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PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: U.S. Patent 5,514,650

Issued: May 7, 1996

To: James M. Balkovec, Regina M. Black and Frances A. Bouffard
For: AZA CYCLOHEXAPEPTIDE COMPOUNDS

Assistant Commissioner for Patents
Box Patent Extension
Washington, D.C. 20231

APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. 156

Dear Sir:

Your Applicant, Merck & Co., Inc. a corporation organized and existing under the
laws of the state of New Jersey, represents that it is the assignee of the entire interest in
and to Letters Patent of the United States No. 5,514,650 granted to James M. Balkovec,
Regina M. Black and Frances A. Bouffard on May 7, 1996 for Aza Cyclohexapeptide
Compounds by virtue of an assignment in favor of Merck & Co., Inc. recorded May 7,
1993, Reel 6531 and Frames 209-210. Your Applicant acting through its duly authorized
attorney, hereby submits this application for extension of patent term under 35 U.S.C. 156
by providing the following information required by the rules promulgated by the U.S.
Patent and Trademark Office (37 C.F.R. 1.740). An associated power of attorney |
authorizing Ms. Valerie J. Camara to act on behalf of your Applicants is attached hereto
as Attachment “A.” For the convénience of the Patent and Trademark Office, the
information contained in this application will be presented in a format, which will follow

the requirements of Section 1.740 of Title 37 of the Code of Federal Regulations.
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(1) The approved product, CANCIDAS® which éontains as the active ingredient,
Caspofungin acetate, whose chemical name is '1-[(4R,SS)-5~[(2-
aminoethyl)amino] -NZ-( 10,12-dimethyl-1-oxotetradecyl)-4-hydroxy-L-
ornithine}-5-[(3R)-3-hydroxy-L-ornithine]pneumocandin By diacetate salt.

Caspofungin is represented by the following structural formula:

CHs CHs

(2) The approved product was subject to regulatory review under the Federal
Food, Drug and Cosmetic Act, S.ection 505 (21 U.S.C. 355).

(3) The approved product, CANCIDAS® (Caspofungin acetate) received
permission for commercial marketing or use under Section 505 of the Federal
Food, Drug and Cosmetic Act (21 U.S.C. 355) on January 26, 2001.

(4) The only active ingredient in CANCIDAS® is Caspofungin acetate, which has
not been approved for commercial marketing or use under Section 505 of the
Federal Food, Drug and Cosmetic Act (21 U.S.C. 355) prior to the approval of
NDA 21-213 by the Food and Drug Administration on January 26, 2001.
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(5) This Application for extension of patent term under 35 U.S.C. 156 is being
submitted within the permitted 60-day period pursuant to 37 C.F.R. 1.720(f),
said period which will expire on March 27, 2001.

(6) The complete identification of the patent for which extension is being sought
is as follows: |

Inventors: James M. Balkovec, Regina M. Black and Frances A. Bouffard
Patent Number: 5,514,650

Issue Date: May 7, 1996

Expiration Date: March 16, 2013.

(7) See Attachment “B” for a complete copy of the patent identified in paragraph
(6) hereof.

(8) A Terminal Disclaimer, attached hereto as Attachment “C,” wa.s issued with
regard to US Patent No. 5,514,650. No certificate of correction or
reexamination certificate has been issued with regard to US Patent No.
5,514,650. The Maintenance Fee Statement for US Patent No. 5,514,650 is
attached heréto as Attachment “D”; payment was posted on our Monthly

‘Statement of Deposit Account as October 26, 1999,

(9) U.S. Patent No. 5,514,650 claims the approved i)roduct. Specifically, the
active ingredient Caspofungin acetate is claimed as an antimicrobial
composition in Claim 1 and the method of use of the Caspofungin acetate for
controlling mycotic infections in Claim 2.

Claim 1 reads as follows:

1. An antimicrobial composition comprising a compound selected
from the group consisting of :
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or a pharmaceutically acceptable salt thereof in admixture with a

pharmaceutically acceptable carrier.
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Claim 2 reads as follows:

2. A method for controlling mycotic infections comprising -
administering to a mammalian subject in need of treatment, an antimycotic
amount of a compound selected from the group consisting of:
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or a pharmaceutically acceptable salt thereof.
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The approved product, CANCIDAS®, has been approved for the treatment
of invasive aspergillosis in patients who are refractory to or intolerant of
other therapies (i.e., émphotericin B, lipid formulations of amphotericin B
and/or itraconazole) and contains Capsofungin acetate, which is a
pharmaceutically acceptable salt of 1-[(4R,5S)-5-[(2-aminoethyl)amino]-
Nz—( 10,12-dimethyl-1 -oxotetradecyl)—4—hydrqu-L-omithine] -5-[(3R)-3-

hydroxy-L-ornithine]pneumocandin By.
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(10)  The relevant dates and information pursuant to 35 U.S.C. 156(g) to enable
the Secretary of Health and Human Services to determine the applicable
regulatory review period are as follows:

(i) Investigati«onél New Drug Application (IND 48,484) for Caspofungin
acetate was submitted on August 3, 1995 and the IND became

effective on September 1, 1995.

(il) New Drug Application (NDA 21-213) CANCIDAS® (Caspofungin
acetate) was submitted on July 28, 2000; and

(iii) New Drug Application (NDA 21-213) CANCIDAS® (Caspofungin
acetate) was approved on January 26, 2001.
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(11)  As a brief description of the activities uridertaken by Applicant, Merck &
Co., Inc., during the applicable regulatory review period, attached hereto as
Attachment “E”, is a chronology of the major communication between the

Applicant and the FDA from August 3, 1995 to January 26, 2001.
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(12)(A) Applicant is of the opinion that U.S. Patent 5,514,650 is eligible for
extension under 35 U.S.C. 156 because it satisfies all of the requirements for such
extension as follows:
(a) 35 U.S.C. 156(a)
U.S. Patent 5,514,650 claims the product Caspofungin acetate as an
antimicrobial composition and the method of use of Caspofungin acetate
for controlling mycotic infections.
(b) 35 U.S.C. 156(a)(1)
The term of the U.S. Patent 5,514,650 has not expired before submission
of this application.
(c) 35 U.S.C. 156(a)(2) ‘
The term of U.S. Patent 5,514,650 has never been extended.
(d) 35 U.S.C. 156(a)(3)
The application for extension is submitted by the owner of record in
accordance with the requirement of 35 U.S.C. 156(d) and rules of the U.S. |
Patent and Trademark Office.
(e) 35 U.S.C. 156(a)(4)
The product, CANCIDAS® (Caspofungin acetate), has beeﬁ subjected to a
regulatory review penod before its commercial marketmg or use.
(H 35 U.S.C. 156(a)(5)(A)
The commercial marketing or use of the product, CANCIDAS@
(Caspofungin acetate), after the regulatory review period is the first
permitted commercial marketing or use of the product under the provision
of the Federal Food, Drug and Cosmetic Act (21 U.S.C. 355) under which
such regulatory review period occurred.
(2) 35 U.S.C. 156(c)(4)
No other patent has been extended for the same regulatory review period

- for the product, CANCIDAS® (Caspofungin acetate).
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(B) The length of extension of the patent term of U.S. Patent 5,514,650 claimed
by Applicant is 1.87 years or 682 days. The length of the extension was
determined pursuant to 37 C.F.R. 1.775 as follows:

(a) The regulatory review period under 35 U.S.C. 156(g)(1)(B) began on
September 1, 1995 and ended on July 27, 2000 which is a total of 1,975
days or 5.41 years which is the sum of (i) and (ii) bélow:

(i) The period of review under 35 U.S.C. 156(g)(2)(B)(i), the “Testing
Period,” began on September 1, 1995 and ended on July 27, 2000,
which is 1,792 days or 4.91 years and

(ii) The period of review under 35 U.S.C. 156(g)(2)(B)(ii), the
“Application Period,” began on July 28, 2000 and ended on January
26, 2001, which is 183 days or 0.50 years;

(b) The regulatory review period upon which the period of extension is
calculated is the entire regulatory review period as determined in sub-
paragraph (12)(B)(a) above (1,975 days) less
(i) The number of days in the regulatory review period which were on or

before the date on which the patent issued (September 1, 1995 to May
7, 1996) which is 250 days, and

(i1) The number of days during which applicant did not act with due
diligence which is zero (0) days, and

(iii) One-half the number of days determined in sub-paragraph (12)(B)(a)(i)
after the patent issued [(1,792-250)/2] or 771 days;

(iv) The regulatory period is calculated by subtracting the number of days
determined in sub-paragraph (12)(B)(b)(i)-(iii) from the entire
regulatory review period as determined in sub-paragraph (12)(B)(a)
(which is 1,975 days — 250 days — O days — 771 days) which equals 954
days; |

(c) The number of days as determined in sub;paragraph (12)(B)(b)(iv) (954
days) when added to the original term of the patent (March 16, 2013, as
determined by 35 USC 154 (c) and 37 CFR 1.321) would result in the
date, October 26, 2015;
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(d) Fourteen (14) years when added to the date of NDA approval (January 26,
2001) would result in the date, January 26, 2015;

(e) The earlier date as determined in sub-paragraphs (12)(B)(c ) and
(12)(B)(d) is January 26, 2015; _

(f) Since the original patent was not.issuéd and a request for an exemption
was not submitted before September 24, 1984 and the commercial
marketing or use of the product was not approved before September 24,
1984, five (5) years when added to the original expiration date of the
patent (March 16, 2013) would result in the date, March 16, 2018;

(g) The earlier date as determined in sub-paragraph (12)(B)(e) and (12)(B)(f)
is January 26, 2015. _

(13) Applicant écknowledges a duty to disclose to the Commissioner of Patents
and Trademarks and the Secretary of Health and Human Services any
information which is material to the deternﬁnation of entitlement to the
extension sought. _

(14)  The prescribed fee as set forth in 37 C.E.R. 1.20(j)(1) for receiving and
acting upon this application is to be charged to the Deposit Account of
Applicant as authorized in the attached letter, which is submitted in duplicate.

(15) Please address all inquiries and correspondence relating to the application
for patent term extension to: |

Valerie J. Camara

Merck & Co., Inc.

Patent Department

P.O. Box 2000 _
Rahway, New Jersey 07065-0907
Telephone: (732) 594-3902
Facsimile: (732) 594-4720

(16)  The instant application for extension of patent term with regard to US
Patent No. 5,514,650 is being submitted as one original and triplicate copies

thereof.
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(17) The requisite declaration pursuant to rule 37 C.F.R. 1.740(b) is attached

hereto.

RECEIVED Respectfully submitted,

MAR 2 3 2001 /72 ‘&\@
OFFICE OF PETITIONS LV \ kgt —

By: Valerte ) Camara
Reg. No. 35,090
Attorney for Applicants
Merck & Co., Inc.

P.O. Box 2000

Rahway, NJ 07065-0907
(732) 594-3902

Date: March 21. 2001

Attachments

CERTIFICATION

The undersigned hereby certifies that this application for extension
of patent term under 35 U.S.C. 156 including its attachments and supporting
papers is bemg submitted as one original and triplicate copies thereof.

/7«/0/)’ \vawu-

‘By: Valen  J) Camara

- Reg. No. 3* 90
Attorney for Applicants
Merck & Co., Inc.
P.O. Box 2000
Rahway, NJ 07065-0907
(732) 594-3902

Date: March 21, 2001
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re: U.S. Patent 5,514,650

RECEIVED
Issued: May 7, 1996 MAR 2 3 2001
To: James M. Balkovec, Regina M. Black and Frances A. Bouffard OFFICE OF PETT! NS
For: AZA CYCLOHEXAPEPTIDE COMPOUNDS

Assistant Commissioner for Patents
Box Patent Extension ‘
Washington, D.C. 20231 -

DECLARATION

Sir:
The undersigned Attorney for Merck & Co Inc. which i is the Applicant for Extension of
Patent Term under 35 U.S.C. 156 with regard to U.S. Patent No. 5,514,650 hereby declares as -

follows;

(1) THAT sheisa patent attorney authorized to practice before the Patent and
Trademark Office and has general authority from the owner to act on behalf of the owner in

patent matters;

(2) THAT she has reviewed and understands the contents of the application being
submitted pursuant to 35 U.S.C. 156 and 37 C.F.R.'1.740;

» (3) THAT she beheves the patent is subject to extension pursuant t0 35 U.S.C. 156 and
37 C.F.R. 1.710.

(4) THAT she believes an extension of the length claimed is fully justified under 35
U.S.C. 156.
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~ (5) THAT she believes the patent for which the extension is being sought meets the
conditions for extension of the term of a patent as set forth in 35 U.S.C. 156 and 37 C.F.R. 1.720.

The undersigned hereby declares further that all statements made herein of her own
knowledge are true and that all statements made on information and belief are believed to be
true; and further that these statements were made with the knowledge that willful false statements
and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of
Title 18 of the United States Code and that such willful false statements may jeopardize the
validity of the application or any extension of patent term issuing thereon.

Further declarant sayeth not.

Signed this 2 15+day of ﬁ)’zz‘néi) Q0 |

V’@,}xe J. Camara

Reg. No. 35,090
Attorney for Applicants
Merck & Co., Inc.

P.O. Box 2000

Rahway, NJ 07065-0907
(732) 594-3902
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SUBSTITUTE for PTO/SB/17(09-00)"FEE TRANSMITTAL for FY 2000"

4 Complete if Known , N\
FEE TRANSMITTAL Patent Number US Patent 5,514,650
Issue Date May 7, 1996 PEDF"VED
First Named Inventor James M. Balkovec L]
Patent fees are subject to annual revision. Examiner Name
Group Art Unit E
\ TOTAL AMOUNT OF PAYMENT $1, 1 20 Attomey Docket Number OFF'W.
METHOD OF PAYMENT (Check one) FEE CALCULATION (continued)
1. {Z The Commissioner is hereby authorized to charge 3. ADDITIONAL FEES
indicated fees and credit any overpayments to:
Deposit Account Large Entity
Nul:nber r 13-2755 J Fee  Fee Fee Description Fee Paid
Code ($)
Deposit Account
Name | Merck & Co., Inc. l 105 130 Surcharge - late filing fee or oath
Charge Any Additional Fee Required Under 147 2,520 Forfilinga ret;uési for reexamination
37CFR 1.16 and 1.17
115 110 Extension for reply within first month
2. [] Payment Enclosed:
116 390 Extension for reply within second month
D Check [:I Money Order [] Other
117 890  Extension for reply within third month
FEE CALCULATION 118 1,390  Extension for reply within fourth month
1. BASIC FILING FEE . "
128 1,890 Extension for reply within fifth month
Large Entity
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Code $) .
120 310 Filing a brief in support of an appeal
101 710 Utility filing fee
121 270 Request for oral hearing
106 320 Design filing fee
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below applications
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Claims : . .
581 40 Recording each patent assignment per
Multiple Dependent Claims x $270 = property (times number of properties) -
**or number previously paid, if greater; For Reissues, see below 146 710 Filing a submission after final rejection
Large Entity (37 CFR 1.129(a))
Fee Fee Fee Description
Code ® 149 710 For each additional invention to be
103 18 Claims in excess of 20 ’ examined (37 CFR 1.129(b)
102 80 Independent claims in excess of 3 179 710 T;‘g-‘g' for Continued Examination
104 270 Multiple dependent claim, if not paid
. 1,120
. Extension of Term of Patent ’
Do . . -
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110 18 **Reissue claims in excess of 20 and over original
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v _ T APPLICANT
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The Patent & Trademark Office acknowledges, and has
stamped hereon, the date of the receipt of the items
checked below:
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Attackment A _ PATENT CASE NO. US 5,514,650

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant(s): J. M. Balkovec, et al.

