),
6.73~7.13(m, 4H)..
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Example 68 : ((4S, 5S)-5-(2-aminophenyl)-2-methyl-1,3-dioxolan-4-
yl)methyl sulfamate

NHz 9/0(

> S0SO,NH,

The substantially same rhet'hod as described in Example 1 was conducted, except
that - ((4S,5S)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolane-4-
yl)methanol(Preparation example 207)was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.7g, 50~80%).

'H NMR (400 MHz, DMSO): & 1.40(d, 7 = 6.8, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

' 4.42(q, J = 7.0, 1H), 5.07(q, J = 7.0, 1H), 5.17(d, J = 7.0, 1H), 6.27(s, 2H),

6.73~7.13(m, 4H).

Examp_le 69 : ((4R, 5R)-5-(2-aminophenyl)-2,2-diethyl-1,-3-dioxolan-4-
yl)methyl sulfamate

‘NH; 'Oj/

o
OSO,;NH,

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-aminophenyl)-2,2-diethyl-1,3-dioxolane-4-
yI)methanoI(Prepafation examplé 208)was wused instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.1g, 50~80%).

'H NMR(400MHz, CDCl;) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J= 7.02, = 3.27, 1H), 5.17(d, J = 7.0, 1H), 6.27(s, 2H),
6.71~7.14(m, 4H).
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Example 70 : ((4S, ‘55)-5-(2-aminophenyl)-2,2-diethyl-1,3-di0xolan-4-
yl)methyl sulfamate

> OS0,NH;

The substantially same method as described in Example 1 was conducted, except
that ((4S,55)-5-(2-aminophenyl)-2,2-diethyl-1,3-dioxolane-4-yl)methanol(Preparation
example 209)was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.1g,

© 50~80%).

'H NMR(400MHz, CDCl;) & 0.90(t, 7 = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J= 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 6.27(s, 2H),

- 6.71~7.14(m, 4H).

Example 71 : ((2R, 3R)-3-(2-aminophenyl)-1,4-dioxaspiro[4,4]nonan-2-

yl)methyl sulfamate

NH; o; l

o)
0SO,NH,

The substantially same method as described in Example 1 was conducted, except
that | ((4R,5R)-5-(2-aminophenyl)-1,4-dioxaspiro[4,4]nonane-2-
yl)methanol(Preparation example 210)was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.2g, 50~80%).

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J=7.02, J= 3.27, 1H), 5.17(d, 7= 7.0, 1H), 6.27(s, 2H),
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6.70~7.11(m, 4H).

Example 72 : ((25, 3S)-3-(2-aminophenyl)-1,4-dioxaspiro[4,4]Jnonan-2-

yl)methyl sulfamate

NHz 71

=

>~ SOSO,NH,

The substantially same method as described in Example 1 was conducted, except

 that - | ((4S,5S)-5-(2-aminopheny!)-1,4-dioxaspiro[4,4]nonane-2-

yl)methanol(Pfeparation example 211)was used instead of ((4R,5R)-5-(2-

- chlorophenyl)-z,2-dimethyl-1,3-dioxolan-4—yl)methanol(Pfeparation example 6), to

obtain the title compound(1.0g, 50~80%).

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J= 3.27, 1H), 5.17(d, J= 7.0, 1H), 6.27(s, 2H),
6.70~7.11(m, 4H).

Example 73 : ((2R, 3R)-3-(2-aminophenyl)-1,4-dioxaspiro[4,5]decan-2- ’

yl)methyl sulfamate

NH, o/< |

0
OSO,NH,

The substantialiy same method‘as described in Example 1 was conducted, except
that : ((4R,5R)—5—(2-aminophenyl)-1,4-dioxaspir6[4,5]dacane-2-
yl)methanol(Pfeparation example 212)was used instead of ((4R,5R)-5-(2-
chlorophenyl)-2,2-dimethy|-1,3-dioxolan-4-y|)methanol(Preparation example 6), to
obtain the title compound(0.6g, 50~80%).

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
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4.43(dt, 7= 7.02, J= 3.27, 1H), 5.17(d, 7 = 7.0, 1H), 6.25(s, 2H), 6.71~7.12(m, 4H).

Example 74 : ((2S, 35)-3_4(2_-aminophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl sulfamate

NH; O

: 0
> S0SO,NH,

The substantially same method as described in Example 1 was conducted, except

that ((4S,55)-5-(2-aminophenyl)-1,4-dioxaspiro[ 4, 5]dacane-2-

‘ yl)met‘hanoI(Preparation‘ example - 213)was used instead of ((4R,5R)-5-(2-
- chlorophenyl)-z,2-dimethyl-1,3-dioxol'an-4-yl)methanol(Preparation example 6), to
‘obtain the title compound(0.6g, 50~80%).

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.43(dt, J=7.02, J= 3.27, 1H), 5.17(d, J = 7.0, 1H), 6.25(s, 2H), 6.71~7.12(m, 4H).

Exémple 75 : ((4R, 5R)-5-(2-aminophenyl)-2-phenyl-1,3-dioxolan-4-

yl)methyl sulfamate

NH, 01

o

OSO,NH;
The substantially sanﬁe method as described in Example 1 was conducted, excépt
that ((4R, 5R)-5-(2-aminophenyl)-2-phenyl-1,3-dioxalane-4-yl)methanol(Preparation
exarhple 214)was used instead of ((4R,5R)—5—(2-chIorophenyl)-2,2-dimethyl-1,3;
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.7g,
50~80%).

'H NMR(400MHz, DMSO0) & 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dt, /= 7.02, J= 3.27,
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" 1H), 5.17(d, = 7.0, 1H), 5.79(s, 1H), 6.27(s, 2H), 6.73~6.74(m, 2H), 7.11~7.13(m,

2H), 7.36~7.38(m, 5H).

Example 76 : ((4S, 5S)- 5-(2-aminophenyl)-z-phenyl-1,3-dioxolan-4-

yl)méthyl sulfamate

NH; O 0

> 0SO,NH,

~ The substantially same method as described in Example 1 was conducted, except

| that ((4S, 5S)-5-(2-aminophenyl)-2-phenyl-1,3-dioxalane-4-yl)methanol(Preparation

example - 215)w_as- used instead of ((.4R,5R)—5-(2-ch|oropheny|)—2,2-d_imethy|-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.7g,
50~80%). | | |

'H NMR(400MHz, DMS0) & 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dt, 7= 7.02, J = 3.27,
1H), 5.17(d, J = 7.0, 1H), 5.79(s, 1H), 6.27(s, 2H), 6.73~6.74(m, 2H), 7.11~7.13(m,
2H), 7.36~7.38(m, 5H).

Exa'mplé 77 : ((4R, 5R)-5-(2-nitrophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate
NO, OA/

0 o
©/'\V\OSOZNH2

The substantially same method as described in Example 1 was conducted, except
that ((4R,5R)-5-(2-nitrophehyl)-2,2-dimethyl-1,3—dioxolan-4-yl)methano|(Preparation
example 46) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.3g,
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50~80%).
I NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 327, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

 7.77~7.90(m, 2H).

Example 78 : ((4S, 55)-5-(2-riitrophenyl)-z,z-dimethyl-1,3-dioxolan-4-

-yl)methyl suifamate

NO 'OA/
2% 0o

> SOSO,NH,

The substantially same method as described in Example 1 was conducted, except

 that ((4S, 5S)-5-(2-nitrophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation
- example 50')_ was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(3.2g,
50~80%).

'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

4.42(dt, J = 7.02, J = 3.27, WH), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).

'_ Example 79 : ((4R, 5R)-5-(2-nitrophe'ny|)-2-methyl-1,3-dioxolan-4-

-yl)methyl sulfamate

NO, o/o( _

OSO,NH,

The substantially same method as described in Example 1 was conducted, except

that ((4R,5R)-5-(2-nitropheny!)-2-methyl-1,3-dioxolan-4-yl)methanol(Preparation
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exampie. 167) was used instead of ((4R,5R)-5—(2—chldrophenyl)—2,2-dimethyl-1,3-

dioxolan-4-y|)methanol(Preparation example 6), to obtain the title compound(1.2g,

© 50~80%)
" 1H NMR (400 MHz, DMSO): & 1.40(d, J = 6.8, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

4.42(q, J = 7.0, 1H), 5.07(q, J = 7.0, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 80 : ((4S, A5$)-5-(2-nitrophenyl)-2-methyl-1,3-dioxolan-4—

y)methyl sulfamate

NOO/(
2 o

> 0SO,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-(2-nitrophenyl)-2-methyl-1,3-dioxolan-4-yl)methanol(Preparation
example 169) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), tb obtain the title compound(1.1g,

'50~80%)
" 'H NMR (400 MHz, DMSO): 3 1.40(d, J = 6.8, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

4.42(q, J = 7.0, 1H), 5.07(q, J = 7.0, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H). |

Example 81 : ((4R,5R)-5-(2-nitrophenyl)-2,2-diethyi-1,3-dioxolan-4-

yl)methyl sulfamate

NO, o/g/

0
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
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that ((4R, 5R)-5-(2-nitrophenyl)-2,2_-diethyl-1,3-dioxolan-4-y|)methanol(Préparation
example 171) was used ihstead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan—4-y|)methano‘|(,Pl;eparation exampl'e,6), to obtain the title compound(1.4g,
50~80%) |