Patent No. 5,514,650 Group Art Unit: » RECE“/ED
Serial No.: ' Examiner: MAR 2 3 2001
Date Issued: May 7, 1996 OFFICE OF PETITIONS

For: AZA CYCLOHEXAPEPTIDE COMPOUNDS

ASSOCIATE POWER OF ATTORNEY

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

In connection with the abové-identiﬁe,d application the undersigned attorney and/or agent of record hereby

appoints Valerie J. Camara Registration No. 35,090 : c/o MERCK & CO., INC., Patent Dept.,
RY&60-30, P.O. Box 2000, hahway, New Jersey 07065-0907, an associate attorney and/or agent, to prosecute this
application, to make alterations and amendments therein, to receive the patent and to transact all business in the_ Patent
and Trademark Ofﬁce connected therewith.

All communications in connection with the prosecution of the above-identified application should be sent to

Valerie J. Camara c/o MERCK & CO., INC., Patent Dept., RY60-30, P.O. Box 2000, Rahway,

New Jersey 07065-0907.

Respectfully submitted,

By: Mark R. Daniel
Attorney for Applicant(s)

Reg. No. 31,913
(732)594- 6609
Date: March 19, 2001

Computer generated form "Associate PWR Atty* (Miscellaneous Folder), Merck & Co., Inc. , 05/1 7/2000
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United StatesA Patent (9
Balkovec et al.

OO O O

01 Patent Number: 5,514,650
451 Date of Patent: * May 7, 1996

{54)
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(73]
[*]

[21]
[22]

[63]

{51]
{52]

[58]

[56]

AZA CYCLOHEXAPEPTIDE COMPOUNDS

Inventors: James M. Balkovec, North Plainfield;
Regina M. Black, Cranford; Frances
A. Bouffard, Scotch Plains, all of N.J.

Assignee: Merck & Co., Inc., Rahway, N.J.

Notice:  The portion of the term of this patent
subsequent to Mar. 16, 2013, has been
disclaimed.

Appl. No.: 298,479

Filed: Aug. 29, 1994

Related U.S. Application Data

Continuation of Ser. No. 32,847, Ma. 16, 1993, Pat. No.
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[57] ABSTRACT

Ceretain aza cyclohexapeptide compounds have been found
to have superior antibiotic properties. Novel processes for
their preparation are also described.
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AZA CYCLOHEXAPEPTIDE COMPOUNDS

This is a continuation of U.S. application Ser. No.
08/032,847, filed Mar, 16, 1993, now U.S. Pat. No. 5,378,
804, issued Jan. 3, 1995.

The present invention is directed to certain aza cyclo-
-hexapeptide compounds and to processes for their prepara-
tion.

The aza cyclohexapeptide compounds of the present
invention, Compound I (Seq ID Nos. 1-15) are character-
ized in having a nitrogen attached to the cyclohexapeptide
ting at the 5-carbon of the 4-hydroxy omithine component
(hereinafter “C-5-om”) and may be represented by the
formula

R¥ R [44)
\ 7/
N

OH

R, OH O

Zy_m

HO'

wherein

R, is H or OH

R, is H, CH; or OH

R, is H, CH,, CH,CN, CH,CH,NH, or CH,CONH,

Ris C-C,, alkyl, Cg—C,; alkenyl, C,—C,, alkoxyphenyl or
C,—C,,, alkoxynaphthyl .

R¥ is H, C,-C, alkyl, C=C, alkenyl, (CHy), JOH, (CHy),.
NRRY, CO(CH,), .NH, ‘

RM is H, C,~C, alkyl, C,—C, alkenyl, (CH,), ;OH, (CH,),.
sNR™VRY, or ‘

RY and RII taken together are —(CH,)—, ~—(CHys—,
—(CH,),0(CH,),— or —(CH,},-NH—(CH,),—

R is H or C,-C, alkyl

R"is H or C,—C, alkyl; and

acid addition salts thereof.

Where the expression “alkyl”, “alkenyl” or “alkoxy” is

employed, it is intended to include branched as well as
straight chain radicals.

The compounds of the present invention are generaily
obtained as mixtures of stereoisomeric forms in which one
form usually predominates. Conditions may be adjusted by
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means within the normal skill of the skilled artisan to obtain

predominantly the desired isomer. The compounds with
preferred stereoisomeric form designated herein as the “nor-
mal” form may be seen in the working examples with the
dashed lines below the plane at the “C-5-orn” position. The
designation “epi” has been employed for those compounds
in which the group at the “C-5-om” position is above the
plane.

Pharmaceutically acceptable salts suitable as acid addi-
tion salts are those from acids such as hydrochloric, hydro-

60
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bromic, phosphoric, sulfurde, maleic, citric, acetic, tartaric,
succinic, oxalic, malic, glutamic and the like, and include
other acids related to the pharmaceutically acceptable salts
listed in Journal of Pharmaceutical Science, 66, 2 (1977).

Representative nuclei for the aza derivatives of the
present invention (Compound I) and the sequence ID for
these compounds may be seen in the following table. Since
the peptide nuclei would be the same irrespective of sub-
stituents RY, R” or R, and since the sequence identification
number is assigned for the nuclear variations, the amines and
salts have the same sequence ID’s.

Aza SEQ ID
Compound R, R, R, NO
1 H H CH,CONH, 1
12 H H CH,CN 2
I3 H H CH,CH,NH, 3
4 oH H CH,CONH, 4
L5 OH H CH,CN 5
16 oH H CH,CH,NH, 6
17 OH CH, CH,CONH, 7
I8 OH CH, CH,CN 8
9 OH CH, CH,CHNH, 9
110 OH CH, CH, 10
I OH cH, 1
12 OH OH  CH,CONH, 12
113 OH OH  CHCN 13
114 OH O  CH,CH,NH, 14
15 H CcH, CH, 15

One of the compounds which is particularly outstanding
for the control of mycotic infections is a compound identi-
fiable as Compound I-6 wherein R” is H, R¥ is
CH,CH,NH,, and R/ is 9,11-dimethyltridecyl (DMTD), and
which may be referred to specifically as Compound I-6-1
(Seq ID No. 6). '

HyN
_\—
N

OH

=0
\—wm W o
“HO NH 0:2—<
) H N
N
HO
oH
o
OH
@-6-1)

SeqID No. 6

HO

In the above designation I-6-1 refers to the first compound
in which the nuclear arrangement is I-6. Since in all the
compounds of the present invention the substituent at the
“C-5-om” is nitrogen, the substituents on said nitrogen may
vary and still all compounds which bave the same R,, R, and
R; would be Seq ID No. 6.
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The compounds are soluble in lower alcohols, and polar
aprotic solvents such as dimethylformamide (DMF), dim-
ethyl sulfoxide (DMSO) and pyridine. They are insoluble in
- solvents such as diethy] ether and acetonitrile. '
" 'The compounds of the present invention are useful as an

antibiotic, especially as an antifungal agent or as.an anti-
protozoal agent. As antifungal agents they are useful for the
control of both filamentous fungi and yeasts. They are
cspecnally adapcable to be employed for the treatment of
. mycotic infections in mammals, especially those caused by
. Candida species such as C. albicans, C. tropicalis and .C.
- pseudotropicalis, Cryptococcus species such as C. neofor-
mans and Aspergillus species such as A. fumigatus, A. flavus,
A. niger They are also useful for the treatment and/or
prevention of Preumocystis carinii: pneumonia to which

B immune-compromised patxents are cspccmlly susceptible as

" hereinafter described.
- The compounds of the present invention may be prepared
from cyclopeptides having the formula .

OH oH
Ry OH O
NH 0
NH—C—R!
==Q
HN CHa

(A _
(Seq ID Nos. 1-15)

by a sencs of reactions in whxch the oxygen atom at the
“C-5-om™ (which also may be referred to as the hemiaminal
. position) is ultimately replaced by nitrogen. The starting

" materials may be natural products or modified natural prod-
ucts as subsequently described. When R, is hydrogen
instead of hydroxyl, the product aza compounds may be
prepared by an alternate series of reactions. The method

4

applicable for the preparation of compounds in which R,

" may be either H or OH is first described.

s

10

35

The sequence IDs of the starting matenals -are seen in the
following table:

Starting
. . Material
Compound R, R, R, SEQ ID NO.
Al ' H H CH,CONH, 16
A2 H H CH,CN 17
A3 'H H CH,CH,NH, 18
A4 OH H CH,CONH, 19
A-S OH H CH,CN 20
A-6 OH H CH,CH,NH, 21
A-7 ‘OH" - CH, CH,CONH, 22 .
A8 © OH CH, CH,CN 23
A9 OH CH, CH,CHQNH,, 24 -
A-10 OH CH, CH, ) 25.
A-11 . OH CH, 26
A-12 OH OH CH;OONH; 27
A-13 OH OH CH,CN 28
A-14 OH OH CH,CH,NH, - 29
Al5 H CH, CHy, . 0

Compounds A4 and A-7 have been identified in the
literature (J. Antibiotics 45, 185560 Dec. 1992) as pneu-
mocandin B, and ‘pneumocandin A, when R’=DMTD _

When in Compound A-1, R, and R, are represcated by
any of the possible variables and R, is —H, CH, or
—CH,CONH, (Seq ID Nos. 16, 19, 22, 25-27 and 30), they
may be directly employed in the first method. When R, is

_CHZCN or —CH,CH,NH,, the group ——CH_,CONH, o

may be first convened to —CH,CN or —CH,CH,NH, as
subsequently - disclosed and all the modified compounds

.(Seq ID Nos. 17-18, 20-21, 23-24, 28-29) used in the first -
_method, or alternatively, a‘c_ompo_und in which Ry is

—CH,CONH, may be employed to produce a compound
with N at the hemiaminal position, and the ——CH,CONH, of ' _
the resulting product then converted to —-—CH2CN or

" —CH,CH,NH,.

45

First, when R, R, and R; of the stamng material are the
same as that in the product, the following sequence may be
employed.
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OH OH
Rz OH O .
M I
NH--C~—R!
- N =0 HzNCHzCHzS
=0
R HN HzNCH2CHzSH 2.2[0]
>__2v CH;3 W
Step A
O OH
H N (SeqID Nos 31-45)
N,
e OH
(A)
(Seq ID Nos. 16-30)
OH

Hz, PdIC

ba

(SquDNos 1-15)

LiN3
Step C

HzN

fﬁ

(SeqID Nos 31-45)

R

N 7

normal
orepi

Sep C R

Rll
R --'N

I

normal or epi

)
{Seq ID Nos 1-15)
*The position is the “C-5-orn” or the hemiaminal pasition,
In Step A, the starting material Compound A (Seq ID Nos.

* 16-30), alkylthiol or arylthiol and acid are caused to react in
an aprotic solvent under anhydrous conditions for time

\243

O
(Seq ID Nos [-15)

sufficient for reaction to take place with the formation of
Compound B (Seq ID Nos. 31-45), seen in the following
table. Aminoethylthiol has been found to be useful for this
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step.
Sulfur
Intermediate
Compound R, R, R, SEQ ID

B-1 H- H CH,CONH, 31
. B2 H H CH,CN 32
© B3 H H - CH,CH,NH, 3
B4 ‘OH H CH,CONH, 34
B-5 "OH ‘H CH,CN 35
) ‘B-6 OH. H CH,CH,NH, 36
© . BT OH CH, CH,CONH, 37
B8 OH CH, CN 38
B9 OH ‘CH, CH,CH,NH, 39
B-10 OH CH, CH, 40
B-11 OH CH, 41
. B-12 OH OH CH,CONH2 42
B-13 OH  OH CH,CN 43

© B-14 OH - OH CH,CH,NH, 4
B15s - H CH, CH, 45

For Stcp A, suitable acids include su'ong organic acid and
mineral ‘acids. Examples of strong organic acids are cam-
phorsulfonic acid, p-toluenesulfonic acid and methane-

sulfonic acid. Mineral acids include hydrochloric acid and-

hydrobromi'c acid. Camphorsulfonic acid is preferred.

Suitable solvents include DMF, DMSO, 1-methyl-2-pyr-
; mhdmonc and hexamethy! phosphoric triamide (HMPA).
DMF or DMSO is preferred.
. The reaction is generally carried out at ambient tempera-
ture for from 1 to about IOdays C

In carrying out the reaction, the cyclohexapeptide com-
pound, the thiol compound and acid are stirred together in a
‘ suitable solvent until the reaction is substantially complete.
The reaction mixture then is diluted with water and fiash
chromatographed on reverse phase resins using 10-to 40
" percent acetonitrile/water (containing 0.1% trifluoroacetic
acid) ‘as eluant. Trifluorcacetic acid may hereinafter be
designated “TFA”. The fractions containing the desired
- -product may be concentrated and lyophilized and the lyo-
" philized material purified by prepatatxve high performance
liquid chromatography (HPLC). .

Appropriate. columns for HPLC -are commcrmally avaxl~
- able columns sold under trade mark names or trade names
such as “ZORBAX” (DuPont), “DeltaPak” (Waters), Bio-
Rad (Bio-Rad), “LICHROPREP’ RP18 (E. Merck). The
- specific columns are identified in the working examples.

In Step B, Compound C (Seq ID Nos. 31-45), a sulfone
is obtained by the oxidation of Compound B. Suitable
oxidizing agents or oxidants ‘include “OXONE,”
(KHSO,KHSO,K,SO, 2:1:1, -Aldrich = Chemicals)
metachloroperoxybenzoic acid, and peroxyacetic acid. The
sequence ID of Compound C is the same as that of Com-
pound B since the atom attached to the hemiaminal carbon
. is still sulfur. Thus, the sequence IDs of the sulfones are as

follows: .