'H NMR(400MHz, CDCl5) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 82 : ((4S,5S)-5-(2-nitrophenyl)-2,2-diethyl-1,3-dioxolan-4-

yl)methyl sulfamate

NO, Q’j/

< Q ’
~" SOSO,;NH,
The substantially same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-(2-nitrophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation
example 173) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

' dioxblan-4-y|)methanoI(Preparation example 6), to obtain the title compound(1.4g,

50~80%)

'H NMR(400MHz, CDCs) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 83 : ((2R, 3R)-3-(2-nitrophenyl)-1,4-dioxaspiro[4,4]nonane-2-

yi)methyl sulfamate
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NO, o/‘ |

o)
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4R, 5R)—5-(2-nitropheny|)—1,4-dioxapiro[4,4]nonane-2-y|)methanol(Preparétion
example 175) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-

“dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.6g,

' 50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 84 : ((2S, 3S)-3-(2-nitrophenyl)-1,4-dioxaspiro[4,4]Jnonan-2-
yl)methy! sulfamate

NO, o/‘ |

= 0

>” “OSO,NH,

" The substantially same method as described in Example 1 was conducted, except

that ((45; SS)-S-(Z-nitrophenyl)'-1,4-dioxapiro[4,4]nonane-Z;YI)methanol(Preparation
example 177) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3- |
dioxolan-4-yl)methanol(Preparation exanﬁple 6), to obtain the title compound(1.5g,
50~80%)

'H NMR(400MHz, DMSQ) & 1.46~1.56(m, 6H),} 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 85 : ((2R, 3R)-3-(2-nitrophenyl)-1,4-dioxaspiro[4,5]decan-2-
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yl)methyl sulfamate

NO, o: |

o)
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4R,v 5R)-5-(2-nitrophenyl)-1,4-dioxapiro[4,5]decane-2-yl)methanol(Preparation
example 179) was used instead of ((4R, 5R)-‘5-(2-ch|oropheny|)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.0g,

 50~80%)

" !4 NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),

442(dt, J = 7.02, 7 = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 86 : ((2S, 3S)-3-(2-nitrophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl suifamate

0

> S0SO,NH,

NO,

10

EI[O

The substantially samé method as described in Example 1 was conducted, except
that ((4S, 55)-5-(2-nitrophenyl)-1,4-dioxapiro[4,5]decane-2-yl)methano|(Preparatio‘n
example 181) was used instead of ((4R, 5R)-5-(2-ch|ofophenyl)-2,2-dimethyl-1,3-
di.oxolan-4-y|)methanoI(Preparation example 6), to obtain the title compound(0.8g,
50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).
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- Example 87 : ((4R, B5R)-5-(2-nitrophenyl)-2-phenyl-1,3-dioxolan-4-

yl)methyl sulfamate

NO, O]

o)
SFS0S0,NH,

" The substantially same method as described in Example 1 was conducted, except

that_ ((4R, 5R)-5—(2—nitfophenyl)-‘2-phenyl-1,3-dioxd|ane-_4-yl)methanoI(Preparation
example 183) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation‘ example 6), to obtain the title compbund(0.9g,
50~80%)

'H NMR(400MHz, DMSO) & 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dt, /= 7.02, J = 3.27,
1H), 5.17(d, J = 7.0, 1H), 5.79(s, 1H), 6.73~6.74(m, 2H), 7.11~7.13(m, 2H),

'7.36~7.38(m, SH).

Example 88 : ((4S, 5S)- 5-(2-nitrophenyl)-2-phenyl-1,3-dioxolan-4-

yl)methyl sulfamate

NO, 0]
297 4

> S0S0,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-(2-nitrophenyl)-2-phenyl-1,3-dioxolane-4-yl)methanol(Preparation
example 185) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.7g,
50~80%)

'H NMR(400MHz, DMSO0) & 2.0(s, 2H), 3.96~4.21(m, 2H), 4.42(dt, J= 7.02, J= 3.27,
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1H), 5.17(d, J = 7.0, 1H), 5.79(s, 1H), 6.73~6.74(m, 2H), 7.11~7.13(m, 2H),
7.36~7.38(m, 5H).

' Example 89 : ((4R, ’5R)-5-(2-hitrophenyl)-z-oxo-1,3-dioxolan-4-y|)methy|

-sulfamate

o)
NO, o/g ’

OSO,NH,

To a stirred. solution of ((4R, 5R)-5-(2-nitrophenyl)—2,2-dihethyl-1,3-dioxolan-4-
yl)methyl sulfamate(Example 77, 5.2g, 16mmol) in EtOAc (50mL) was added 3N HCI
(24.6mL, 80.0mmol) at room temperature. The mixture was stirred for 5h., The
resulting mixture was diluted with EtOAc, washed with sat. NaHCO3, dried over
MgSO,, filtered, and concentrated under reduced pressure. The crude product stirred

in THF (35mL) was added CDI (2.91g, 17.9mmol) at room temperature. The mixture

- was stirred for 1h. The resulting mixture was diluted with EtOAc, washed with water,

dried over MgSQ,, filtered, and concentrated under reduced pressure. The crude
product was purified by SiO, gel column chromatography to produce the title
compound(2.6g, 60~80%)

'H NMR(400MHz, CDCl3) & 2.0(s, 2H), 4.08~4.33(m, 2H), 4.72(dt, J = 7.02, J = 3.27,
1H), 5.47(d, J = 7.0, 1H), 7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 90 : ((4S, 5S)-5-(2-nitrophenyl)-2-oxo-1,3-dioxolan-4-yl)methyl

sulfamate

. o)
NO, c?)/g

>~ ~0S0,NH,

The substantially same method as described in Example 89 was conducted, except
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that ((4s, 55)-5-(2-nitropheny!)-2,2-dimethyl-1,3-dioxolan-4-yl)methyi

sulfamate(Example 78) was used instead of ((4R, 5R)-5-(2-nitrophenyl)-2,2- A

| dimethyl-1,3-dioxolan-4-yl)methyl sulfamate(Example 77), to obtain the title

compound(0.9g, 50~80%)
'H NMR(400MHz, CDCl3) & 2.0(s, 2H), 4.08~4.33(m, 2H), 4.72(dt, J= 7.02, J = 3.27,
1H), 5.47(d, J= 7.0, 1H), 7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

~ Example 91 : ((4R, 5R)-5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

CH, OA/

o)
OSO,NH,

The substantially same method as described in Example 1 was conducted, except

that ((4R, 5R)-5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methanol(Preparation example 56) was used instead of ((4R, 5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.8g, 50~80%).

H NMR(400MH2, CDCl3) 61.38(s, 3H), 1.40(s, 3H), 2.24(s, 3H), 4.29(d, /=3.3, 2H),
4.74(dt, J=7.0, =3.3, 1H), 5.06 (d, /=7.0, 1H), 5.52(s, 2H), 7.13~7.29(m, 4H)

Example 92 : ((4S, 5S)-5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

CH OA/ .
3% 0

-

>~ 0S0,NH,

The substantially same method as described in Example 1 was conducted, except
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that ((4s, o v’ 55)-5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-

yh)methanol(Preparation example 59) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.8g, 50~80%) '
H NMvR(400MHz, CDCl3) 81.38(s, 3H), 1.40(s, 3H), 2.24(s, 3H), 4.29(d, J=3.3, 2H),

v‘ 4.74(dt, 5=7.0, /=3.3, 1H), 5.06 (d, /7.0, 1H), 5.52(s, 2H), 7.13~7.29(m, 4H)

Example 93 : ((4R, '5R)-5-(2-methylphenyl)-2-methyl-1,3-dioxolan-4-
yl)methyl sulfamate

CHs o/o/

OSO,NH,

The sUbstantiaily same method as described in Example 1 was conducted, except

that ((4R, 5R)-5-(24methylphényl)-z-methyl-1,3-dioxo|an-4-yl)methanol(Preparation

example 187) was used instead of ((4R, 5R)-5-(2- chlorophenyl) -2,2-dimethyl-1,3-

dioxolan- 4-y|)methanol(Preparann example 6), to obtain the title compound(1.4g,

50~80%)

" 14 NMR(400MHz, CDCl3) 51.40(d, J=6.4, 3H), 2.24(s, 3H), 4.27(dt, J=7.0, /=3.3,

1H), 4.70(d, /3.3, 2H), 5.13(d, J=7.0, 1H), 5.40(q, J=6.4, 1H), 5.52(s, 2H),
7.13~7.29(m, 4H) -

Example 94 : ((4S, 5S)-5-(2-methylphenyl)-2-methyl-1,3-dioxolan-4-

yl)methyl sulfamate

CHj 9/9(

OSO,NH,

The substantially same method as described in Example 1 was conducted, except
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that ((4S, 5S)-5-(2-methylphenyl)-2-methyl-1,3-dioxolan-4-yl)methanol(Preparation
example 189) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.2g,

50~80%)

'H NMR(400MHz, CDCl3) 81.40(d, /=6.4, 3H), 2.24(s, 3H), 4.27(dt, /7.0, =3.3,

1H), 4.70(d, J=3.3, 2H), 5.13(d, J=7.0, 1H), 5.40(q, J=6.4, 1H), 5.52(s, 2H),
7.13~7.29(m, 4H)

Example 95 : ((4R, 5R)-5-(2-methylphenyl)-2,2-diethyl-1,3-dioxolan-4-

yDmethyl sulfamate

CHj o/p

O .
’ OSOzNHz

Thé substantially same method as described in Example 1 was conducted, except
that : ‘((4R, 5R)-5-(2-methylphenyl)-2,2-diethyl-1,3-dioxolan-4-
yl)methanol(Preparation example 191) was used instead of ((4R, 5R)-5-(2-
chlofophenyl)-z,2-dimethy|-1,3-dioxolan-4-yl)methanoI(P.reparation example 6), to
obtain the title compound(1.3g, 50~80%)

'H NMR(400MHz, CDCls) 81.05( t, ~6.8, 3H), 1.15(t, /=6.8, 3H)., 1.77~1.85(m, 4H),
2.24(s, 3H), 4.35(d, J=3.3, 2H), 4.75(dt, /=7.0, J=3.3, 1H), 5.10(d, J=7.0, 1H),
5.52(s, 2H), 7.18~7.30(m, 4H)

Example 96 : ((4S, 5S)-5-(2-methylphenyl)-2,2-diethyi-1,3-dioxolan-4-

y)methyl sulfamate
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CHy o/p

Y .
*~ "OSOyNH;

The substantially same method as described in Example 1 was conducted, except
that ((4S, 55)-5-(2-methylphenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation
example 193) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

~ dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.4g,

50~80%)

H FNMvR(400MHz, CDCl3) 81.05( t, /=6.8, 3H), 1.15(t, /=6.8, 3H), 1.77~1.85(m, 4H),
2.24(s, 3H), 4.35(d, J=3.3, 2H), 4.75(dt, J=7.0, J=3.3, 1H), 5.10(d, J=7.0, 1H),
5.52(s, 2H), 7.18~7.30(m, 4H)

. Example 97 : ((2R, 3R)-3-(2-methylphenyl)-1,4-dioxaspiro[4,4]nonane-2-

yl)meth"yl sulfamate

CHs oj |

0
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that ((4R, 5R)-5-(2-methylphenyl)-1,4-dioxaspiro[4,4]nonane-2-
yl)methanol(Preparation example 195) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyi-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

. obtain the title compound(1.1g, 50~80%)

'H NMR(400MHz, CDCl;) 51.60~1.70(m, 4H), 1.74~1.99(m, 4H), 2.24(s, 3H), 4.75(d,
J=3.267, 2H), 4.36(dt, ~7.1, #3.3, 1H), 5.13(d, %7.0, 1H), 5.52(s, 2H),
7.13~7.30(m, 4H)

Example 98 : ((2S, 3S)-3-(2-methylphenyl)-1,4-dioxaspiro[4,4]nonane-2-
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yhDmethyl sulfamate

c I
H3OO

*~ “0SO,NH,

The subStantiaIly same method as described in Example 1 was conducted, except

that ((4S, 55)-5-(2-methylphenyl)-1,4-dioxaspiro[4,4]nonane-2-

~ ymethanol(Preparation example 197) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyi-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(1.4g, 50~80%) _

'H NMR(400MHz, CDCl;) 81.60~1.70(m, 4H), 1.74~1.99(m, 4H), 2.24(s, 3H), 4.75(d,
J=3.267, 2H), 4.36(dt, J<7.1, =3.3, 1H), 5.13(d, &7.0, 1H), 5.52(s, 2H),
7.13~7.30(m, 4H)

Example 99 : ((2R, 3R)-3-(2-methylphenyl)-1,4-dioxaspiro[4,5]decan-2-_

yl)methyl sulfamate

CHs o/< l

o)
OSO,NH,

~ The subStantially same method as described in Example 1 was conducted, except

that ((4R, 5R)-5-(2-methylphenyl)-1,4-dioxaspiro[4,5]decane-2-
yl)methanol(Preparation example 199) was used instead of ((4R, 5R)-5-(2-
chIorophenyl)-2,2-dimethYl-1,3-dioxolan-4—yl)methanoI(Preparation eXample 6), to
obtain the title compound(1.0g, 50~80%)

'H NMR(400MHz, CDCl;) 1.40~1.49(m, 2H), 1.53~1.60(m, 4H), 1.61~2.09(m, 4H),
2.24(s, 3H), 4.23(d, /3.3, 2H), 4.75(dt, =7.0, /=3.3, 1H), 5.10(d, J=7.0, 1H),
5.62(s, 2H), 7.13~7.30(m, 4H)
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Example 100 : ((2S, 3S)-3-(2-methy|phenyl)-1,4-dioxaspiro[4,5]decan-2-}

.yDDmethyl sulfamate

CH o: l
T 0 .
> N0S0,NH;

Thé substantially same 'method as described in Example 1 was conducted, except

that (4s, 5S)-5-(2-methylphenyl)-1,4-dioxaspiro[4,5]decane-2-

y)methanol(Preparation example 201) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

~ obtain the title compound(1.3g, 50~80%)
- H NMR(400MHz, CDCl3) 81.40~1.49(m, 2H), 1.53~1.60(m, 4H), 1.61~2.09(m, 4H),
' 2.24(s, 3H), 4.23(d, /=3.3, 2H), 4.75(dt, =7.0, 3.3, 1H), 5.1‘0(d,_J=7.0, 1H),

5.62(s, 2H), 7.13~7.30(m, 4H)

 Example 101 : ((4R, 5R)-5-(2-methylphenyl)-2-phenyl-1,3-dioxolan-4-

yl)methyl sulfamate

0
OSO,NH,

The substahtially same»method as described in Example 1 was conducted, except
that ((4R, 5R)-5-(2-methylphenyl)-2-phenyl-1,3-dioxolane-4-yl)methanol(Preparation
example v203) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.1g,
50~80%) | v
'H NMR(400MHz, CDCl3) 52.24(s, 3H), 4.35(d, J—-—3.3, 2H), 4.64(d, *=5.7, 1H),
4.75(dt, J=5.7, 3.3, 1H), 5.59(m, 1H), 5.78(s, 2H), 7.13~7.29(m, 4H), 7.33(ddt,
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J=7.7, }=7.5, }=1.5, 1H), 7.40~7.75(m, 4H)

E Example 102 : ((4S, 5S)- 5-(2-methylphenyl)-2-phenyl-1,3-dioxolan-4-

yl)methyl sulfamate

CHz O 0

te OSOZNHz

The substanti'ally same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-(2-methylphenyl)-2-phenyl-1,3-dioxolane-4-yl)methanol(Preparation
example 205) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

- dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.6g,

50~80%)

'H NMR(400MHz, CDCl;) 52.24(s, 3H), 4.35(d, =33, 2H), 4.64(d, 5.7, 1H),
4.75(dt, =5.7, J=3.3, 1H), 5.59(m, 1H), 5.78(s, 2H), 7.13~7.29(m, 4H), 7.33(ddt,
J=7.7, J=7.5, J=1.5, 1H), 7.40~7.75(m, 4H)

Example 103 : ((4R, 5R)-5-(2-methylaminophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methyl methylsulfamate

) ~
NH OA/
: 'Y o

OSO,NHCH3

To a stirred s_o|ution of ((4R, 5R)-5-(2-aminopheny|)—2,2-dimethyl-1;3-dioxolan-4-
yl)methyl sulfamate(Example 63, 0.68g, 2.25mmol) and benzotriazole (0.27g,
2.25mmol) in EtOH (10mL) was slowly édded formaldehyde (10wt% in H,0, 0.62mL,
2.25mmol) and NaBH, (0.085g, 2.25mmol) at 0°C. The resulting mixture was diluted

with EtOAc, washed with water, dried over MgSQ,, filtered, and concentrated under

reduced pressure. Thé crude product was purified by SiO, gel column
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chromatography to obtain the title compound(0.3g, 30~50%)

- ' NMR(400MHz, CDCl3) 51.40(s, 6H), 2.62(s, 3H), 2.96(s, 3H), 4.25(dt, }=7.0,

J=3.3, 1H), 4.75(d, J=3.3, 2H), 4.84(d, J=7.0, 1H), 6.99~7.20(m, 4H)

Example 104 : ((4S, 5S)-5-(2-methylaminophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methyl methylsulfamate

“NH OA/

! _
“" OSO,NHCH;

.- The substantially same method as described in Example 103 was conducted, except

- that 4as, . 55)-5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl

sulfamate(Example 64) was used instead of ((4R, 5R)-5-(2-aminophenyl)-2,2-
dimethyl-‘i,3-dioxo|va_n-4—y|)methyl sulfarhate(ExampIe 63), to obtain the title |
compound(0.5g, 50~80%)

'H NMR(400MHz, CDCl3) 51.40(s, 6H), 2.62(s, 3H), 2.96(s, 3H), 4.25(dt, *=7.0,
J=3.3, 1H), 4.75(d, /=3.3, 2H), 4.84(d, J=7.0, 1H), 6.99~7.20(m, 4H)

Example 105 : ((4R, 5R)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)methyl

. sulfamate

ot

(o]
@J\IAOS%NHZ

The substantially same method as described in Example 1 was conducted, except
that - ((4R, 5R)-5—phenyl-2,2-dimethyl-1,3-dioxo|an‘-4-yl)methanoI(Preparation
example 219) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(3.5g,

50~80%)
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'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

442dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).