. ' C Sulfone
Compound R, R, R, SEQ ID
C-1 H H CH,CONH, 31
c-2 H H CH,CN 32
.C3 ' H H CH,CH,NH, 33
Cc4 OH H CH,CONH, 34
C-5 OH H CH,CN 35
C-6 OH H CH,CH,NH, 36
C7 OH CH, CH,CONH, 37
C-8 OH CH, CH,CN 38
S C9 OH CH, CH,CH,NH, 39
Cc-10 OH CH, CH, 40

15

8
-continued
Sulfone
Compound R, R, R, SEQ ID
C-1r OH CH, H 41
c1z OH OH CH,CONH, 42
Cc13 oHd OH CH,CN 43
Cc14 OH OH  CH,CH,NH, 4
C15 H CH, CH, 45 .

The oxidation of the thioether (Compound B) to the
sulfone (Compound C) is carried out with about two molar
amounts of the oxidant. When one molar amount of oxidant .
is employed, the product is a sulfoxide which may then be
convened to the sulfone. The sulfoxides may be employed as
an intermediate in the formation the aza compounds but the
sulfone is preferred. A slight excess over the two molar -

" amount of the oxxd:zmg agent is employed.

20

35

45

The reaction is carried out in an aqueous medium, pref- -
erably a mixture of acetonitrile and water. About equal

amounts are preferred although arangc ofl 9to9:l maybe -

employed. -

In carrying out the redction, the omdant is added to a -
solution of _Compound B (Seq ID Nos. 31-45) in 1:1
acetonitrile/water and the mixture allowed to stand at ambi-
ent temperature for time sufficient to complete the reaction
to obtain Compound C generally from about 30 minutes to
one hour.

After completion of the reaction, the compound is recov-
ered from the reaction mixture by diluting with water and
chromatographing. Reverse phase (C18) flash column chro-
matography is suitable in this purification step. The pre-
ferred eluting agent is 30-45 percent acetonitrile/water
(0.1% TFA) in 5 percent step gradients. The appropriate
fractions are lyophilized to recover the desired sulfone
intermediate, Compound C (Seq ID Nos. 31-45). The inter-
mediate tends to be labile, thus the -isolation should be
carried out as rapidly as possible.

Compound C may be converted to a oompound havmg a
nitrogen directly attached to the “C-S-orn™. As seen in the
flow diagram, reaction of Compound C with an alkali metal
azide produces an azide at that position (Compound D)
while ‘reaction with an amine compound (ammonia or.
amine) produces an amino group at the “C-Som” position,
{Compound I). Compound D is an unponant intermediate
for most of the compounds of the present invention.

. "Although Compound D has nitrogen at “C-5-om”, since it is

50
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not a product, separate sequence ID Nos. are assigned for
Compound D. Sequence ID Nos. for Compound D are found
in the following table.

Azide
Compound Ry R, Ry SEQID

D-1 H H CH,CONH, 46
D2 H H CH,CN 47
D-3 H H CH,CH,NH, 48
D-4 OH H CH,CONH, 49
D-5 OH H CH,CN 50
D-6 "OH H - CH,CH,NH, 51
D7 OH CH, CH,CONH, 52,
D-8 OH CH, CH,CN 53
D9 OH CH, CH,CH,NH, 54
D-10 OH" CH, 3 55
D-11 OH CH, 56
D-12 OH OH CH,CONH, 57
D-13 OH OH CN 58
D-14 OH OH CH,CH,NH, 59

» D-15 H CH4 CH, 60
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The azide may be obtained by adding alkali metal azide

while stirring at ambient temperature to a solution of the

sulfone (Compound C; Seq. D Nos. 31-45) in an aprotic
solvent for time sufficient to complete the reaction with the
formation of the azide as determined by HPLC analysis. The
reaction mixture then may be diluted with aqueous acid such
as triflucroacetic acid and then chromatographed to separate
the desired azide (Compound D) from the reaction mixture.
Reverse-phase (C18) flash column chromatography using
10-25 percent acetonitrile/water (0.1% TFA) in S percent
step gradients is suitable for this procedure.

The azide (Compound D) may then be reduced to a
compound having a free amino group which is among the
products (Compound 1, Seq ID Nos. 1-15) of the present
invention,

The reduction may be carried out by mixing the azide
compound (Compound I) with Pd/C in a solvent such as
glacial acetic acid and hydrogenating under balloon pressure
for 10 to 20 hours. The product then may be recovered by
first removing the catalyst by filtration and the tiltrate
‘lyophilized to obtain the amine compound (Seq ID 1-15) in
which the amine is a primary amine.

The amine thus obtained may be convened into a substi-
tuted amine as subsequently described.

Compound I in which —NR”R¥ is represented by
—NHCH,CH,NH, or generically by —NH(CH,), ,NR"-
vRY may be prepared from the sulfone by a method in which
a diamine H,N(CH,), , NR™VRY is caused to react with the
sulfone (Compound C, Seq ID Nos. 31-45).

The reaction is carded out in an aprotic solvent such as
those previously named and at ambient temperature. About
tenfold molar excess of the amine compound is employed.
The reaction may be carded out over one to several hours.

In carrying out the reaction, the appropriate amine is
added to a solution of the sulfone in anhydrous aprotic
solvent and the reaction mixture stirred at ambient tempera-
ture to obtain Compound I (Seq ID Nos. 1-15) in which the
substituent at “C-5-omn” is —NRPR™. The desired com-
pound may then be recovered by diluting with aqueous
trdfluoroacetic acid and then chromatographing. Reverse
phase (C18) flash column chromatography eluting with 10 to
25% acetonitrile/water (0.1% TFA) in 5§ percent step gradi-
ents is suitable. The appropriate fractions may be lyophilized
to recover the product as a trifluoroacetate salt. '

The trifluoroacetate salt may be convened by dissolving
the salt in water and passing through a Bio-Rad AG2-
XS(Cl—) polyprep column and recovering the product as
the hydrochloride salt.

When R, in formula (I) is hydrogen, Compound I' (Seq D
Nos. 1-3, 15), the nitrogen may be introduced directly into

“the hemiaminal position by a reaction to form the azide,
which then is reduced to an amine which optionally may be
alkylated or acylated to obtain the ultimate product. The
reaction is seen by the following flow diagram.
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R, OH O

OJ—< OHﬂNs_é

a)

Hyl0hR—C j : é

Although R is hydrogen in some natural product cyclo-
hexapeptides, R? is more commonly hydroxyl. Thus, for a
number of the compounds, Compound A' in the fiow dia-
gram is prepared as a first step from the comesponding
compound in which R? is OH.

The preparation of the reduced compound may be carried
out by stirring the appropriate hydroxy compound in
LiClO,-diethyl ether at room temperature, adding trifiuoro-
acetic acid, followed by triethylsilane and subjecting the
mixture to rapid stirring for from 4 to 10 hours or until the
starting hydroxy compound is no longer detectable by
analytical HPLC. The reaction mixture is then poured into
distilled water to obtain the reduced product as precipitate
which then is recovered by conventional procedures. The
reduced product thus obtained may be used with or without
purification in the preparation of the azide.

Products in which R, is H, may be obtained by adding the
modified cyclohexapeptide to a preformed solution of HN,.
HN, may be prepared from sodium azide and trifluoroacetic
acid. The reaction is allowed to take place at room tempera-
ture to obtain the azide product which may be recovered by
conventional procedures and purified by HPLC.

The purified azide compound may be reduced to the
amine compound by hydrogenating with palladium/carbon
in a manner similar to that previously described.

The amines, prepared as above and having a primary
amino group —NH, described, may then be alkylated by
conventional means to obtain a substituted amino group.
Briefly, alkylation may be carried out by causing an appro-
prately substituted alkyl halide to react with the amine
(Compound I, NR”R"”-—NH2 Sequence ID Nos 1-15) in an
aprotic solvent in the presence of a base to obtain the
monosubstituted amine (Compound I, NRZRP=NHR”
wherein R” is C,~C, alkyl, C;-C , alkenyl, (CH,),,OH,
and (CH,), ,NR'R"). The latter may be recovered from the
reaction mixture by conventional procedures.

The amines, prepared as above described and having a
primary amino group —NH,, may be acylated by conven-
tional means to obtain an acylated amino group. The acyl
group contemplated is CO(CH,), ,NH,. Since this is a

HO'



: 1.
. primary amino group, the amino of the acylating acid is
" protected such as with a benzyloxycarbonyl group before the
acylation is carded out. An activated- ester ‘such as the
pentafiuorophenyl ester is preferably used. The acylation
may be carded out in an aprotic solvent in the presence of
base such as diisopropylethylamine at ambient temperature
for from one to several hours to obtain the acylation product.
The product may be recovered by diluting the reaction
- mixture with methanol and purifying by HPLC. The pro-
tecting group may be removed by conventional hydro-
genolysis. . (Compound I, —NR“R“=—NHCO(CH,),.
«NH,). o
. The amine compounds in which the amino group at the
hemiaminal posmon is totally ‘substituted, i.e. when neither
R” nor R is :

5

10

15

5,514,650

12
across the rows yielding final drug concentration ranging -
from 256 pg/ml to 0.12 pg/ml. ’

Four-hour broth cultures of organisms to be tested were
adjusted usixig a spectrophotometer at 600 nm to equal 2a0.5 .
McFarland Standard. This suspension was diluted 1:100 in
YNBD to yleld a cell concentration of 1-5x10* colony
forming units (CFU)/ml. Aliquots of the suspension (0.075
ml) were inoculated into each well of the microtiter plate - -

resulting in a final cell inoculum of 5-25%10%, CFU/ml and

final drug concentrations ranging from 128 pg/mi to 0.06
ug/ml. Each assay includes one row for drug-free control
wells and one row for cell-free control wells.

- After 24 hours of incubation, the microtiter plates were

I . .
R NR'" on - shaken gently on a shaker to resuspend the cells. The
o . . MIC-2000 inoculator was used to transfer a 1.5 microliter
. .. : 90 sample from each well of the 96-well microtiter plate to a
single reservoir inoculum plate containing Sabouraud dex-
- trose agar (SDA). The inoculated SDA plates were incubated
for 24 hours at 35° C. The results were as follows: '
_ ORGANISM
' COMPOUND} C. albicans " Cparapsilosis . tropicalis
R, R, R, ' RY, RT MY 1055 MY 1028 MY 1750 MY 1010 MY 1012
) H H —CHCHNH, H;CHCHNH, 0.250 0.125 0.125 0.125 0.125
2) H H -CHCONH, H; CH,CHNH, 10000 0.500 1.000 1.000 0.500
3 H H -CHCHNH, HH - 0125  <0.060 0.125 <0.060 0.060
4 OH H -CHCHNH, H;CH,CHNH, <0.060 0125  <0.060 <0.060 <0.060
*R! = DMTD; ' '

tas acid addition salts

hydrogen, are preferably prepared by reacting: the sulfone
(Compound B Seq ID No. 31-45) with an appropriately
substituted amine R7R™NH. The reaction may be carried
- out by adding the amine to a stirred solution of the sulfone
for time sufficient for reaction to take pla.cc The product
may be recovered by purifying.by preparative HPLC and
lyophilizing the appropriate components.
The invention also embraces “acid addition. salts. The

45

compound in the normal course of isolation is obtained as an -

acid addition salt. Generally, it is asa triflucroacetic acid

" . salt.‘The salt thus obtained may be dissolved in water and

passed thmngh an anion exchange column beating the
desired anion, The eluate containing the desired salt may be
concentrated to recover the salt as a solid product. .
The compounds of the present invention are active against
many fungi and particularly against Candida species. The
antifungal properties may be illustrated with the minimum
. -fungicidal concentration (MFC) determination against cer-

tain Candida organisms in a ‘microbroth dilution assay’

carded out in a Yeast Nxtrogcn Basc (DIFCO) medium. wnh
1% dextrose (YNBD), -

In a representative assay, compounds were solubilized in
100% dimethyl sulfoxide (DMSO) at an initial concentration
of 5 mg/ml. Once dissolved, the drug stock was brought to
a concentration of 512 pg/ml by dilution in water such that
the final DMSO concentration was about 10 percent. The
solution was then dispensed via a multichannel pipetter into

_the first column of a 96-well plate (cach well containing
~0.075 ml of YNBD), resulting in a drug concentration of 256
pg/ml. Compounds in the first column were diluted 2-fold

50

The compounds also show in vivo effectivencss against
fungi which may be demonstrated with the same compounds
of the in vitro assay.

Growth from an overnight SDA culture of Candzda albi-
cans MY 1055 was suspended in sterile saline and the cell
concentration determined by hemacytometer count and the
cell suspension’ adjusted to ‘3. 75x10% cells/mi. Then 0.2
milliliter of this suspension was administered 1.V. in the tail

vein of mice so that the final inoculum was 7. 5%10* cells/ |

mouse.

The assay then was carded out by adrmmstenng aqueous
solutions of Compound I at various concentrations intrap-
eritoneally (LP.), twice daily (b.id.) for four consecutive
days to 18 to 20 gram female DBA/2 mice, which previousty
had been infected with Candida albicans in the manner
described above. Distilled water was administered LP. to C.

" - albicans challenged mice as controls. After seven days, the

55

mice were sacrificed by carbon dioxide gas, paired kidneys
were removed aseptically and placed in sterile polyethylene
bags containing S milliliters of sterile saline. The kidneys

" were homogenized in the bags, serially diluted in sterile

&0
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saline and aliquots spread on the surface of SDA plates. The
plates-were incubated at 35° C. for 48 hours and yeast
colonies were enumerated for deterinination of colony form-
ing units (CFU) per gram of kidneys. Compounds (1), (2),
(3) and (4) gave >99 percent reduction of recoverable
Candida CFUs at 0.09 and 0.375 mg/kg L.P. twice daily for
four consecutive days.