Example 106 : ((4S, 5S)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)methyl

sulfamate

e

- 0

=

.©/\:/\OSOZNH2

The substantially same method as described in Example 1 was conducted, except

that ((4S, 5S)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation

example 222) was used instead of ((4R, 5R)-5-(2-chlorophenyi)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanoI(Preparation example 6), to obtain the title cdmpound(4.7g,
50~80%) |

IH NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

. Example 107 : ((4R, 5R)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)methyl~

sulfamate

A

0
| ©/'\V\0302NH2

The substantially same method as described in Example 1 was conducted, éxcept
that ((4R, 5R)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation example
224) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

- yl)methanol(Preparation example 6), to obtain the title compound(0.8g, 50~80%)
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" 14 NMR(400MHz, CDCl5) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H). |

Example 108 : ((4S, 5S)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)methyl

sulfamate

j/ |

o

10

| WOS%N He

The substantially same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation example
226) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

- yl)methanol(Preparation example 6), to obtain the title compound(4.3g, 50~80%)

'H NMR(400MHz, CDCl;) 3 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

. Example 109 : ((2R 3R)-3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl!

sulfamate

A

0
©/‘\V\OS°2NH2

The substantially same method as described in Example 1 was conducted, except
that ((4R, 5R)-5-pheny|-1,4-dioxapiro[4,4]nonane-2-y|)methanol(Preparation
example 228) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.4g,

- 50~80%)



10

15

20

WO 2013/187727 PCT/KR2013/005279

201

"' NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 110 : ((2S, 3S)-3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl
sulfamate

=0

-~

WosozNHz

The substantially same method as described in Example 1 was conducted, except

~ that ((4s, '5S)-5-phenyl-1,4-dioxapiro[4,4]nonane-2-yl)methanol(Preparation

example 230) was used instead of ((4R, SR)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), >to obtain the title compound(0.2g,
50~80%) |

1H NMR(400MH2, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 111 : ((2R, 3R)-3-phenyi-1,4-dioxaspiro[4,5]decan-2-yl)methyl

- sulfamate

o/< l
o
Ej/'\’/\osozw2

The substantially same method as described in Example 1 was conductéd, except
that ((4R, 5R)-5-phenyl-1,4-dioxapiro[4,5]decane-2-yl)methanol(Preparation
example 232) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.6g,
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50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
442(dt, J = 7.02, J = 327, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H). '

Example 112 : ((2S, 3S)-3-phenyi-1,4-dioxaspiro[4,5]decan-2-yl)methyl

sulfam_ate

nQ
"0

> S0SO,NH,

q

The substantially same method as described in Example 1 was conducted, except

that ((4s, SS)-S-phenyI-1,4-dioxapiro[4,5]decané-2-yl)methanol(Preparatioh example

234) was used instead of ((4R, 5R)-5-(2-chiorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yI)methahoI(Preparation example 6), to obtain the title compound(0.3g, 50~80%)
'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),

4.42(dt, J =702, J = 327 1H), 517(d, 7 = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).

| Example 113 : 2-((4S, 5S)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl

suifamate
W(o

0
(j/\‘)\ﬁosoznn2

The substantially same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethanol(Preparation example
241) was used instead of ((4R, 5R)-5-(2-chlorophenyt)-2,2-dimethyl-1,3-dioxolan-4-

yl)methanol(Preparation example 6), to obtain the title compound(4.2§, 50~80%)
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* 'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 114 : 2-((4R, 5R)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl
sulfamate
W(o

Q =

=

@A/\/\OSOZNHz

The substantially same method as described in Example 1 was conducted, except
that ((4R,v 5R)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethanol(Preparation example
244) was used instead‘of ((4R, 5R)-S—(Z;chlorophenyl)-2,2-dimethyl-.1,3-dioxolan-4-
'yl)methanol(Preparation example 6), to obtain the title compound(4.2g, 50~80%) _
'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, 7 = 7.0, 1H), 7.62~7.64(m, 2H),
7.77+7.90(m, 2H).

Example 115 : 2-((4R, 5S)-5-benzyl-2,2-diethyi-1,3-dioxolan-4-yl)ethyl

- sulfamate

Q ?-
©/\‘)\/\OS°2NH2

The substantially same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation example
247) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methanol(Preparation example 6), to obtain the title compound(0.3g, 50~80%)

'H NMR(400MHz, CDCl) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
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3.96~4.21(m, 2H), 4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, 7 = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H). | |

Example 116 : 2-((4R, 5R)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl

sulfamate

O =

=

©/W0302NH2-

The substantially same method as described in Example 1 was conducted, except

"that ((4R, 5R)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation example
250) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methanol(Preparation example 6); to obtain the title compound(0.5g, 50~80%)
'H NMR(400MHz, CDCl3) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

'7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 117 : 2-('(25, 3S)-5-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl

sulfamate

9
©/W0302NH2

The substantially same method as described in Example 1 was conducted, except
that ((2S, 3S)-3-benzyl-1,4-dioxaspiro[4,4]nonane-2-yl)ethanol(Preparation example
252) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methanol(Preparation example 6), to obtain the title compound(0.5g, 50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1,65~1.90(m, 2H), 2.0(s, 2H),
3.96~’4.21(m, 2H)., 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
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7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 118 : 2-((2R, 3R)-3-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl

sulfamate

A

O

%

OSO,NH,

The substantially same method as described in Example 1 was conducted, except

that ((2R, 3R)—5-behzyl-1_,4-dioxaspiro[4,4]nonane-2-yl)ethanol(Preparation example

254) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

'yl)methanol(Preparation example 6), to obtain the title compound(0.6g, 50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

- Example 119: 2-((2S, 3S)-3-benzyl-1,4-dioxaspirof4,5]decane-2-yl)ethyl

suifamate
- R
©/\‘)\/\°S°2NH2

The substantially same method as described in Example 1 was conducted, éxcept

that ((2S, 3S)-3-benzyl-1,4-dioxaspiro[4,5]decane-2-yl)ethanol(Preparation example

1256) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methanol(Preparation example 6), to obtain the title compound(0.5g, 50~80%)
' NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
442(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).
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Example 120 : 2-((2R, 3R)-3-benzyl-1,4-dioxaspiro[4,5]de¢an-2-yl)ethyl

sulfamate

<

Q =

©/W\0302NH2

The substantially ‘séme method as described in Example 1 was conducted, except
that ((2R, 3'R)-3-benzyl-1,4-dioxa$’piro[4,5]de¢ahe—2-yl)ethanol(Preparatioh example
258) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-dioxolan-4- |
yI)methanol(Preparation‘ example 6), to obtain the title compound(1.2g, 50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
442(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).

Example 121 : 2-((4S, 5S)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate
\/O

Ej/ﬂ)\/osozmi2

- The substantially same method as described in Example 1 was conducted, except

that ((4s, 5S)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation

example 262) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

~ dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.5g,

50~80%)
'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
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7.77~7.90(m, 2H).

Example 122 : 2-((4R, 5R)-5-benzyl-2,2-dimethyl-1,3-dioxolan-4-

yl)methyl sulfamate

7o

@/@/‘\/osozwﬂz

The substantially same method as described in Example 1 was conducted, except

that ((4R, 5R)-5-benzy|-2,2—dimethyl-1,3-dioxo|an-4-y|)méthanoI(Preparation

‘example 271) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(2.0g,
50~80%) |

'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H), -

7.77~7.90(m, 2H).

Example 123 : 2-((4S, 55)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)methyl

sulfamate

\20
@/ﬁ)\/osozr\mz

The substantié"y same method as described in Example 1 was conducted, except
that ((4S, 5S)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation example
264) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yI)methanoI(Pféparation example 6), to obtain the title compound(0.3g, 50~80%)

H NMR(400MHz, CDCl3) & 0.90(t, 7 = 8.0, 6H), 1.59(q, 7 = 8.0, 4H), 2.0(s, 2H),

| 3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
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7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 124 : 2-((4R, 5R)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)methyl

“sulfamate

02

‘ @/\_/\/OSOZNHZ

The substantially same method as described in Example 1 was conducted, except

| fhat ((4R, 5R)-5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)methanol(Preparation example |

273) was used instead of ((4R,5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yI)met'hanol(Preparation example 6), to obtain the title compound(0.5g, 50~80%)

'H NMR(400MHz, CDCls) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H)., 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 125 : 2-((2S, 3S)-3-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl

sulfamate
; (0]
v ©/\o\)\/OSOZNH2

The substantially same method as described in Example 1 was conducted, except

that ((2S, 3S)-3-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)methanol(Preparation example

. 266) was used instead of ((4R, 5R)-5-(2-chlorophenyi)-2,2-dimethyl-1,3-dioxolan-4-

y)methanol(Preparation example 6), to obtain the title compound(0.6g, 50~80%)

'H NMR(400MHz, DMSO) § 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1iH),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).
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Example 126 : 2-((2R, 3R)-3-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl

sulfamate

&

Q =

: ©/\?/\/0302NH2

The substantially same method as described in Example 1 was conducted, except

_th'af ((2R, 3R)-3—benzy|-1,4-dioxaspiro[4,4]nonan-2-yl)methanol(Preparation example
| 266) was used instead of ((4R, SR)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

ymethanol(Preparation example 6), to obtain the title compound(0.9g, 50~80%)

'H NMR(400MHZ, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d,‘J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H). |

Example 127: 2-((2S, 3S)-3-benzyi-1,4-dioxaspiro[4,5]decan-2-yl)methyl

‘sulfamate

»

©/\O\)\/0302NH2

The substantially same method as described in Example 1 was conducted, except
that ((2S, 3S)-3-benzyl-1,4-dioxaspiro[4,5]decan-2-yl)methanol(Preparation example
268) wés used‘instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)methano|(Pr'ebaration example 6), to obtain the title compound(0.7g, 50~80%) .
H NMR(400MHz, DvMSvO) 5 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt,v J = 702, J = 327, 1H), 517(d, 7 = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).
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Example 128 : 2-((2R, 3R)-3-benzyl-1,4-dioxaspiro[4,5]decan-2-yl)methyl

sulfamate

>

Q =

©/\’—_/\/OSOZN Ha

The substantially same method as described in Example 1 was conducted, except
that ((2R, 3R)-3-benzyl-1,4-dioxaspiro[4,5]decan-2-yl)methanol(Preparation example
268) was used instead of ((4R, 5R)—5-(2-ch|orophenYl)-2,2-dimethyl-1,3-dioxolan-4-

~ yl)methanol(Preparation example 6), to obtain the title compound(l.zg, 50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, 7 = 7.02, J,= 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

'7.77~7.90(m, 2H).

Example 129 : ((as, 55)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl ‘

sulfamate
o
©/'\1°/\/0302NH2

'The substantia"y same method as described in Example 1 was conducted, except

that 2-((4S, 55)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethanol(Preparation

example 285) was used instead of'((4R, 5R)-S-(2-chIorophenyl)-2,2-dirhethyl-1,3-

- dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(1.2g,

50~80%) |

'H NMR(400MHz, bMSO) 5 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
442dt, 7 = 7.02, 7 = 327, 1H), 5.17(d, J = 7., 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).
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Example 130 : ((4S, 5S)-5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl

sulfamate

o

. ©/\3\/0302NH2 |

The substantially same method as described in Example 1 was conducted, except
that 2-((4S, 'SS)-S-phenyl-Z,2-dimethYl-1,3—dioxolan-4—yl)ethanol(Preparation
example 289) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
didxolan-4-yl)méthanol(Preparation example 6), to obtain the title compound(0.3g,
50~80%) |

'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

442(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H). | |

Example 131 :b ((4R, 5R)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-ylmethyl

sulfamate
o/</
©)\'O/\/OSOZNH2

The substantially samé method as described in Example 1 was conducted, except
that 2-((4R, 5R)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation example
291) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yh)methanol(Preparation example 6), to obtain the title compound(0.7g, 50~80%)

H NMR(400MHz, CDCls) 5 0.90(t, J = 8.0, 6H), 1.59(q, J= 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).
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Example 132 : ((4S, 5S)-5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl

sulfamate

%

o

©/\~/\/0302NH2

~ The substantially same method as described in Example 1 was conducted, except

that 2-((45,_ 5S)-5-phenyi-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation example
297) was used instead ofv((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

- yD)methanol(Preparation example 6), to obtain the title compound(0.6g, 50~80%)

'H NMR(400MHz, CDCl3) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, 7 = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 133 : ((2R, 3R)-3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl

sulfamate

o: |
©/'\10/\/0302NH2

The substantially same method as described in Example 1 was conducted, except:

‘that - 2-((2R, 3R)-3-phenyi-1,4-dioxaspiro[4,4]nonan-2-yl)ethanol(Preparation
- example 293) was used instead of ((4R, 5R)-5-(2-chlorophenyi)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.5g,

50~80%)

~'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, 7 = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).
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Example 134 : ((2S, 3S)-3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl

sulfamate

30

(0]

jle]

The substantially same method as described in Example 1 was conducted, except
that = 2-((2S, 3S)-3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)methanol(Preparation
example 299) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.5g,
50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 135 : (2R, 3R)-3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)ethyl

sulfamate

o/< |
©/'\10/\/0302NH2

The substantially same method as described in Example 1 was conducted, except

that | 2-((2R, 3R)-3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)ethanol(Preparation

example 293) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.6g,
50~80%)

'"H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).
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Example 136 : ((2S, 3S)-3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)ethyl

~ sulfamate

The substantially same method as described in Example 1 was conducted, except
that 2-((4S, 5S)-3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)ethanol(Preparation example
301) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methanol(Preparation example 6), to obtain the title compound(0.7g, 50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),

4.42(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 137 : 2-((4S, 5S)-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-

4-yl)ethyl _sulfamate

o To

Q
OSO,NH;

The substantially same method as described in Example 1 was conducted, except
that - ‘2-((45, ' 55)-5-(2-chIorobenzyl)—2,2-dimethyl-1,3-dioxolan-4-
yl)ethanoAI(Preparation example 308) was used instead of ((4R, 5R)-5-(2-
chlorophenyl)-2,2-dimethyi-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(2.7g, 50~80%)

'H NMR(400MHz, DMSQ) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, ZH),

442(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).
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- Example 138 : 2-((4R, 5R)-5-(2-ch|orobenzy|)-2,2-dimethyl-1,3-dioxolan-

4-yl)ethyl sulfamate
o To

Q%
ﬁ:'/\/\/\osozrsm2

" The substantially same method as described in Example 1 was conducted, except

that 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-4-

yi)ethanol(Preparation example 311) was used instead of ((4R, 5R)-5-(2-

-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
~ obtain the title compound(2.4g, 50~80%)

'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

 7.77~7.90(m, 2H).

Example 139 : 2-((4S, 5S5)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-
yl)ethyl sulfamate

N

o)
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that 2-((4S, 5S)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation
example 314) was used instead of ((4R, 5R)-5-(2-chiorophenyl)-2,2-dimethyi-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.7g,
50~80%)

'H NMR(400MHz, CDCl3) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
»3.96~4-.21(m, 2H), 4.42(dt,'J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
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7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 140 : 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-

- yl)ethyl sulfamate

OSO,NH,

The substantially same method as described in Example 1 was conducted, except

that 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation
- example 317) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan44-yl)m.ethanol(Preparation example 6), to obtain the title compound(0.5g,
50~80%)

H NMR(4OOMHZ,- CDCl;) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.0'2, J = 3.27, 1H), 5.17(d, J= 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H). |

Example 141 : 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-

2-yl)ethyl sulfamate

o 5

O.
OSO,NH,
The substantially same method as described in Example 1 was conducted, except
that 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-2-
yhethanol(Preparation example 319) was used instead of ((4R, 5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.5g, 50~80%)
'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
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| 3.96~4.21(m, 2H), 442(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 142 : 2—((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-

2-yl)ethyl sulfamate

o Jo
©/\/\/\OS°2NH2

The substantially same method as described in Example 1 was conducted, except

. that 0 2((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-2-

yl)ethanol(Preparation example 321) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

obtain the title compound(0.6g, 50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 143: 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-

" ylethy! sulfamate

-2

Q
OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that ’ 2-((2S, 35)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-
yl)ethanol(Preparation example 323) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

* obtain the title compound(0.3g, 50~80%)
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" 'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),

442(dt, 7 = 702, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H). |

Example 144 : 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-

2-yl)ethyl sulfamate

0SO,NH,

The s_ubstantially same method as described in Example 1 was conducted, except

that 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-

-yl)ethandl(Preparation example 325) was used ' instead of ((4R, 5R)-5-(2-

chlorophényl)-2,2-dimethy|-1,3-dioxolan-4-yl)methanoI(Preparation example 6), to

obtain the title compound(0.6g, 50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
442(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 145 : 2-((4S, 5S5)-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-

4-yl)methyl sulfamate
cl \l(o

©/\O‘)\/0502NH2

The substantially same method as described in Example 1 was conducted, except
that 2-((4S, 55)-5-(2-chlorobenzyl)-2,2-dimethyi-1,3-dioxolan-4-
yl)methanol(Preparation example 329) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyi-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
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| obtain the title compound(0.4g, 50~80%)

'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 146 : 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-

: 4.-yl)methyl sulfamate

o Yo

-

Q—_ A _OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that 2-((4R, 5R)-5-(2-chlorobenzyl)-2,2-dimethyl-1,3-dioxolan-4-

yl)methanol(Preparation example 338) was used instead of ((4R, 5R)-5-(2-

chIorophenyl)—2,2-dimethyl-1,3-dioxo|an—4-y|)methano|(Preparation example 6), to

-obtain'the title compound(1.4g, 50~80%)

H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.’62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 147 : 2-((4S, 5S)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-

yl)methyl sulifamate
cl H}o _
S OSO,NH,

The substantially same method as described in Example 1 was conducted, except
that 2-((4S, 55)-5-(2-chlorobenzyl)-2, 2-diethyl-1,3-dioxolan-4-

yhmethanol(Preparation example 331) was used instead of ((4R, 5R)-5-(2-
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chlorophenyl)-Z,Z-dimethyl—1,3-dioxolan-4-y|)methanoI(Preparaﬁon example 6), to
obtain the title compound(0.2g, 50~80%) o