The compounds of the present invention are also useful
for inhibiting or alleviating Prneumocystis carini infections
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in immune-compromised patients. The efficacy of the com-

pounds of the present invention for therapeutic or anti-

infection purposes may be demonstrated in studies on immu-
nosuppressed rats. '

In a representative study, the effectiveness of Compound
I- 6-1 (R,=OH; R~H; R,=CH,CH,NH,; R%=DMTD; R"=
H; R™ =CH,CH,NH,) was determined. Sprague-Dawley
rats (weighing approximately 250 grams) were immunosup-
pressed with dexasone in the drinking water (2.0 mg/L) and
maintained on a low protein diet for seven weeks to induce
the development of pneumocystis pneumonia from 2 latent
infection. Before drag treatment, two rats were sacrificed to
confirm the presence of Pnewmocystis carinii pneumonia
(PCP); both rats were found to have infections. Five rots
(weighing approximately 150 grams) were injected twice
daily for four days subcutaneously (sc) with Compound
I-6-1in 0.25 ml of vehicle (distilled water). A vehicle control
was also camied out. All animals continued to receive
dexasone in the drinking water and low protein diet during
the treatment period. At the completion of the treatment, all
animals were sacrificed, the lungs were removed and pro-
cessed, and the extent of disease determined by microscopic
analysis of stained slides. The results of this study showed
Compound I-6-1 reduced P. carinii cysts in 5 rats by at least
90 percent when dosed at 0.075 mg/kg with all rats surviv-
ing. ‘

The outstanding properties are most effectively utilized
when the compound is formuiated into novel pharmaceutical
compositions with a pharmaceutically acceptable carrier
according to the conventional pharmaceutical compounding
techniques.

" The novel compositions contain at least a therapeutic
antifungal or antipneumocystis amount of the active com-
pound. Generally, the composition contains at least 1% by
weight of Compound 1. Concentrate compositions suitable
for dilutions prior to use may contain 90% or more by
weight. The compositions include compositions suitable for
oral, topical, parenteral (including intraperitoneal, subcuta-
neous, intramuscular, and intravenous), nasal, and supposi-
tory administration, or insufation. The compositions may be
prepacked by intimately mixing Compound I with the com-
ponents suitable for the medium desired.

Compositions formulated for oral administration may be
a liquid composition or a solid composition. For liquid
preparation, the therapeutic agent may be formulated with
liquid carriers such as water, glycols, oils, alcohols, and the
like; and for solid preparations such as capsules and tablets,
with solid carders such as starches, sugars, kaolin, ethyl
cellulose, calcium and sodium carbonate, calcium phos-
phate, kaolin, talc, lactose, generally with lubricant such as
calcium stearate, together with binders disintegrating agents
and the like. Because of their ease in administration, tablets
and capsules represent the most advantageous oral dosage
form. It is especially advantageous to formulate the com-
positions in unit dosage form (as hereinafter defined) for
ease of administration and uniformity of dosage. Composi-
tions in unit dosage form constitute an aspect of the present
invention,

Compositions may be formulated for injection and may
take such forms as suspensions, solutions or emulsions in
oily or agueous vehicles such as 0.85 percent sodium
chloride or 5 percent dextrose in water and may contain
formulating agents such as suspending, stabilizing and/or
dispersing agents. Buffering agents as well as additives such
as saline or glucose may be added to make the solutions
isotonic. The compound may also be solubilized in alcohol/
propylene glycol or polyethylene glycol for drip intravenous
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administration. These compositions also may be presented
in unit dosage form in ampoules or in multidose containers,
preferable with added preservative. Alternatively, the active
ingredients may be in powder form for reconstituting with a
suitable vehicle prior to administration.

The term “unit dosage form™ as used in the specification
and claims refers to physically discrete units, each unit
containing a predetermined quantity of active ingredient
calculated to produce the desired therapeutic effect in asso-
ciation with the pharmaceutical carrier. Examples of such
unit dosage forms are tablets, capsules, pills, powder pack-
ets, wafers, measured units in ampoules or in multidose
containers and the like. A trait dosage of the present inven-
tion will generally contain from 100 to 200 milligrams of
one of the compounds. .

‘When the compound is for antifungal use any method of
administration may be employed. For treating mycotic
infections, oral or intravenous administration is usually
employed. .

When the compound is to be employed for control of
pneumocystis infections it is desirable to directly treat lung
and bronchi. For this reason inhalation methods are pre-
ferred. For administration by inhalation, the compounds of
the present inventions are conveniently delivered in the form
of an aerosol spray presentation from pressurized packs or
nebulisers. The preferred delivery system for inhalation is a
metered dose inhalation (MDI) aerosol, which may be
formulated as a suspension or solution of Compound I in
suitable propellants, such as fluorocarbons or hydrocarbons.

Altbough the compounds of the present invention may be
employed as tablets, capsules, topical compositions, insuf-
flation powders, suppositories and the like, the solubility of
the compounds of the present invention in water and aque-
ous media render them adaptable for use in injectible
formulations and also in liquid compositions suitable for
aerosol sprays.

The following examples illustrate the invention but are
not to be construed as limiting.

Examples 1-3 illustrate the preparation of the products by
is the first method described, namely proceeding through the
sulfone. This method may be employed in the preparation of
any of the compounds but must be employed to obtain a
useful yield of product when R, is OH. :

Examples 4 and following illustrate preparation of the
products by direct substitution of nitrogen for oxygen into
the hemiaminal position *5-om”. This method is preferred
when R, is H, and R” and R are H.

Example 3 illustrates employing as starting material, a
compound in which R; has already been reduced to
CH,CH,NH, from the natural product state where R, is
CH,CONH,. Similarly for compounds in which R; is
—CH_CN, the already partially modified compound may be
employed. .

Examples 9 and 10 illustrate carrying out the conversion
of the hemiaminal oxygen to nitrogen and then converting
the CH,CN or CH,CH,NH,.
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EXAMPLE 1

: 1)
Seq. ID. No. 4

Part A. Prcpamnon of Intermediate 1-[4-hydroxy-5-(epi)-
aminoethylthio-N 2.(10,12-dimethyl-1-oxotetradecyl)orni-
thine]-5- (3-hydmxyg1utamme)—6—( 3—hydxoxyprohne)ech1
nocandin B (Seq ID No 34)

A sohmon 'of 500 mg (0.47 mmol)- of pneumocanchn B,
(Seq ID No 19), 5.34g (47 mmol) of 2-ammo-cthanctlnol
hydrochloride and 109 mg (0.47 mmol) of (18)-(+)-10-
camphorsulfonic acid in 40'm! anhydrous DMF was stimed
at 25° C. for 6 days. The reaction mixture was diluted with
40 ml of water and flash chromatographed on “LICHRO-
- PREP” RP18 (40-63 -um, 15.0g) packed with 10% acetoni-

trile/water. The column was eluted with 10 t0-40% acetroni-
‘trile/water, collecting two 120 ml fractions at each 10
percent gradient. From the two 40% acetonitrile/water frac-
tions was obtained 185 mg of material which was purified by
-preparative HPLC “ZORBAX"” C8 (21.2250 mm), eluting
with 40-45% acetonitrile/water (0.1% TFA) to obtain 128
mg of 1-[4-hydroxy-- 5-(cpi)-aminoethylthio-N>-(10,12-
dimethylo-1-oxotetradecyl)-omithine}-5-( 3-hydroxy-
- glutamine)-6-(3-hydroxyproline)-echinocandin B trifluoro-

10

16

" acetate as a white amorphous solid. *H NMR (400 MHz,

CD,O0D) 81.34 (d, J=6.3 Hz, 3H), 2.89 (m, 2H), 4.72 (d,
J=4.9 Hz, 1H) FAB-MS (Li), m/e 1131 (MB-+Li)"
Pan B. Preparation of Intermediate Sulfone (Seq. ID 34) -
To a stirred solution of the thio compound (444 mg, 0.358
mmol) obtained in Part A, in 15 mL of 1:1 acetonitrile/water
was added “OXONE"” (324 mg equivalent to 1.06 mmol of
potassium hydrogen persulfate). After about 45 minutes, the
solution was diluted with ‘an equal ‘volume of water and
rapidly chromatographed using reverse-phase (C18) flash
chromatography column eluting with 35-43% acetonitrile/ .
water (0.1% TFA) in 2% step gradients. The product con- . -
taining fractions were lyophilized to obtain 357 mg (86%
yield) of the epi-sulfone. 'H NMR (400MHz, CD,0D)
53.48 (m, 2H), 3.55 (m, 1H), 3.71 (m, 1H), 3.91 (dd, 1H),
4,00 (m, 1H), 5.17 (dd, 1H), 6.76 (d, 2H), 7.16 (d, 2H) - .
Part C. Preparation of Product of Formula (1); Compound
1-4 (Seq ID No 4) ‘
To a stirred solution of 1.2 g (0.945 mmol) of epx—sulfonc
(prepared as described in Pan B) in 20 mL of anhydrous

DMF was added cthylcncdxarmne (568 mg, 9.45 mmo}). .

After 1 hour, HPLC analysis (RP-C18, 40% CH,CN/H,0
{0.1% TFA))of the reaction mixture indicated complete
conversion to two polar products in a ratio of 37:63. Reverse
phase (C18) flash column chromatography eluting with-

1040% acetonitrile/water (0.1% TFA) in' S percent step .

gradients was followed by lyophilization of the appropriate’

* fractions to provide 200 mg (21% yicld) of the normal’

35
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product as the (bis)-trifluoroacetate salt. *H NMR (400 -

MHz, CD,0D) §1.14 (d, J=6.2 Hz, 3H), 2.72 (dd, J=154 -

and 3.8 Hz, 1H), 4.10 (m, H), 5.04 (dd, J=8.7 and 3.2 Hz, -

1H), 5.09 (dd, J=8.5 and 4.2 Hz, 1H), 5.18 (br s, 1H), 6.74

(d, J=8.6 Hz, 2H), 7.12 (d, J=8.6 Hz, 2H), 7.47 (d, J=8.6 Hz,

1H), 7.71 (4, J=10.0 Hz, 1H), 8.11 (d, J=8.7 Hz, 1H), 8.71

(d, J=8.7 Hz, 1H). FAB-MS (Li), m/z 1113.5 (MLi)* - _
- The (bis)-triflucroacetate salt from above was dissolvedin -

* H,0 and the solution passed through a Bio-Rad AG2-X8 (Cl

—) polyprep column washing with additional water. The
product-containing eluate was lyophilized to give the above
compounds as the (bis)-hydrochloride salt. Lyophilization of
the fractions containing the major product provided epi-
product 'H NMR (400 MHz, CD,0OD) 83.02 (m, 1H), 3.14
(m, 3H), 4.16 (m, 1H), 5.10 (dd, 1H), 6.76 (d, 2H), 7.14 (d
2H). FAB-MS (Li), m/z 1113.9 (MLi)*
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EXAMPLE 2

3HCL

Part A. Preparation of Intermediate Sulfone (Seq. ID No.
36)

The starting compound, Compound A-6 R’=DMTD (Seq.
ID No. 21 ), was prepared as described for such compound
in the section entitled Preparation of Starting Materials.

Compound A-6 was then converted to the epi-thio com-
pound Compound B-6 (Seq ID. No. 36) in a manner similar
to that as described in Pan A of Example 1.

To a stirred solution of 285 mg (0.241 mmol) of Com-
pound B-6 in 14 mL of 1:1 acentonitrile/water was added
“QXONE” (162 mg equivalent to 0.530 mmol of potassium
hydrogen persulfate). After a period of 45 minutes, the
solution was diluted with an equal volume of water and
chromatographed. Reverse-phase (C18) flash column chro-
matography eluting with 30-45% acetonitrile/water (0.1%
trifluoroacetic acid) in 5% step gradients was followed by
1yophilization of the product-containing fractions to provide
212 mg of the epi-sulfone (Compound C-6 Seq ID. No. 36)
Yield=84%. "H NMR (400 MHz, CD,0OD) 83.08 (M, 2H),
3.46 (1, J=6.6 Hz, 2H), 3.68 (m), 5.05 (M), 6.77 (d, }=85
Hz, 2H), 7.15 (d, J=8.5 Hz, 2H) FAB-MS (Li), m/z 1039.9

Part B. Preparation of the Product of Formula (2)

(Compound I-6; R?=R"=2-aminoethyl); .Seq ID No. 6

To a stirred solution of Compound C-6 (prepared as
described in Part A, 418 mg, 0.305 mmol) in 10 mL of
anhydrous N,N-dimethylformamide was added ethylenedi-
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amine (183 mg, 3.05 mmol). After a period of 1 b, HPLC |

analysis (RP-C18, 35% CH,CN/H,0 (0.1% CF;COOH)) of
the reaction mixture indicated complete conversion to two
polar products in a ratio of 36:64. The reaction mixture was
diluted with agueous trifioroacetic acid (190 mL H,0, 0.4
mL CF,COOH) and chromatographed. Reverse-phase (C18)
flash column chromatography eluting with 10-25% aceto-
nitrile/water (0.1% trifluoroacetic acid) in 5% step gradients
was followed by lyophilization of the appropriate fractions

60
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to provide 111 mg of the product as the (tris)-trifluoroacetate

@

salt; Yield=25% 'H NMR (400 MHz, CD,0D) 81.17 (d,
J=6.2 Hz), 2.44 (dd, J=7.0 and 13.2 Hz, 1H), 2.7-3.0 (m,
4H), 3.06 (t, J=7.0 Hz, 2H), 3.82 (m, 3H), 3.97 (dd, }=11.2
and 3.2 Hz, 1H), 4.03 (m, 2H), 4.70 (d, J=2.3 Hz, 1H), 5.00
(d, J=3.3 Hz, 1H), 6.75 Hz (d, J=8.6 Hz, 2H), 7.11 (d, J=8.6
Hz, 2H) FAB-MS (Li), m/z 1099.9 (MLi)*, 1033.9

The (tris)-trifluoroacetate salt from above was dissolved
in H,O and the solution passed through a Bio-Rad AG2-X8
(Cl—) polyprep column washing with additional water. The
product-containing eluate was lyophilized to give 93 mg of
the above compound as the (iris)-hydrochloride.
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EXAMPLE 3