4 NMR(400MHz, CDCl5) 5 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),
3.96~4.21(m, 2H), 442(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

" Example 148 : 2-((4R, S5R)-5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-

yl)methyl sulfamate

N

2 > _0SO,NH,
The substantially same method as described in Example 1 was conducted, except
that 2-((4R, 5R)-5-(2-chlorobenzyi)-2,2-diethyl-1,3-dioxolan-4-
yhmethanol(Preparation example 340) was used instead of ((4R, 5R)-5-(2-

chlorophenYI)-Z,2-dimethyl-1,3-dioxolan-4—yl)methanol(Preparation example 6), to

“obtain the title compound(0.3g, 50~80%)

* 'H NMR(400MHz, CDCl5) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 149 : 2?((25, 3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-

2-yl)methyl sulfamate

cl ;Zo
©/\O\)\/0302NH2

The substantially same method as described in Example 1 was conducted, except

that 2-((2S, 35)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-2-
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yl)methanol(Preparation example 333) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)42,2-dimethyl-1,3-dioxolan-4—yl)methanol(Preparation' example 6), to

obtain the title compound(0.3g, 50~80%) | v
'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

- Example 150 : 2-((2R, 3R)-3-(2-ch|orobenzyl)-1,4—dioxavs.piro[4,4]nonan-

‘2-yl)methyl sulfamate

cl 0
Q-_ - OSO,NH,

~~ The substantially same method as described in Example 1 was conducted, except

that 2-((2R, 3R)-3-(2-chlorobenzy!)-1,4-dioxaspiro[4,4]nonan-2-
yl)methanol(Preparation example 342) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to

~ obtain the title compound(0.3g, 50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 442(dt, J = 7.02, J = 3.27, 1H), 517(d, J = 7.0, 1H),

- 7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 151: 2-((2S, 35)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-

yl)methyl sulfamate

-

] OSO,NH,

The substantially same method as described in Example 1 was conducted, except
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that 2-((2S, 3S)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-
yl)methanol(Preparation example 335) was used instead of ((4R, 5R)-5-(2-

chIorophenyl)-Z,Z-dimethyl-1,3—dioxolan-4-y|)methanoI(Preparation example 6), to

 obtain the title compound(0.4g, 50~80%)

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H), -

4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).

Example 152 : 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-

2-yl)methyl sulfamate

Ci ;O

Q = __0SO,NH,

The substantially same method as described in Example 1 was conducted, except

that 2-((2R, 3R)-3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-

- yl)methanol(Preparation  example 344) was used instead of ((4R, 5R)-5-(2-

chlorophenyl)-z,2-dimethyl-1,3-dioxolan-4—yl)methanol(Preparation example 6), to
obtain the title compound(0.4g, 50~80%)

- 'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),

442(dt, J = 7.02, J = 327, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H).

Example 153 : ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-
yl)ethyl sulfamate |

Cl OA/

P~ _OSO;NH,
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The substantially same method as described in Example 1 was conducted, except
that 2-((4R, - 5R)-5-(2-chlorophenyl)-2,2-dimethyli-1,3-dioxolan-4-
yl)ethanoI(Pfeparation example 352) was used instead of ((4R, 5R)-5-(2-

~ chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation - example 6), to

obtain the title compound(0.3g, 50~80%)

'H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),

. 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

7.77~7.90(m, 2H).

Example 154 : ((4S, 55)-5-(2-chlorophenyl)-2,2-dimethyi-1,3-dioxolan-4-

yl)ethyl sulfamate
Ci OA/

@;VQVOSOZNHZ

The substantially same method as described in Example 1 was conducted, except
that 2-((4S, 55)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-

yhethanol(Preparation example 356) was used instead of ((4R, 5R)-5-(2-

'» chIorophenyl)—2,2-dimethyl-1,3-dioxolan-4—yl)methanol(Preparat_ion example 6), to

obtain the title compound(0.2g, 50~80%)

H NMR(400MHz, DMSO) & 1.27(s, 6H), 1.40(s, 3H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H). |

Example 155 : ((4R, 5R)-5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-

- yimethyl sulfamate
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"

©/klo/vosozNH2

The substantially same method as described in Exa’rhple 1 was conducted, except
that 2-((4R, 5R)-5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-
yl)methanol(Preparation example 358) was used instead of ((4R,' 5R)-5-(2-
chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol(Preparation example 6), to
obtain the title compound(0.5g, 50&80%)

'H NMR(400MHz, CDCl5) & 0.90(t, J = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),

7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

Example 156 : ((4S, 5S)-5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-

yhethyl sulfamaté
.
©/:\;O/\/0302NH'2 |

 The substantially same method as described in Example 1 was conducted, except

that 2-((4S, SS)-S-(2-chIorop'henyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation
example 364) was used instead of ((4R, 5R)-5—(2-chIorophenyl)—2,2-dimethyl-1_,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.5g,

50~80%)

4 NMR(400MHz, CDCl;) 3 0.90(t, 7 = 8.0, 6H), 1.59(q, J = 8.0, 4H), 2.0(s, 2H),

3.96~4.21(m, 2H), 4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).
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Example 157 : ((2R, 3R)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-

-yl)ethyl sulfamate

o)

s

OSO,NH;,

The substantially same method as described in Example 1 was conducted, except

that 2-((2R, 3R)-3-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation

example 360) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.4g,

50~80%)

4 NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).

. Example 158 : ((2S, 3S)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,4]nonan-2- |

yl)ethyl suifamate -

. o

2 S 0SONH,

The substantially same method as described in Example 1 was conducted, except
that 2-((2R, 3R)-3-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation
example '366) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-

dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.3g,

- 50~80%)

'H NMR(400MHz, DMSO) & 1.46~1.56(m, 6H), 1.65~1.90(m, 2H), 2.0(s, 2H),
3.96~4.21(m, 2H), 4.42(dt, J = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H),
7.62~7.64(m, 2H), 7.77~7.90(m, 2H).
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Example 159 : ((2R, 3R)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-

yh)ethyl sulfamate

The substantially same method as described in Example 1 was conducted, except

that 2-((2R, 3R)-3-(2-chiorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation

example 360) was used instead of ((4R, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3-
dioxolan-4-yi)methanol(Preparation example 6), to obtain the title compound(0.3g,
50~80%) ‘

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H), 3.96~4.21(m, 2H),
4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, 7 = 7.0, 1H), 7.62~7.64(m, 2H),
7.77~7.90(m, 2H). | |

'Example‘ 160 : ((2S, 3S)-3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-

yl)ethyl sulfamate

The substantially same method as described in Example 1 was conducted, except

o that 2-((2S, 3S)-3-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethanol(Preparation

example 368) was used instead of ((4R, 5R)-5-(2-chIorophenyl)-z,Z-dimethyl-1,3-
dioxolan-4-yl)methanol(Preparation example 6), to obtain the title compound(0.4g,
50~80%) |

'H NMR(400MHz, DMSO) & 1.33~1.72(m, 10H), 2.0(s, 2H),v.3.96~4.21(m, 2H),
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4.42(dt, 7 = 7.02, J = 3.27, 1H), 5.17(d, J = 7.0, 1H), 7.62~7.64(m, 2H),

~ 7.77~7.90(m, 2H).

~ Example 161 : ((4S, 5R)-5-(2-chlorophenyl)-2,2-dimethyl-1,3- )

dioxolan-4-yl)methyl sulfamate

Cl OA/.

2.0
OSO,NH,”
The substantially same method as described in Example 1 was conducted, except
that ((4sS, | 5R)—5-(2—thlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methanol
(Preparation example 377) was used instead of ((4R, 5R)-5-(2—chIorophenyl)-Z,2-

. dimethyl-1,3-dioxolan-4-yl)methanol (Preparation example 6), to obtain the title

compound (0.58 g, 50~80%).
‘H NMR (400 MHz, CDCl;) 51.53 (s, 3H), 1.66 (s, 3H), 3.14-3.06 (m, 2H), 4.26 (d,
= 12, 2H), 4.83-4.78 (m, 1H), 5.63 (d, J = 6.8 Hz, 1H), 7.35-7.16 (m, 8H), 7.61
(dd, ) - 7.4, 1.6, 1H). |

. Animal Testing Examples

For testing, male mice (ICR) were purchased from ORIENT BIO INC. (Korea),

divided into several groups with 6 mice in each group, and were adapted for 4-5

'days. The mice having the weight ranging from 19g to 26g were employed for the

. test. The pharmacological effect of the test compounds on muscle relaxation was

evaluated by Rbtarod test, grip strength test, and muscular force (wire hang) test.

All mice were adapted to the test environment at one hour before starting the tests.

" The pharmacological effects of all the test compounds Awere evaluated by

administration through peritoneal cavity of the mice (10 ul/g, bw).
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Experimental Example 1: Measurement of muscle relaxation activity by
grip strenth |

A grip strength test using the test animals’ forelimbs was performed using
an instrument equipped With triangle ring and designed so as to easily grip with the

forelimbs of experimental animals, manufactured from Ugo Basilé Inc.(Ugo Basile,

‘Model47106, Italy). .The test was conducted before and after administration of the

| compounds to evaluate the effects thereof. All the test compounds were

intraperitoneally administered (10 ul/g, bw) at 15 minutes, 30 minutes, 1 hour, and

2 hours before test, and the median effective concentration (ED50) was determined

at the time(generally 15 min, 30min or 60min) that the compounds exhibits therir

maximum pharmacological effect. The mouse was made to grip the rod with its

- forelimbs, and its tail was pulled, where the force at which the mouse detached from

the rod was récorded. The instrument indicated the force in grams. All of the

mice were given 3 opportunities for test, and the 3 highest values among the test

~ opportunities were selected and the mean value was used as the test result. The

obtained results are shown in Table 3. This experimentation was conducted
according to the method described in the referente, ‘Nevins et al. (1993)
Quantitative grip strength assessment as a means of evaluating muscle relaxation in

mice. Psychopharmacol. 110: 92-96’.

Experimental Example 2: Measurement of muscle relaxation activity by
wire hang

This experimentation was conducted using a metal wire of 30cm in length,

which was suspended between two pillars at a height of about 40cm from the

bottom covered with a soft pad. All the test compounds were administered to the

mice through peritoneal cavity (10 ul/g, bw) at 15 minutes, 30 minutes, 1 hour, and
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2 hours prior to the testing, and the median effective concentration (ED50) was
determined at the time that the compound exhibits the maximum pharmacological

effect. ' Each mouse was made to grip the wire using two forelimbs; and the elapse

" time before the mouse fell off from the wire to the pad on the bottom was recorded

in seconds. Each mouse was given 5 opportunities for this test at an inteNaI of 2
minutes period. The highest 3 records among the test opportunities were selected
and the mean value was used as the test result. The obtained results are shown in
Table 3. This experimentation was was conducted according to the method
described in the reference, ‘Jacqueline N. Crawley (1999) Behavioral phenotyping of
fr_ansgenic and knockout mice: experimental design and evaluation of general health,
sensory functions, motor abilities, and specific behavioral tests. Brain Res. 835: 18-

26'.

Experiniental Example 3: Measurement of muscle relaxation activity by
residence time on a rotarod rotating at a fixed speed

_All the mice to be tested were preliminarily trained for 5 minutes on a rod
rotating at the rate of 15 revolutions per a minute. The mice that could not remain
on the rod without falling off therefrom for a minimum of 2 minutes were excluded
from this testing. After the training, all the mice were allowed to rest for 45-60
minutes. Before the administration of the test compounds, the mice were subjected
to a further training for one minute on the rod rotating under the same condition,
where the mice falling off from the rod were excluded from this experimentation.
All the test compounds were intraperitoneally administered (10 ul/g, bw) to the mice
at 15 minutes, 30 minutes, 1 hour, and 2 hours prior to the testing, and the median
effective concentration (ED50) was determined at the time(generally 15 min, 30min
or 60min) that the comounds exhibit their maximum pharmacological effect. In case

a mouse stays on the rod until the test is finished, the time was recorded as 10
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minutes. - As test time for evaluation, a maximum of 10 minutes was applied. The
obtained results were shown in following Table 3. This experimentation was

conducted according to the method described in the reference, ‘Yasuda et al. (2005)

~ Antipyretic, analgesic and muscle relaxant activities of Pueraria isoflavonoids and

~ their metabolites from Pueraria lobata Ohwi — a traditional Chinese drug. Biol. Pharm.

Bull. 28: 12241228

[Statistical Analysis]
The obtained results are shown as meantsem. The difference between the
groups was statistically analyzed by ANOVA, and then, further examined by

Dunnett’s test or Bonferroni test. If p is less than 0.05, it was determined that the

- difference between the groups had statistical significance.

[Results]

The results of muscle relaxation activity of the phenyl sulfamate compounds

‘measured in above Experimental Examples 1 to 3 are shown in following Table 2. In

the Table 2, the ED50 was representéd by the concentration where the compound

shows the 50% of muscle relaxation activity compared to the vehicle only (100%).

[Table ‘2] Results of the measurements of muscle relaxation activity of the

phenylalkyl sulfamate compounds

No Grip strength Wire suspension Fixed rotarod

1 211.9 (0.5h) 96.7 (0.5h) 108.2 (0.5h)
2 211.4 (0.5h) 81.4 (0.5h) 73.6 (0.5h)
3 205.0 (0.25h) 116.2 (1h) 99.2 (0.5h)
4 200 (56.5%) 100 (41.3%) 100 (76.6%)
6 200 (44.8%) 100 (70.0%) 100 (50.4%)
8 200 (59.6%)

10 200 (91.2%)
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12 200 (57.7%)

15 140(22.7%)
16 161.1 (0.5h) 99.1(0.5h)
27 377.8 (0.5h)

28 261.1 (0.5h) 100(66.8%) - 102.4(0.5h)
40 200 (79.3%)

52 200 (28.2%)

66 200 (69.5%)

70 200 (78.6%)

72 200 (87.0%)

74 200 (88.1%)

76 200 (78.5%)

90 200 (43.8%)

92 200 (46.2%)

104 200 (71.3%)

106 200 (62.8%)

108 200 (66.8%)

110 200 (62.9%)

112 200 (33.2%)

114 200 (75.4%)

116 200 (81.6%)

118 200 (83.7%)

120 200 (80.5%)

122 200 (61.6%)

124 200 (81.0%)

126 200 (76.7%)

128 200 (81.4%)

130 200 (91.4%)

132 200 (25.7%)

134 200 (90.1%)

136 200 (80.8%)

138 200 (70.1%)

140 200 (73.4%)

142 200 (66.8%)

144 200 (62.0%)

146 200 (79.2%)

148 200 (70.2%)

150 200 (89.8%)

152 200 (77.2%)
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154 200 (70.4%)

156 | 200 (73.2%)

158 | 200 (74.2%)

160 200 (86.8%)

%= the percentage of gﬁp_strength, wire suspension, and residence time on a

rotating rotarod compared to the vehicle only (100%), respectively.
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' What is claimed is:

- 1. A compound represented by the following formula 1 or pharméceutically

acceptable salt thereof:

Q).

wherein R; and R, are each independently selected from the group consisting of

hydrogen, C;-Cs alkyl group and Cgs-Cyo aryl' group or R; and R, together with the

'carbon atom to which they attach form Cs-Cs cycloalkyl group; R3, R4, Rs, Rgand Ry

- are each independently selected from the group consisting of hydrogen, halogen,

Ci-Cs alkyl group, nitro group and unsubstituted or C;-C; alkyl-substituted amine

group; Rgand Ry are each independently hydrogen or C;-C; alkyl group; n and m

.are each inde'penderitly integer of 0-2.

2. The compound or pharmaceutically acceptable salt thereof according to claim 1,

wherein R; and R; are each independently selected from the group consisting of

“hydrogen, C;-C; alkyl group and phenyl group or R; and R, together with the carbon

atom to which they attach form Cs-C¢ cycloalkyl group, and wherein R; and R; are

not hydrogen at the same time.

3. The compound or pharmaceutically acceptable salt thereof according to claim 1,
wherein R, R4, Rs, R¢ and R; are each independently selected from the group
consisting of hydrogen, chlorine, fluorine, iodine, C;-Cs alkyl group, nitro group and

unsubstituted or methyl-substituted amine grdup.

4. The compound or pharmaceutically acceptable salt thereof according to claim 1,

wherein Rgand Ry are hydrogen.
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s, The compound or pharmaceutically acceptable salt thereof according to claim 1,

wherein n and m are each independently integer of 0-1.

6. The compound or 'pharmaceutica.lly acceptable salt thereof according to claim 1,
wherein the '_compound is selected from the g}roup consisting of:
(1) (5-(2-chIorophenyl)-z,2-dimethyl-1,3-dioXo|an-4-yl)methylsuIfama'te;
(2) (5-(2-chlorophenyl)-2-methyl-1,3-dioxolan-4-yl) methyl sulfamate;
(3) (5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
4) (3-(2-chlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
(5) (3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-y)methy! sulfamate;
(6) (5-(2-_chIorophenyl)—2-phenyl-1,3-dioxolanf4-yl)methyl sulfamate;
(7) (5-(2-fluorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methy! sUlfaméte;
(8) (5—(2-ﬂuorophenyl)-z-methyl-1,3-dioxo|an-4-yl) methyl sulfamate;
(9) (5-(2-ﬂuordphenyl)—2,2-diethyl-1,3-dioxo|an-4—yl)methyl sulfamate;
(10) (3-(2-ﬂuorophenyl)-1,4-dioxaspiro[4,4]nonan-2—y|)methyl sulfamate;
(11) (3-(2-ﬂuorophenyl)—1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(12) (5-(2-fluorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;
(13) (5-(2-iodophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methy! sulfamate;
(14)- (5-(2-iodophenyl)-2-methyl-1,3-dioxolan-4-yl) methyl sulfamate;
(15) (5-(2-iodophenyl)-2,2-diethyl-1,3-dioxolan-4-yl) methyl sulfamate;
(16) (3-(2-iodophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl) methyl sulfamate;
(17) (3-(2-iodophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(18) (5-(2-iodophenyl)-2-phenyl-1,3-dioxolan-4-yl)methy! sulfamate;
(19) (5-(2,4-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(20) (5-(2,4-dichIorophenyl)-2-methyl-1,3-dioxolan-4fyl)methyl sulfamate;
(21) (5-(2,4-dichlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl squamate;
(22) (3-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methy! sulfamate;
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(23). (3-(2,4-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(24) (5-(2,4-dichlorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;