_ Part A: Preparation of Azide (Seq. ID No, 49)
* To a'stirred solution of 297 mg, 0.257 mmol epi-sulfone
. (Example 1, Pan B) in 10 milliliters of anhydrous dimeth-
ylformamide was added lithium azide (126 mg, 257 mmol).
. After a period of 1 hr, HPLC analysis (RP-18, 40% CH,CN/
H,0(0.1% of CF,COOH)) of the reaction mixture indicated
,completc conversion to a single substantially less polar
product. Reverse phase (C18) flash column chromatography
- cluting with 30-65% acctonitrile/water in 5% step gradients
was followed by lyophilization of the product-containing
fractions to provide crude azide. Pmparanve HPLC (C18,
40-45% CH,CN/H,O (0.1% CF,COOH) in one 5% step
gradient) produced an azido compound, Compound D-4,
{Seq. ID No. 49). '"H NMR (400 MHz, CD;0D) 51.14 (d,
J=6.1 Hz, 3H), 250(dd,1—-156and99Hz 1H), 2.84 (dd,
J=15.6 and 3.3 Hz, 1H), 3.95 (dd, J=11.2 and 3.1 Hz, 1H),
4.05 (m, 2H), 4.56 (m, 3H), 4.98 (dd, J=8.5 and 3.5 Hz, 1H),
5.10 (dd, J=8.3 and 4.2 Hz, 1H), 5.26 (dd, J=8.5 and 2.2 Hz,
1H), 6.74 (d, J=8.6 Hz, 2H), 7.12 (d, J=8.6 Hz, 2H), 7.44 (4,
J=8.3 Hz, 1H), 7.76 (d, J=9.9 Hz, 1H), 8.26 (d, J=8.1 Hz,
1H), 8.83 (d, J=8.7 Hz, 1H), 9.00 (d, J=8.5 Hz, 1 H)
FAB-MS (Li), m/z 1096.9 (MH+Li)y* IR (Nujol mull, cm™
)2110
~ Part B: Preparation of the Amine (_Séq. ID No. 4)

A mixture of azido compound D-4, prepared in Part A,
(137 mg, 0.126 mmol) and 10% PJ/C (137 mg) in glacial
acetic acid (10 mL) was hydrogenated under balloon pres-
sure for a period of 14 h. The catalyst was removed by
filtration and the tiltrate was lyophilized to obtain the crude
amine. Purification by preparative HPLC (C 18, 35- 41%
CH,CN/H,0 (0.1% CF,COOH) in 3% step gradients),
followed by lyophilization of the appmpnatc fractions pro-
vided the aza compound, Compound I-1, R”, R”’=H (Seq.
ID No. 1) as the triflucroacetate salt: Yield=48% ‘H NMR

- (400 MHz, CD,0D) .81.13 (d, J=6.1 Hz, 3H), 2.49 (dd,
" J=15.6 and 9.8 Hz, 1H), 2.81 (dd, J=15.6 and 3.4 Hz, 1H),
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3.97 (dd, J=11.1 and 3.1 Hz, 1H), 4.03 (m, 1H), 4.11 (m,

&)/

1H), 4.47 (dd, J=11.7 and 5.5 Hz, 1H), 4.57 (m, ZH), 500 - »
(m, 1H), 5.10 (m, 1H}, 5.14 (d, J=2.2 Hz, IH), 6.74 (d, J=8.6

Hz, 2H), 7.12 (d, J=8.6 Hz, 2H), 7.42 (d, J=8.3 Hz, 1H), 8.89 L

(d, J=8.8 Hz, 1H) FAB-MS(Li), m/z 1071.0 MLi)* _

The trifiucroacetate was dissolved in H,O and the solu-
tion passed through a Bio-Rad AG2-X8 (Cl—) polyprep
column, washmg with addmonal water. The product—con-

- taining eluate was lyophilized to obtain 66 mg of compound

60
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14, R”, R™=H (Seq ID No. 1) as the hydrochloride.

In the following cxperimcnis, Solvent A=95% water/5%
acetonitrile/0.1% trifluoroacetic acid and Solvent B=95%
acetonitrile/5% water/0.1% trifluoroacetic acid. When the
expression “in vacuo” or “rotovaped” is used, it refers to
removal of solvent on a rotary evaporator. ‘
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Seq.ID No. 1

A. Preparation of Intermediate Azide Compound D-1
(Seq ID No. 46)

Paeumocandin B, (Compound A-4; Seq ID No. 19) (5.00
g, 4.69 mmol) was dissolved in 2M LiClO,-diethyl ether at
room temperature. Trifluoroacetic acid (2.50 ml) was added
to the stirring solution followed by triethylsilane (5.00 ml).
The heterogeneous mixture was stirred rapidly for 6 bours
after which time little or no starting pneumocandin B, was
detectable by analytical HPLC (C18 “ZORBAX”, 45%
Solvent A/55% Solvent B/0.1% TFA, 1.5 ml/min). The
mixture was poured into 200 ml of distilled water, filtered
and air dried. The wet solid was stirred with diethyl ether,
filtered and air dried to obtain 5.6 g of crude monoreduced
pneumocandin B,. (Compound A-1; Seq ID No. 16).

- The crude isolate from above was added, as a solid, to a
preformed solution of HN; prepared by dissolving NaN;
(3.06 g, 47.0 mmol) in 100 m! of trifluoroacetic acid with
cooling. After stirring at room temperature for 30 minutes,
the reaction mixture was poured into 350 ml of distilled
water and stirred for 15 minutes. The precipitate was filtered,
dissolved in methanol and the solvent removed in vacuo.
The residual water was removed by azeotropic removal with
100% ethanol. The final solid was subjected to high vacuum
to remove volatiles. The mixture was purified in two equal
batches by preparative HPLC (C18 “DELTAPAK”, 60
ml/min, 48 ml fractions) using a step gradient elution from
70% Af30% B to 50% A/50% B. The appropriate fractions
were combined (determined by UV monitoring at A=220 and
277 nm). Impure fractions were combined and reprocessed
in a similar fashion as described above. A total of 1.78 g
(35% yield) of azide D-1 (Seq ID No. 46) was obtained in
this manner. *H NMP, (400 MHz, CD,OD): §7.02 (d, 2H),
6.69 (d, 2H), 5.30 (4, 1H), 5.11 (4, 1H), 4.98 (d, 1H), 2.74
(dd, 1H), 1.13 (d, 3H). FAB-MS (Li), m/z 1081 (MH+Li)".

B. Preparation of Amine of Formula (4) Compound I-1
R”, R¥=H (Seq ID No, 1) '

The purified azide compound D-1 prepared above (1.50 g)
was dissolved in 40 ml of methanol. 33% Aqueous acetic
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acid (15 ml) was added followed by 0.20 g of 10% Pd-C,

@

then the reaction vessel was flushed with N,. The atmo-
sphere inside the flask was replaced with H, and the mixture
was stirred rapidly under an atmosphere of H, for 3 hours.
The suspension was filtered through a 0.2 ym frit and the
clear solution was concentrated to dryness in vacuo. The
residue was dissolved in approximately 20 mi of distilled
water, frozen and lyophilized to obtain 1.47 g (95%) of the
desired amine compound (Seq ID No. 1) as a white solid.
'H NMR (400 MHz, CD,0D): 87.02 (d, 2H), 6.69 (d, 2H),.
5.09 (d, 1H), 5.01 (4, 1H), 2.77 (dd, 1H), 1.15 (d, 3H).
FAB-MS (Li), m/z 1055 (MH + Li)"
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EXAMPLE §

0

HOACH:N /\)L NH

OH

A Preparanon of Intermediate Benzyloxycarbonyl Com-

* pound (Seq ID No. 1)

The amine of formula (4) from Example 4 (200 mg, 0.180
mmol) and pentafluorophenyl N-benzyloxycarbonyl-3-ami-
nopropanoate were dissolved in 1 ml of dimethylformamide.
Diisopropylethylamine (0.035 ml, 0.198 mmol) was added
and the mixture was stirred at ambient temperature for I
‘ hour. The reaction mixture was diluted with 2 mls methanol

and purified by preparative HPLC (C18 “DELTAPAK”, step
gradient: 70% Af30% B to 48% A/52% B, 48 ml fractions).
The appropriate fractions as determined by UV absorbance

(220, 277 nm) were combined, frozen and lyophilized to-

30

(&)

Benzyloxycarbony! compound from PartA (94 mg, 0_.'07‘5 :
mmol) was dissolved in a mixture of 3 ml methanol, 1 m! of

. water and 0.2 ml of acetic acid. 10% Pd-C (48 mg) was

35

produce 100 mg (44%) of the desired intermediate. "H NMR -

(400 MHz, CD,0D): §7.32 (m, 5H), 7.01 (d, 2H), 6.69 (d,

2H), 5.64 (bd, IH) 1.18 (d, 3H). FAB-MS (Li), m/z 1259

MLi)™

B. Preparation of 3- ammopropanoyll Compound of for-
mula (5); Compound I-1 R¥=H; l?.”’:CO(CH,),NI-{2 (Seq
" IDNo. 1)

45

added and the vessel was flushed with N, gas. Next, the
vessel was ﬁushed with H, and the mixture was stirred

- vigorously under 1 atm H2 for 2 bours. Remmoval of the'

volatiles in vacuo gave a solid. The solid ‘was dissolved in

- about 4 ml-of 50% aqueous acetonitrile, frozen and lyo-
 philized to give 80 mg (91%) of the desired compound of

formula (5) as a whim solid. '"H NMR (400 MHz, CD,0D):
67.01 (d, 21{),_6.69 (d, 2H), 6.67 (d, 1H), 5.10 (d, 1H), 4.99
d, 1H), 3.12 (m, 2H), 1.91 (s, 3H), 1.17 (d, 3H). FAB-MS
(Li), m/z-1125 (MLi)* -
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Hae

: HO N O
o H ., N
/[ H 3 “ oH Seq. ID No. 1
oH
HO

- Preparation of N-Methylamino Compound of formula (6);
Compound I- 1(R”=H; R”=CH3)(Seq ID No. 1)
~ The amine of formula (5) from Example 5 (45.6 mg,
0.135 mmol) was dissolved in 0.5 ml of dry dimethylfor-

- mamide. Todomethane (0.021 ml, 0.338 mmol) was added
followed by diisopropylethylamine (0.0824 ml, 0473
mmol). After stirring at ambient temperature for 24 hours,
the volatiles were removed in vacuo and the crude product
was analyzed by mass spectrometry. FAB-MS (1.,i), m/z
1068 (MLi)*"

EXAMPLE 7
H
N OH
o]
N H
H
0 =0
HN oH
HN v H Hs: .

-
~

o}

HO NH
o H ., N
/ H X “ oH Seq. IDNo. 1
“on
HO ‘
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®

The amine compound prepared as described in Example
4 (500 mg, 0.451 mmol) was dissolved in 3 mi of dry
dimethylformamide. Bromoacetonitrile that had been prepu-
rified by passing through a small plug of magnesium sulfate-
sodium bicarbonate (0.063 ml, 0.902 mmol), was added
followed by diisopropylethylamine (0.157 ml, 0.902 mmo).
The clear reaction mixture was stirred for 12 hours and then
diluted with a small volume of water. The solution was
purified by preparative HPLC (C18 “DELTAPAK”, step
gradient: 70% A/30% B to 47% A/53% B, 48 mi fractions).
The appropriate fractions, as determined by UV absorbance
at 220 and-277 nm, were pooled, frozen and lyophilized to

9]

65
A. Preparation of Intermediate Nitrile(N-Cyanomethyl) yield 338 mg (62%) of the desired intermediate cyanomethyl

Compound I-1; R?=H: R"=CH,CN (Seq ID No. 1)

compound as a water insoluble solid. 'H NMR (400 MHz,
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- CD,0D): 8§7.01 (d, 2H), 6.69 (d,-2H), 5.12 (dd, 1H), 5.01
(dd, 1H), 3.80 (s, 2H), 2.76 (dd, IH), 1.15(d, 3H) FAB-MS
(1), m/z 1094 (MH4Li)*

. B. Preparation of N-aminoethy] Compound of formula -

~ (7); Compound I-1; R"=H; R’”—(CH,)ZNH2 (SeqID No. 1)
The nitrile (cyanomethyl) compound ptep_arcd above (300
mg, 0.249 mmol) was dissolved in 5.0 mi of methanol. Next,

" nickel (II) chloride hexahydrate (237 mg, 0.997 mmol) was -

added. Sodium borohydride (189 mg, 4.9 mmol) was added
to the solution in three portions. A black precipitate formed

10

immediately and the mixture was stirred for 15 minutes at
ambient temperature. The heterogeneous mixture was

" diluted with about 2040 ml of water and approximately
" 10-15 ml of 2N HCI was added. Stirring was continued for
. 45 minutes until the black precipitate had dissolved and a
- blue-green. solution remained. Purification” was accom-
. plished by preparative HPLC (C18 “DELTAPAK”, sicp
. gradient: 70% A/30% B to 55% A/45% B, 48 ml fractions).
" The appropriate fractions, as determined by UV absoxbance
at 220 and 277 nm, were pooled, frozen and Iyophilized to
 yield 180 mg (55%) of the desired product. The material was
dissolved in 30 ml of water and passed through an ion
exchange column (Cl™ form), rinsing with distilled water.

The solution was frozen and lyophilized to obtain 149 mg

(94% recovery) of the desired aminoethyl compound of
formula (7) Seq ID NO. 1 as a white solid. "H NMR (400

. MHz, CD,0D): §7.01 (d, 2H), 6.69 (d, 2H), 5.11 (dd, 1H),
507 (dd, 1H), 1.14 (d, 3H). FAB -MS -(Li), m/z 1098
(MH+L1)+ L .

EXAMPLE 8

HO

15

20

25

28

into 300 ml of water, stirred for 15 minutes and filtered. The
filter cake was dissolved in 2 minimal amount of methanol
and the solvent removed in vacuo. The residual water was
azeotroped with 100% ethanol and the residue was subjected -
to high vacuum ovemight to remove volatiles to obtain a
product (Seq ID No. 17) mono-mduccd at the bcnzylxc
carbon.