(25) (5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsulfamate;
- (26) (5-(2,64dichlorophenyl)-2-methyl-1,3-dioxolan-4-yl)methyl sulfamate;

(27) (5-(2,6-dichloropheny|)—2,2-diethyl-1,3?dioxolan-4-yl)methyl sulfamate;
(28) (3-(2,6-dich|orophenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
(29) (3-(2,6-dichlorophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;

o (30) (5-(2,6-dichlorophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;

(31) (5-(2-aminophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;

. (32) (5-(2-aminophenyl)-2-methyi-1,3-dioxolan-4-yl)methyl sulfamate;

(33) (5-(2-aminophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(34) (3-(2-aminophenyl)-1,4-di0xaspiro[4,4]nonan-2-yl)methy| sulfamate;

(35) (3-(2-aminophenyl)—1,4—dioxaspiro[4_,5]d'e‘can-2—yl)methyl sulfamate;

(36) (5-(2-aminophenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;
(37) (5-(2-nitrophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate; |
(38) (5-(2-nitrophenyl)-2-methyl-1,3-dioxolan-4-yl) methyl sulfamate;
(39) (5-(2-nitrophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(40) (3-(2-nitrophenyl)—1,‘4-dioxaspiro[4,4.]nonan-2-yl)methyl sulfamate;
(41) (3-(2-nitrophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;

- (42) (5-(2—nitrophenyl)-z'-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;

(43) (5-(2-nitrophenyl)-z-oxo-1,3-dioxolan-4-yl)methyl sulfamate;

(44) (5—(2-methylphenyl)-2,2-dimethyl-1,3-dioxolah-4-yl)methyl sulfamate;
(45) (5-(2-methylphenyl)-2-methyl-1,3-dioxolan-4-yl)methyl sulfamate;
(46) (5-(2-methylphenyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(47) (3-(2-methylphenyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate;
(48) (3-(2-methylphenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;

- (49) (5-(2-methylphenyl)-2-phenyl-1,3-dioxolan-4-yl)methyl sulfamate;

(50) (5-(2-methylaminophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl

PCT/KR2013/005279
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sulféméte; |

(51) (5-phenyl-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(52) (5-phenyl—2,2¥diethyl-1,3-dioxo|an-4-yl)methy| sulfamate; |
(53) (3-phenyl-1,4-dioxaspiro[4,4]nonan-2-yl)methyl sulfamate}
(54) (3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(55) 2-(5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)ethyl sulfamate;
(56) 2-(5-benzyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate;

(57) 2-(5-benzyl-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl sulfamate;

. (58) 2-(3-benzyl-1,4-didxaspiro[4,5]decane-2-y|)ethy| sulfamate;

(59) 2-(5-benzyl-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(60);2-(5-benzy|-2,2-diethyl-1,3-dioxo|an—4-y|)methyl sulfamate;

(61) 2-(3-benzyl-1,‘}-dioxaspiro[4,4]nonén-z-yl)methyl sulfamate;

(62) 2-(3-benzyl-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfarhate;

(63) (5-pheny|—2,2-dimethyl-i,3-dioxolén-4-yl)ethyl sulfamate;

(64) (5-pheny|-2,2-diethy|—1,3-dioxo|an-4-yl)ethy| sulfamate;

(65) (3-pheny|-1,4-dioxaspiro[4,4]nonan-2-yl)ethyl‘sulfamate;

(66) (3-phenyl-1,4-dioxaspiro[4,5]decan-2-yl)ethyl sulfamate;

(67) 2-(5-(2-ch|orobenzy|)-2,2-dimethyl-1,3-diox6lan-4-yl)ethyl sulfamate;
(68) 2-(5-(2-chlorobenzyl)-2,2-diethyi-1,3-dioxolan-4-yl)ethyl sulfamate;
(69) 2-(3;(2-chlorobenzyl)-1,4-dioxaspi'ro[4,4]nonan-’2-yl)ethyl sulfamate;
(70) 2-(3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-yl)ethyl sulfamate;
(71) 2-(5-(2-chlorobenzy!)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(72) 2-(5-(2-chlorobenzyl)-2,2-diethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(73) 2-(3-(2-chlorobenzyl)-1,4-dioxaspiro[4,4]nonan-2-yl)methy! sulfamate;
(74) 2-(3-(2-chlorobenzyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(75) (5-(2-Chlorophenyl)—2,2-dimethyl-1,3-dioxo|an-4-y|)ethy| sulfamate;
(76) (5-(2-chlorophenyl)-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate;
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(77) (3-(2-chlorophenyl)-1,4-dioxaspiro[4,4]nonan-2-ylJethyl sulfamate; and
- (78) (3-(2-chlorophenyl)—1,4-dioXaspiro[4,5]decan-2-yl)ethyl sulfamate.

7. The compound or pharmacéutically accéptable salt ‘t'hereof according to claim 6,
wherein the compound is selected fronﬁ the group consisting 6f:

(1) (5-(2-chlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsulfamate;

(2) (5-(2—chIorophenyl)-z-methyl-1,3—dioxolah-4-y|) methyl sulfamate;

’(3‘) (5-(2-chIorophenyl)-2,2-diethyl-1,3-dioxolén-4—yl)methyl sulfamate;

. (5) (3-(2-chlorophenyl)-1,4-dioxaspiro[4,5]decan-2-yl)methyl sulfamate;
(25) (5-(2,6-dichlorophenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methylsulfamate;
(43) (5—(2-nitrophe'nyl)—z-oXo-1,3-dioxo|an-4—y|)methy| sulfamate;

(44) (5-(2-methylphenyl)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl sulfamate;
(54) (3-phenyl-1,4-dioxaspiro[4,5]decah-2-yl)methyl sulfamate; and
. (64) (5-phenyl-2,2-diethyl-1,3-dioxolan-4-yl)ethyl sulfamate.

8. The compound or pharmaceutically acceptable salt thereof according to anyone of
claims '1-7, wherein the compound is in the form of racemate, enantiomer,

- diastereomer, a mixture of enantiomer or a mixture of diastereomer.

9. The compound or pharmaceutically acceptable salt thereof according to anyone of
- claims 1-7, wherein the pharmaceutically acceptable salt is produced by reacting the
compound with an inorganic acid, an organic acid, an amino acid, sulfonic acid, an

alkali metal or ammonium ion.

10. A method for muscle relaxation comprising administering pharmaceutically
effective amount of the compound or pharmaceutically acceptable salt thereof

according to anyone of claims 1-6 to a subject in need thereof.
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11. A method for preventing or treating a disease associated with muscle spasm
comprising administering pharmaceutiCally effective amount of the compound or
pharmaceutically acceptable salt thereof according to anyone of claims 1-7 to a

subject in need thereof.

12. The method according to claim 11, wherein the disease associated with muscle

spasm is selected from the group consisting of herniation of intervertebral disk,
vascular disorders of the spinal cord, spastic spinal paralysis, cervical spondylosis,
cerebral palsy, sequelae of spinal cord injuries, sequelae of head injuries and

spinocerebellar degeneration.

13. A composition for preventing or treating a disease associated with muscle spasm,

comprising the compound or pharmaceutically acceptable salt thereof according to

“anyone of claims 1-7 as an active ingredient.

14. The composition according to claim 13, wherein the disease associated with

muscle spasm is selected from the group consisting of herniation of intervertebral

- disk, vascular disorders of the spinal cord, spastic spinal paralysis, cervical

spondylosis, cerebral palsy, sequelae of spinal cord injuries, sequelae of head

injuries and spinocerebellar degeneration.

15. A method for preparing a compound represented by the following formula 2:

(2)

- comprising:

(a) performing sulfamation of a compound represented by the following formula 3:
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e

wherein R; to Ry, n and m are same as defined in claim 1.

16. The method according to claim 15, wherein the method further comprises

© reacting a compound represented by the following formula 4:

Q)

with a reducing agent to form the compound of formula 3 prior to the step (a),
wherein R; to R;, n and m are same as defined in claim 1, and, wherein A is Ci-Gs

alkoxy C;-C; alkyl.

17. The method according to claim 16, wherein the method further comprises

. reacting a compound represented by the following formula 5:

()
with and acid and a compound representéd by the following formula 6-1 or formula
6-2 to form the compound of formula 4:
R1-><R2 )oj\
CHyO "OCH; (6-1) R Ry (6-2)

wherein R, to R7, n, m and A are same as defined in claim 16.

18. The method according to claim 17, wherein the method further comprises

performing dihydroxylation of a compound represented by the following formula 7:
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7) |

with an oxidant to form the compound of formula 5, wherein R; to R;, n, m and A

are same as defined in claim 16.

19. A compound represented by the following formula 3 or 4:

(4)

wherein Ry to Ry, n, m and A are same as defined in claim 16.
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