The crude solid fmm abovc and sodium azide (1.26 g,
19.4 mmol) were placed in a roundbottom flask equipped

with a stirring bar and cooling bath. Trifluoroacetic acid (50 - - '

ml) was slowly added, the cooling bath was removed and the
mixture was stirred for 2 hours. It was poured into 300 ml .
of water and filtered. The solid was dissolved in methanol,
rotovaped and pumped under high vacuum to remove vola-
tiles. The crude material was purified by preparative HPLC
(C18 “DELTAPAK™, step gradient: 55% A/45%.B to 45%
A/S5% B, 56 ml fractions). The appropriate fractions, as
determined by UV absorbance at 220 and 277 nm, were
pooled, frozen dnd Iyophilized to yield 0.59 g (29%) of the
desired intermediate azide (Seg ID No. 47). *'H NMR (400
MHz, CD,0D): §7.00 (d, 2H), 6.69 (d, 2H), 5.34 (d, IH), .
5.07 (d, 1H), 5.00 (m, 1H), 2.88 (dd, 1H), 1. 17 (d, 3H)
FAB-MS (Li), m/z 1036 (M-N,+Li}" : '

B. Preparauon of Compound of Formula (8) (Seq ID. No
48) - .

_The purified azide from Part A (0 15 g, 0.142 mmol) was
dissolved in a mixture of 4 ml methanol, 1 ml water and 0.5
ml of acetic acid. 10% Pd-C (50 mg) was added to the
solution. The reaction flask was flushed with N,, then with
H,. The mixture was rapidly stirred at ambient temperature
for 5 hours under 1 atmosphere of H,. Subsequent filtration

(8

A Preparanon of Intcrmedxaxe Azide Compound (SeqID 60 through 2 0.2 pm frit and removal of the volatiles in vacuo

‘No. 47)

* Pneumocandin B, nitrile (Seq ID No. 20) (2.00 g, 1.91
‘mumol) was dissolved in 24 ml of 2M LiClQO,-diethyl ether.
Triethylsilane (2.00 ml) followed by trifluoroacetic acid
(1.00 ml) was added and the mixture was rapidly stirred at
ambient temperature for 6 hours. The mixture was poured

65

produced 0.124 g (80%) of the desired compound of formula
(8) Compound 1-2; R”, R"=H; R'=DMTD (Seq ID No. 2)
as a white solid, *"H NMR (400 MHz, CD,0D): 37.00 (4
© 2H), 6.69 (d, 2H), 5.04 (d, 1H), 5.01 (m, 1H), 2.79 (dd, 1H),
1.18 (d, 3H). FAB-MS (Li), m/z 1_037'(MH+'Li)*' '
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pooled, frozen and iyophilized to obtain 38 mg (72%) of the

9)

HN

Preparation of Amine Compound of Formula (9) (Seq ID desired compound of formula (9) as a white solid. *H NMR
No. 3) (400 MHz, CD,0D): 86.99 (d, 2H), 6.70 (d, 2H), 5.11 (d,
The purified azide-nitrile from Example 8, Part A (44 mg, 1H), 5.0 (m, IH), 3.05 (m, 2H), 1.17 (d, 3H). FAB-MS (Li),

0.0416 mmol) was dissolved in 1.5 ml of methanol followed 2° m/z 1041 (MH+L1)+

by CoCl,-6H,0 (59 mg, 0.25 mmol). Next, NaBH, (8x12

mg, 2.50 mmol) was added cautiously in portions. The

black, heterogeneous reaction mixture was stirred for 30 EXAMPLE 10

a0

: 60
minutes at ambient temperature. The reaction was quenched A. Preparation of Intermediate Bis-nitrile Compound
by adding about 1.5 ml of 2N HCI and enough acetic acid (Compound I-2; R”=H; R’”:CHZCN R/'=DMTD) (Seq ID
to dissolve the precipitate. The pale solution was diluted No. 2)

with 3 ml of water and purified by preparative HPLC (C18 . .

“ZORBAX", step gradient: 70% M30% B to 60%A/40% B, 65  The nitrile-amine compound of Example 8 Part B (500
15 ml/min, 15 ml fractions). The appropriate fractions as - mg, 0.459 mmol) was dissolved in 3 ml of dry dimethyl-
determined by UV absorbance at 210 and 277 nm, were formamide. Bromoacetonitrile that had been prepurified by
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" passing through a small plug of magnesium sulfate-sodium
bicarbonate (0,064 ml, 0.917 mmol), was added followed by
diisopropylethylamine (0.155 ml, 0.917 mmol). The reac-
tion mixture was stirred at ambient temperature for 18 hours.
‘It was diluted with water and purified by preparative HPLC
(C18 “DELTAPAK”, 60 ml/min, step gradient: 70% A/30%
BtoSO%A/SG%B 48.ml fractions). The appropriate
fractions, as determined by UV absorbance at 220 and 277
nm, were pooled, frozen and lyophilized to obtain 198 mg
(36%) of the desired Compound I-2; R"=H; R™-=CH,CN 'H
NMR (400 MHz, CD,0D): $7.00 (d, 2H), 6.69 (d, 2}{), 5.08
(dd, 1H), 5.01.(dd, 1H), 3.73 (s, 2H), 2.79 (dd, 1H), 1.18 (d,
3H). FAB-MS (Li), m/z 1076 (MH+Li)":
* B. Preparation of Compound of formula (10) (Seq ID No.
. The bis-nitrile from Part A (184 mg, 0.155 mmol) was
dissolved in 3 ml of methanol. NiCl,-6H,0 (148 mg, 0.621
mmol) was dissolved in the methanol and NaBH, (117 mg,
3.1 mmniol) was added in three portions. After S minutes,
COCl,-6H,0.(148 mg, 0.621 mmol) was added and stirred
-about 1 minute. An additional 117 mg of NaBH,, was added
and stirring was continued for 15 minutes. Another 60 mg
portion of NaBH,  was added to drive the reaction to
completion. The mixture was diluted with water, acidified

5

10
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hereinafter on preparation of starting materials are in sepa-
rate operations dissolved in LiClO,-diethyl ether and to it is
added with stirring trifluoroacetic acid and triethylsilane for -

5 10 10 hours. The mixture is then poured into water; filtered,

and the solid stirred with diethy! ether, then filtered and air
dried to obtain cyclopepude in which R, has been reduced
1o H.

The monoreduced compound is added to a preformed
solution of HN, (from NaN, and trifluoroacetic acid) with

" cooling and stirred at room temperature form 30 minutes to

one hour and then poured into water to obtain the azide
product whlch is recovered in the manner prcvmusly :
described.

The azide i is hydrogenated as prewously described using
Pd/C as catalyst and the product is recovered from the ﬁltmte
after separation of the catalyst,’

The products obtained in this manner are as follows:

Seq.

D

Example R, R, R, NR® RT R! No.
11 H H  CHCONH, H H CH,OC,H,, 12
2 H H CHLCN H H C.H,0CH,, 13
3 H H CH,CHNH, H H CH,OCH,, "
4 H CH, CH, H H CH,OCH,, 15

35

with INHCI and stirred until the black precipitate dissolved.
. " Purification by preparative HPLC (C18 “ZORBAX", 15
- ml/min, step gradient: 70% A/30% B to 55% A/45% B, 22.5

_'ml fractions, 220, 277 nm) gave after lyophilization a solid. '

The solid was dissolved in water and passed through an ion
exchange column (Cl— form), frozen and lyophilized to

give 81.1 mg (44%) of the desired compound of formula
(10) (Compound I-3 (Seq ID No. 3) as a white solid. 'H
NMR (400 MHz, CD,0D): 57.00 (d, 2H), 6.70 (@, 2H),

'3-33 (m, 6H), 1.18 (d, 3H). FAB-MS (Li), m/z 1084
(MH+L1)+

40

45

EXAMPLES 15-17

In operations -carded out in a manner similar to that
described in Example 7, the compounds of Examples 11, 13
and 14, are dissolved in dimethylformamide and added
thereto are purified bromoacetonitrile followed by diisopro-
pylethylamine and the mixture stirred from twelve to eigh-
teen hours to produce a nitrile (an N-cyanomethyl) com-’
pound. The latter is purified by preparauve HPLC.

The nitrile is dissolved in methanol and teduocd chemi-
cally employing nickel (1) chloride and sodium borohydride
1o obtain animoethyl substituted compound as follows:

Seq

D

Example R, R, R, NRE R R No.
15 H H CHCONH, H CHCHNH, CoHOCH,, 12
16 H H (CHLNH, H CHCHNH, CoHOCH, 14
17 H H CH, H  CHCHNH, CHOCH, 15

.EXAMPLE 11-14

In operations carded out in a manner similar to that
described in Example 4, the appropriate cyclopeptide natural
prqdug:ts or modified natural products obtained as described

EXAMPLES 18-21

In operations carried out in a manmer similar to that
described in Example 1, 2 and 3, compounds having the -
substituents below may be prepared:
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Seq
. D
Example R, R, R, NRT RE R! No.
18 OH CH, CH,CONH, H CH,CH,NH, DMTD 7
19 OH CH, CH,CH,NH, H CH,CH,NH, DMID 8
0 OH OH CHCONH, H CH,CH,NH, DMID 9
21 OH OH CHCHNH, H CH,CH,NH, DMID 14
10
EXAMPLES 22-25
In operations carried out in a manner similar to that
described in Example 1, the following compounds are
prepared: '

Seq
D
Ezxample R R, Rs NRg Rumr R No.
22 OH CH, CH, H CHCHNH, CH,0CH,, 10
23 OH CH, H : H CHCHNH, CHOGH, 1
24 OH H CHCHNH, H (CH)NH, DMID 6
25 OH H CHCHNH, H CHCCHNH, DMTD 6

HO

The above compound is prepared in a manner similar to
that described in Example 2, Part B, substituting dimethy- 55
lamine for ethylenediamine to obtain a compound of MW= -

1334.43.

34
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HO . _ .
. 'The above compound is prepared in a manner similar to
that in Example 26, substituting piperidine for d1methy— :

@7

EXAMPLE 30

A uniform mixture of the ingredients is prepared by
b]cndmg and used to fill two-piece hard gelatin capsules.

30  An aerosol composmon may be prepared havmg the -
lamine to obtain a compound of M.W. 1374. following formul ation:
. EXAMPLE 28 Per Casister
1000 compressed tablets each containing 500 mg of the > Compound of Example 2 24 mg
compound of formula (2), {Compound 1.6 (RF=H; R¥=2- e e o aoi 28
aminoethyl) Seq ID No 6.}, are prepared from the following Dichlorodifiuoromethane, NF 1215 g
formulation: - :
Compound Grams EXAMPLE 31
COW of Examgle 2 <00 250 milliliters of an injectible solution may be prepared
) 750 by conventional procedures having the following formula-
leasu: calcium pho:pha!c hydrous 5000 . tiom:
Calcium stearate 25 45
- The finely powdered ingredients are mixed well and Water %3 ﬁ,l,
granulated with 10 percent starch paste. The granulanon is Compound of Example 4 ° 400 mg
‘ dried and compressed into tablets. 50 : :
: The ingredients are blended and thereafter sterilized for
T use.
EXAMPLE 29 : _ » . .
. . L PREPARATION OF STARLING MATERIALS
1000 hard gelatin capsules, each containing 500 mg of the PR L
same compound are prepared from the following formula- 55 A-4 when R’ is DMTD may be produced by cultivating
tion: : R : Zalerion arboricola ATCC 206868 in nutrient medium
’ with mannitol as the primary source of carbon as
described in U.S. Pat. No. 5,021,341, Jun. 4, 1991.
Compound _ Grams A-7 when R’ is DMTD may be produced by cultivating
Compound of Example 2 00 60 Zalerion arboricola ATCC 20868 in nutrient medium as'
Starch 250 described in U.S. Pat. No. 4,931,352, Jun. 5, 1990, -~
Lactose 750 A-10 when R’ is linoleyl may be produced by cultivating
gcd 2{3 Aspergilius nidulans NRRL 11440 in nutrient medium as
om sicarste . described in U.S. Pat. No. 4,288,549, Sep. 8, 1981. =
65 A-I1 when R’ is 11-methyltridecyl may be produced by

cultivating Aspergillus sydowi in nutrient medium as
described in J. Antibiotics XL (No. 3) p 28 (1987).
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A-12 may be produced by cultivation of Zalerion arbo-
ricola ATCC 20958 in nutrient medium as described in
copending U.S. application Ser. No. 07/630,457, filed Dec.
19, 1990, U.S. Pat. No. 5,306,708 issued Apr. 26, 1994.

Compounds in which R; is H may be produced as
described in Example 4, Part A.

Compounds in which R, is CH,CN such as A-2, A-5 and
A-8 may be produced by the reaction of a compound having
a carboxamide group in the corresponding position with
excess cyanuric chioride in an aprotic solvent. Molecular

10

sieves may be employed in this reaction. After completion of

the reaction, the sieves, if employed, are removed, and the
filtrate concentrated to obtain the nitrile compound as more
fully described in copending U.S. application Ser No. 936,
434, Sep. 3, 1992. :

Compounds in which R, is CH,CH,NH, such as A-3, A-6
and A-9 may be produced by either a chemical or catalytic
reduction of the nitrle. It is conveniently carried out
employing large molar excess of sodinm borohydride with
cobaltous chloride as more fully described in copending
U.S. application Ser. No. 936,558, Sep. 3, 1992.

15

20
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Starting materials in which R’ is a different group from
that of the natural product may be obtained by deacylating
the lipophilic group of the natural product by subjecting the
natural product in a nutrient medium to a deacylating

~enzyme until substantial deacylation occurs, said enzyme

having first been obtained by cultivating a microorganism of
the family Pseudomondaceae or Actinoplanaceae, as
described in Experentia 34, 1670 (1978) or U.S. Pat. No.
4,293,482, recovering the deacylated cyclopeptide, and
thereafter acylating the deacylated cyclopepetide by mixing
together with an appropriate active ester R’COX to obtain
Compound A with the desired acyl group.

" SEQUENCE LISTING

( 1 ) GENERAL INFORMATION:

(iii ) NUMBER OF SEQUENCES: 60

{ 2 ) INFORMATION FOR SEQ ID NO:1:

( i ) SEQUENCE CHARACTERISTICS:
( A Y LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( = i ) SEQUENCE DESCRIPTION: SEQ ID NO: 1:

Xaa Thr Xza Xaa Xaa Xaza
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:2:

( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 2:

Xaa Thr Xsa Xaaz Xaa Xaa
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:3:

{ i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Noi Relevant
¢ D ) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:
(A ) DESCRIPTION: PEPTIDE
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-continued

(x i ) SEQUENCE DBMON: SEQID NO: 3:

Xaa Thr Xaa Xaas Xaa Xnra
: 1 5 ’

“( 2 ) INFORMATION FOR SEQ ID NO:4:

( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
{ B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

" (i i )MOLECULE TYPE:
: ( A ) DESCRIPTION: PEPTIDE

“{ x i) SEQUENCE DESCRIPTION: SEQ ID NO: 4:

Xaas Thr Xaas Xan Xzz2 Xza
1 5

( 2 ) INFORMATION FOR SEQ ID NO:s:

{ i ) SEQUENCE CHARACTERISTICS:
: ( A ) LENGTH: 6
(B ) TYPE: AMINO ACID
© ( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY:; CIRCULAR

¢ i1 )MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 5

Xas Thr Xz Xae Xa: Xaa
1 ' R -1

{ 2 ) INFORMATION FOR SEQ ID NO:6:

( i ) SEQUENCE CHARACTERISTICS:
( A)LENGTH: 6
( B ) TYPE: AMINO ACID
('C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR ~ ~

(i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID) NO: 6:

X1t Thr Xaa Xaa Xas Xsza '
o1 5

( 2 ) INFORMATION FOR SEQ ID NO:7:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
{ B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 7:
Xxlv Thr Xa2a2 Xaz Xaa Xaa
1 s
( 2 ) INFORMATION FOR SEQ ID NO:§:
( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6

( B ) TYPE: AMINO ACID
( € ) STRANDEDNESS: Not Relevant
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( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: &:

Xaa Thr Xaa Xaaz Xaa Xaa
1 ' : s

( 2 ) INFORMATION FOR SEQ ID NO:9:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( € ) STRANDEDNESS: Not Relevant
{ D ) TOPOLOGY: CIRCULAR

(ii ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ D NO: 9

Xaa Thr Xaa X2z Xazas Xas
1 5 -

{ 2 ) INFORMATION FOR SEQ ID NO:10:

{ i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINQ ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

{ i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i )} SEQUENCE DESCRIPTION: SEQ ID NO: 10:
Xaa Thr Xaa Xaa Thr Xaas
1 s
{ 2 ) INFORMATION FOR SEQ ID NO:11:
{ i ) SEQUENCE CHARACTERISTICS:
{ A )LENGTH: 6
{ B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

(xi )SEQUENCE‘. DESCRIPTION: SEQ ID NO: 11:
X223 Thr Xaa Xaas Scr Xaaz
1 5
{ 2 ) INFORMATION FOR SEQ ID NO:12:
( i ) SEQUENCE CHARACTERISTICS:
{ A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C } STRANDEDNESS: No: Relevant
( D ) TOPOLOGY: CIRCULAR

(i i )MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 12;
Xza Thr X2z Xaa Xaa Xaa
1 5

{ 2 Y INFORMATION FOR SEQ ID NO:13:
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( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
{ D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 13:

Xsa Thr Xas Xas Xza Xaa
1 . 5

(- 2 ) INFORMATION FOR SEQ D NO:14:

. { i ) SEQUENCE CHARACTERISTICS:
‘(A ) LENGTH: 6 .
{ B ) TYPE: AMINO ACID
(-C ) STRANDEDNESS: Not Relevant
{ D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE: .
{ A ) DESCRIPTION: FEPTIDE

¢xi )S;QUENCE DESCRIPTION: SEQ ID NO: 14:

Xas Thr Xaza Xas Xaa Xaa
1 s

{ 2 ) INFORMATION FOR SEQ ID NO:15:

( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
(B ) TYPE: AMINO ACID
() STRANDEDNESS: Not Relevant
. { D ) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:'
{ A ) DESCRIPTION: PEPTIDE

( x i } SEQUENCE DESCRIPTION: SEQ ID NO: 15:

Xas Thr Xass Xaa Thr Xaxs
1 . H

{ 2 ) INFORMATION FOR SEQ ID NO:16:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relcvant
( D ) TOPOLOGY: CIRCULAR

{ i i ) MOLECULE TYPE:
(A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 16:
Xaa Thr Xaa Xat Xaa Xax
1 H
( 2 ) INFORMATION FOR SEQ ID NO:17:

{ i ) SEQUENCE CHARACTERISTICS:
{ A ) LENGTH: 6§ .
{ B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
{ D ) TOPOLOGY: CIRCULAR

¢ i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEFTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 17:
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Xaa Thr X222 Xaa Xaz Xaa
1 5

( 2 ) INFORMATION FOR SEQ ID NO:18:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not, Releyant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 18;

Xas Thr Xaa Xazs Xaa Xaa
1 . 5

( 2 ) INFORMATION FOR SEQ ID NO:19:

{ i ) SEQUENCE CHARACTERISTICS:
(A YLENGTH: 6
{ B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

{ x i )} SEQUENCE DESCRIPTION: SEQ ID NO: 19:

Xaes Thr Xazz Xaaz Xaa Xaa
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:20:

{ i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B } TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevast
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 20:

Xaa Thr Xaa Xaa Xaa Xz
1 ]

( 2 ) INFORMATION FOR SEQ ID NO:21:

( i ) SEQUENCE CHARACTERISTICS:
{ A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 21:

Xaa Thr Xaa Xaa Xasaz Xaa
1 ’ 5

{ 2 ) INFORMATION FOR SEQ ID NO:22:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: §
{ B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR
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( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 22:

.Xaa Thr Xaa Xasa Xaa
1 ) 5

( 2 ) INFORMATION FOR SEQ ID NO:23:

{ i ) SEQUENCE CHARACTERISTICS:
(A )LENGTH: 6
( B ) TYPE: AMING ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE: . ’
: ( A ) DESCRIPTION; FEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 23:
Xaa Thr Xaa Xazaa Xaas
"1 - 5
( 2 ) INFORMATION FOR SEQ ID NQ:24:
[¢ i ) SEQUENCE CHARACTERISTICS:
. ( A ) LENGTH: 6 '
( B ) TYPE: AMINO ACID
. ( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
’ ( A )} DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 24:
Xas Thr Xaa Xaa Xaa
1. 5
( 2 ) INFORMATION FOR SEQ ID NO:25:
( i ) SEQUENCE CHARACTERISTICS:

{ A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

(i i )y MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 25:
. Xxa Thr Xaas Xaa Thr
1 ]
( 2 ) INFORMATION FOR SEQ ID NO:26:
( i ) SEQUENCE CHARACTERISTICS:

( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

(i i )MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIFTION: SEQ 1D NO: 26:.
X232 Thr Xz2a Xaa Ser
B . 5
( 2 ) INFORMATION FOR SEQ ID NO:27:

( i )} SEQUENCE CHARACTERISTICS:

Xaa

X211

Xra

Xaa

Xaz
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( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR /-

( i i Y MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x.i ) SEQUENCE DESCRIPTION: SEQ ID NO: 27:

Xaa Thr Xaz X2a Xaa Xaa
1 5

( 2 ) INFORMATION FOR SEQ ID NO:28:

( i ) SEQUENCE CHARACTERISTICS:
- { A)LENGTH: 6
{ B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE: .
(A ) DESCRIPTION: PEPTDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 28:

Xaa Thr Xaa Xz2a Xaa Xaa
1 5

{ 2 Y INFORMATION FOR SEQ ID NO:29:

( i ) SEQUENCE CHARACTERISTICS:
. { A JLENGTH: 6
( B ) TYPE: AMING ACID
( C ) STRANDEDNESS: Not Relevant
(D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 29:

Xza Thr Xaa Xaa Xaa Xaza
1 s

( 2 ) INFORMATION FOR SEQ ID NO:30:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relcvant
( D) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 30:
Xaa Thr Xaa Xaza Thr Xaa
1 s
( 2 ) INFORMATION FOR SEQ ID NO:31:
{ i ) SEQUENCE CHARACTERISTICS:
{ A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 31:

Xz2a Thr Xae Xza Xaa Xaa
1 5
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( 2 ) INFORMATION FOR SEQ ID NO:32:

( i ) SEQUENCE CHARACTERISTICS:
- { A YLENGTH: 6
( B ) TYPE: AMINO ACID
.{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY; CIRCULAR

(i i ) MOLECULE TYPE:
( A ) DESCRIPTION; PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 32

Xaa Thr Xaez X211 Xia Xaa
H 5

( 2 ) INFORMATION FOR SEQ ID NO:33:

( i ) SEQUENCE CHARACTERISTICS:
: ( A YLENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
({ D ) TOPOLOGY; CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEFTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 33

Xaa Thr Xaa Xaa Xna Xaz
1 5

( 2 ) INFORMATION FOR SEQ ID NO:34:

{ i1 ) SEQUENCE CHARACTERISTICS:
{ A )LENGTH: 6
( B ) TYPE: AMINQ ACID
( C ) STRANDEDNESS: Not Relevant
( D )} TOPOLOGY: CIRCULAR

{ i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 34;

Xaa Thr Xaa Xas Xza Xaa
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:35:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Noi Relevant
( D) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION; SEQ ID NO:.35:

Xaa Thr Xaa X221 Xza Xz2a
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:36:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE
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( x i ) SEQUENCE DESCRIFTION: SEQ ID NO: 36

"Xaa Thr Xaa Xas Xaa Xaa
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:37:

( i ) SEQUENCE CHARACTERISTICS:
( A)LENGTH:6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relcvant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 37:

Xza Thr Xaa Xaa Xaa Xaa
1 5

( 2 ) INFORMATION FOR SEQ ID NO:38:

( i ) SEQUENCE CHARACTERISTICS:
( A )} LENGTH: 6
( B )} TYPE: AMINO ACID
{ C ) STRANDEDNESS: Nol Relevant
{ D ) TOPOLOGY: CIRCULAR

(i i)MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 38:

"Xaas Thr Xza Xaa Xas Xaas
1 5

{ 2 ) INFORMATION FOR SEQ ID NQ:39:

{ i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
{ D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIFTION: SEQ ID NO: 39:
Xz2s Thr Xz2a Xaza Xaa Xaa
1 s
( 2 ) INFORMATION FOR SEQ ID NO:40:
( i ) SEQUENCE CHARACTERISTICS:
¢ A ) LENGTH: 6
{ B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D) TOPOLOGY: CIRCULAR

¢ i & ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NQ: 40:
Xaa Thr Xae Xz2a Thr Xaa
1 5
( 2 ) INFORMATION FOR SEQ ID NO:41:
( i ) SEQUENCE CHARACTERISTICS:

( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
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{ C ) STRANDEDNESS: Not Relevan
{ D ) TOPOLOGY: CIRCULAR

( i i )MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

('x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 41:

Xaa Thkr Xaa X|-a Ser Xaa
1 5

“{'2 ) INFORMATION FOR'SEQ TD NOi4Z:

{ i ) SEQUENCE CHARACTERISTICS:
{ A-) LENGTH: 6
{ B ) TYPE: AMINO ACID
. { C') STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
’ ( A ) DESCRIPTION: FEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 42:

Xaa Thr Xae Xaa Xaa Xaa.
1 . 5

{ 2 ) INFORMATION FOR SEQ ID NO:43:

( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
( B ) TYPE: AMINO ACID
{ € ) STRANDEDNESS: Not Relevant
({ D ) TOPOLOGY: CIRCULAR

(i i )MOLECULE TYPE:
( A ) DESCRIPTION: PEFTIDE

(=i ) SEQUENCE DESCRIPTION: SEQ ID NO: 43:

Xaxs Thr Xaa Xaz Xza Xazs
i 5

{ 2 ) INFORMATION FOR SEQ ID NO:44:

( i ) SEQUENCE CHARACTERISTICS:
( A)LENGTH: 6
( B ) TYPE: AMINOG ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR :

( i { ) MOLECULE TYPE: .
( A ) DESCRIPTION: PEPTIDE

¢ x i ) SEQUENCE DESCRIPTION:; SEQ ID NO: 44:
Xss Thr Xag Xa2a Xaa X1
T s
( 2 ) INFORMATION FOR SEQ ID NOw45:
( i ) SEQUENCE CHARACTERISTICS:
" (A )LENGTH: 6
{ B ) TYPE: AMINO ACID
('C ) STRANDEDNESS: Not Relevant
(D ) TOPOLOGY: CIRCULAR :

(i i )MOLECULE TYPE: .
{ A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ I NO: 45:

Xsa Thr Xas Xan Thr Xaa
1 5
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{ 2 ) INFORMATION FOR SEQ ID NO:46:

( i ) SEQUENCE CHARACTERISTICS:
{ A)LENGTH: 6
{ B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
{ D ) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:
(_A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 46:

Xaa Thr Xz2a Xaza Xas Xaz
1 5

( 2 ) INFORMATION FOR SEQ ID NO:47:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
“( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( & i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

{(x1i) SEQU@CB DESCRIPTION: SEQ ID NO: 47:

Xas Thr Xaa Xaz Xaas Xaa
1 5

( 2 ) INFORMATION FOR SEQ ID NO:48:

( i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
( B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not, Relevant
{ D ) TOPOLOGY: CIRCULAR

(i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 48:

Xea Thr Xaa X213 Xaa Xaus
1 5

( 2 ) INFORMATION FOR SEQ ID NO:49:

{ i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C )} STRANDEDNESS: Not Relcvant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

" (xi ) SEQUENCE DESCRIPTION: SEQ Il NO: 49:
Xaa Thr Xaa Xaza Xaz Xaa
1 s
( 2 ) INFORMATION FOR SEQ ID NO:50:
( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
{ B ) TYPE: AMINO ACID
{ C ) STRAKDEDNESS: Not Relovant
{ D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NQ: 50:
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Xaa Thr Xasa Xz2a Xae Xz
1 R 5

( 2 ) INFORMATION FOR SEQ ID NO:51:

( i ) SEQUENCE.CHARACTERISTICS:
( A )LENGTH: 6
_ ( B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i )MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

(& i ) SEQUENCE DESCRIPTION: SEQ ID NO: S1:

Xas Thr Xaz X2 X112 Xaa
‘1 - 5

. { 2 ) INFORMATION FOR SEQ ID NO:52:

{ i ) SEQUENCE CHARACTERISTICS:
(-A )LENGTH: 6
(B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE: .
( A ) DESCRIPTION: PEFTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ I NO: 52:

- 'Xas Thr Xasa Xan Xz2a Xz
1 s

( 2 ) INFORMATION FOR SEQ ID NO:Sé:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMING ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

(i i ) MOLSCULE TYPE: .
( A ) DESCRIPTION: PEPTIDE

(xi .) SEQUENCE DESCRIPTION: SEQ ID NO: §3:

Xaa Thr Xaa Xa:r Xza Xaa
1 5

{ 2 ) INFORMATION FOR SEQ ID NO:54:

{ i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6 .
( B ) TYPE: AMINO ACID
{ C') STRANDEDNESS: Not Relcvant
( D ) TOPOLOGY: CIRCULAR

(i i )MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 54:

Xaa Thr Xazx Xaa Xza Xaa
1 5

(2 ) INFORMATION FOR SEQ ID NO:55:

{ i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6 -
{ B ) TYPE: AMING ACID
.{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR-
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(ii)MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 55:

Xra Thr Xaaz Xaan Thr Xanz
1 5

( 2 ) INFORMATION FOR SEQ ID NO:56:

( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( ¢ i-) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 56:

Xzas Thr Xaa Xaa Ser Xaa
1 s

( 2 ) INFORMATION FOR SEQ ID NO:57:

{ i ) SEQUENCE CHARACTERISTICS:
( A )LENGTH: 6
( B ) TYFE: AMINO ACID
( C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE

(x i. } SEQUENCE DESCRD’HO& SEQID NO: §7:
Xaa Thr Xaa Xaas Xas Xaa
1’ 5
(2 ) INFORMATION FOR SEQ ID NO:58:
( i ) SEQUENCE CHARACTERISTICS:
{ A YLENGTH: 6
( B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
{ A ) DESCRIPTION: PEPTIDE

{ x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 58:
Xaa Thr Xaa Xaa Xasa Xaz
1 5
( 2 ) INFORMATION FOR SEQ ID NO:59:
( i )} SEQUENCE CHARACTERISTICS:
( A)LENGTH: 6
( B ) TYPE: AMINO ACID
{ C ) STRANDEDNESS: Not Relevant
( D ) TCPOLOGY: CIRCULAR

( i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEFTIDE

( x i )} SEQUENCE DESCRIPTION: SEQ ID NO: 59:
Xaa Thr Xz2a Xas Xaa Xaa
1 5

( 2 ) INFORMATION FOR SEQ ID NO:60:
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( i ) SEQUENCE CHARACTERISTICS:
( A ) LENGTH: 6
( B ) TYPE: AMINO ACID
( € ) STRANDEDNESS: Not Relevant
( D ) TOPOLOGY: CIRCULAR
(i i ) MOLECULE TYPE:
( A ) DESCRIPTION: PEPTIDE
( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 60:
Xaa Thr Xaas Xazs Thr Xaa
1 5
We claim: : _ 15 -continued
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_or a pharmaceutically acceptable salt thereof.

3. A method for controlling Pneumocystis pneumonia in
xmmunc—compromxsed patients comprising administering.a
therapeutically effective amount of a compound selected

: .from the group consxstmg of
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: Attachment E
CANCIDAS (Caspofungin Acetate)
Chronology of Events
NDA | DATE EVENT
IND | 21-213
48,484
Serial
No.
000 8/3/1995 | Investigational New Drug Application filed (IND
48,484). '

X 9/1/1995 | Permission granted by FDA to begin study proposed

in initial IND. ,
003 10/11/1995 | Response to FDA Clinical comments faxed on
9/5/1995.
008 1/10/1996 Response to FDA request made 11/6/1995 for
additional information regarding the Chemistry,
Pharmacology/Toxicology and Biopharmaceutics
sections.
022 10/7/1996 | Submission of first IND Annual Progress Réport.
X 12/6/1996 | Teleconference with FDA to discuss recommended
‘ changes to Candida Esophagitis study (Protocol 004)
and FDA questions concerning statistical methods.

X 3/10/1997 | Mid-Phase Il Meeting with FDA to discuss clinical
development plans.

X 4/18/1997 | Meeting with FDA to discuss plahned clinical study
of MK-0991 versus Amphotericin B in the treatment
of Invasive Candidiasis.

056 5/30/1997 | Draft pivotal Phase III study designed to support

MK-0991 in the treatment of Invasive Aspergillosis
in patients who are refractory to or intolerant of
Amphotericin B was submitted for FDA comments
and concurrence on study design and data analysis.
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IND NDA DATE EVENT

48,484 | 21-213
Serial

No.

057 6/5/1997 | Submission of report of preclinical efficacy of MK-
0991 in neutropenic mouse models of disseminated
Candidiasis and Aspergillosis as requested in
follow-up to telephone conversations with FDA on
3/10/1997, 5/1 and 5/2/1997.

X 6/11/1997 | Teleconference with the FDA to discuss MRL’s
proposed definition of statistical equivalence to be
used in the Aspergillosis salvage study.

X 8/15/1997 Telecdnference with the FDA to address questions
concerning MK-0991 versus Amphotericin B in the
treatment of Invasive Candidiasis study (Protocol
014). '

074 10/2/1997 | Submission of second IND Annual Progress Report.

087 1/13/1998 | Submission of pivotal Phase I study to support
MK-0991 versus Fluconazole in the treatment of
Esophageal Candidiasis for comments and
concurrence.

089 1/20/1998 | Submission of pivotal Phase III study to support
MK-0991 in the treatment of Invasive Aspergillus
Infections in Adults who are Refractory to or
Intolerant of Amphotericin B, Lipid Formulations of
Amphotericin B or Azoles (Protocol 019).

094 2/6/1998 | Response to FDA facsimile of 1/28/1998 requesting
clarification regarding the draft Phase III protocol for
study of Candida Esophagitis submitted.

X 3/6/1998 | Teleconference with the FDA to discuss MRL’s

submission of 2/1/1998 (Serial No. 095) requesting
FDA concurrence with MRL’s proposal for
developing MK-0991 as an empiric therapy for the
febrile neutropenic patient with suspected fungal
infection.
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IND | NDA | DATE EVENT
48,484 | 21-213
Serial |
No.

X 8/5/1998 | End-of-Phase II meeting held with the FDA.

130 10/5/1998 | Submission of third IND Annual Progress Report.

148 1/18/1999 | Submission of full reports on the 6 month (27-week)
intravenous toxicity studies in rat and monkeys as
requested by FDA.

159 2/19/1999 | Submission of Data Analysis Plan for Protocol 014.

166 3/19/1999 | Formal request for “Fast Track Designation” for |
MK-0991 submitted.

179 4/20/1999 | Response to FDA facsimile of 4/1/1999 regarding
Data Analysis Plan for Protocol 014.

X 5/12/1999 | Meeting with FDA to discuss “Fast Track
Designation” for MK-0991 (approval granted).

X 5/27/1999 | Letter from FDA formally approving “Fast Track
Designation” for patients with aspergillosis who are
refractory to, or intolerant of, other therapies.

193 6/3/1999 | Submission of Data Analysis Plan for Protocol 019.

X 6/30/1999 | MRL verbally requested agreement from the FDA
on a “streamlined” Clinical Study Report format for
Phase I studies.

196 7/1/1999 | MRL requested review and approval of the proposéd
trademark “Cancidas” to the FDA.

198 7/8/1999 | Submission of proposed “streamlined” Clinical
Study report for FDA comment.

209 8/30/1999 | Submission of Protocol 028 (epidemiological study

drafted at FDA’s request) for FDA comment.
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212 9/13/1999 | Submission of Data Analysis Plan for Protocol 020
(MK-0991 versus Fluconazole in the Treatment of
Esophageal Candidiasis in Adults).
215 10/4/1999 | Response to FDA comments made 9/15/1999 on
Protocol 028.
216 10/6/1999 | Submission of fourth IND Annual Progress Report.
218 10/13/1999 | Response to FDA comments of 9/15/1999 on
trademark.
225 11/16/1999 | Response to FDA comments of 10/28/1999 on
trademark.
224 11/15/1999 | Submission of Data Analysis Plan for Historical
Control Study (Protocols 028/029).
228 11/22/1999 | Request for FDA concurrence on pre-submission of
certain sections of the NDA.
231 11/23/1999 | Response to FDA telephone request of 11/12/1999
concerning MRL’s Pre-NDA Meeting Background
Package submitted 10/29/1999/Serial No. 221.
X 11/29/1999 | Pre-NDA Meeting was held.
X 12/7/1999 | Submission of full NDA User Fee (User Fee ID No.
3868) to the Mellon Bank in Pittsburgh, PA.
X 12/8/1999 | Pre-submission of Nonclinical Toxicology section
- | (first NDA section) to the FDA. '
234 12/9/1999 | Provided practice SAS Transport files for the

reviewer’s use and training at the FDA’s request.
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235

12/13/1999

Response to FDA telephone requests of 9/13/1999
and 11/23/1999 concerning Data Analysis Plan for
Protocol 020.

242

1/19/2000

Provided practice SAS Transport files containing
efficacy information for the reviewer’s use and
training at the FDA'’s request.

1/21/2000

Response to Pharmacology Reviewer’s request of
11/29/1999 for copies of certain summary
information for any pre-clinical toxicology reports

-{ was provided on CD and in hard copy.

2/7/2000

FDA provided a list of specific data elements for
customized Clinical Microbiology SAS Transport
Files.

3/15/2000

Pre¥subnlission of Chenﬁétry ahd'Pharrhaceutical
Manufacturing and Controls section to the FDA.

3/21/2000

Teleconference with the FDA regarding the contents
of the Clinical Microbiology SAS Transport Files.

4/3/2000

Pre-submission of Nonclinical Pharmacbkinetics
section to the FDA.

4/7/2000

Submission of documentation in response to the
Division of Scientific Investigations request of
1/24/2000 for investigator and study site '
information.

5/24/2000

Response to Chemistry Reviewer’s request of
5/17/2000 to confirm manufacturing site
information.

269

6/13/2000

Submission of prompt for Written Réquest for
Pediatric Studies.
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6/14/2000

Informed the FDA a minor change required in the
Nonclinical Toxicology section of the NDA.

6/28/2000

Pre-submission of the Nonclinical
Pharmacodynamics section to the FDA.

278

7/11/2000

Provided specific SAS Transport files for the
Agency’s testing per FDA’s request during
teleconference of 3/20/2000.

7/17/2000

Faxed the letter describing in detail both the change
and rationale for the change in the Nonclinical
Toxicology section of the NDA.

7/28/2000

New Drug Application submitted to the FDA.

7/31/2000

Response to FDA request made 7/14/2000 for copy
of the full NDA on a DLT tape.

8/14/2000

Amendment to the pending application —
Submission of SAS transport files containing
datasets supporting the two population
pharmacokinetics reports as agreed in telephone
conversation of 7/18/2000.

8/29/2000

Response to FDA request made 8/25/2000 for a copy
of the “coming soon” advertisement recently
submitted to DDMAC.

294

9/8/2000

Response to FDA Fax received on 9/5/2000
concerning comments on the Written Request for
Pediatric Studies.

9/20/2000

Amendment to the pending application — Results of
a re-analysis of patient covariate data (Protocol 019).
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9/25/2000

Response to Division of Scientific Invye'stigations’
request made 9/14/2000 for information to be used
in preparation for audits.

9/29/2000

Response to FDA request for additional copies of
Volume 1 of the Clinical and Statistical
Documentation section.

303

10/2/2000

Submission of fifth Annual IND begfess ”R'eyport.

10/16/2000

Response to FDA recommendation (during meetings
of 5/12/1999 and 11/29/1999) for submission of
expert panel assessment of 11 supplemental patients
enrolled in Protocol 019.

10/19/200

Response to FDA request made 10/3/2000 for
clarification of wording in Clinical Microbiology
section.

10/20/2000

Response to FDA request made 10/13/2000 for
information regarding three patients in the correction
to Protocol 019.

10/26/2000

Amendment to pending application — Information
demonstrating the successful manufacturing process
technology transfer for drug substance and drug
product as agreed at 11/29/1999 meeting.

10/27/2000

Response to FDA request made 10/ 17/2000
containing questions related to the Microbiology
section.

10/31/2000

Response to FDA request made 10/18/2000
containing questions from FDA Biopharmaceutics
and Microbiology reviewers.

11/8/2000

Response to FDA request made 10/31/2000
containing a request from the FDA Microbiology
reviewer.
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X 11/13/2000 | Response to FDA request made 11/2/2000 via E-
mail for Case Report Forms and patient summaries
for Protocol 019 (initial response sent 11/3/2000 via
four separate E-mail messages due to size of
attachments).

X 11/15/2000 | Response to FDA request made 11/3/2000 for
specific annotated Case Report Forms for Protocol
019 and 028.

X 11/16/2000 | Submission of Draft Advisory Background Package
to FDA for comment.

X | 11/21/2000 | Response to FDA request made 11/13/2000 for
additional information requested by the
Biopharmaceutics reviewer.

X 11/22/2000 | Response to FDA request made 11/6/2000 for

- | additional information requested by the Clinical and
Statistical reviewers.

X 11/28/2000 | Submission of Safety Update Report.

X 11/28/2000 | Desk copy of CMC amendment, originally submitted
10/26/2000, submitted to Phlladelphla District
Office.

X 11/30/00 | Teleconference with FDA to address FDA
comments on Draft Advisory Background Package.

X 12/5/2000 | Response to FDA request made 12/5/2000 for extra
copies of certain sections of the Clinical and
Statistical Documentation section.
X 12/7/2000 | Submission of Advisory Committee Background

Package.
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12/8/2000

Submission of Advisory Committee Background
Package — Corrected electronic media.

12/13/2000

Response to FDA request made 11/30/2000 for
Statistical information regarding MRL'’s draft
Advisory Committee Background Package.

12/13/2000

Submission of Advisory Committee Backgroimd
Package to official file.

319

12/14/2000

Response to FDA comments received 11/15/2000
regarding pharmacokinetic study in children with
new onset fever and neutropenia.

12/15/2000

Response to FDA request made 12/14/2000 for
additional hard copies of Advisory Committee
Background Package.

12/15/2000

Response to FDA request made 11/30/2000 for
clarification of Historical Controls Study (Protocols
028/029) information in the Draft Advisory
Committee Background Package.

12/15/2000

Amendment to Pending Application — Memo
containing preliminary pharmacokinetic and safety
results for patients with moderate hepatic
insufficiency (Protocol 030).

12/21/2000

Response to FDA request made 11/30/2000 for
answers to questions from the Chemistry reviewer

| (responses sent 12/13/2000 via E-mail).

12/22/2000

Response to FDA request made 12/ 15/2000 via E-
mail for case summaries for all patients in the
Historical Control Study (Protocol 028/029).

172/2001

FDA face-to-face meeting to provide/discuss outline
of MRL advisory presentation and to address
questions from the Agency.
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1/10/2001

FDA Antiviral Drugs Advisory Committee Meeting
for CANCIDAS. Advisory Committee
recommended the approval of CANCIDAS.

1/15/2001

Response to FDA request made 11/14/2000
concerning the Population Pharmacokinetics Reports
(response sent 11/14/200 via E-mail).

1/17/2001

Response to FDA request made 11/6/2000 for
information regarding the patient population at site
028-003 (response sent 12/13/2000 via E-mail).

1/18/2001

Submission of MRI.’s Phase IV Commitment
Proposal via E-mail.

1/18/2001

Response to FDA request made 11/15/2000 for
information from either preclinical or clinical
sources on the distribution of caspofungin into the
csf or central nervous system (response sent via E-
mail 11/21/2000).

1/19/2001

Response to FDA request made 11/13/2000 for
information regarding in vivo and in vitro outcomes
in the treatment of primary pulmonary aspergillosis
in persistently granulocytopenic rabbits (response
sent via E-mail 12/13/2000).

1/22/2001

Response to FDA request for draft labeling ~ FDA
comments made via fax 1/12/2001 (response sent via
E-mail 1/18/2001).

1/22/2001

Teleconference to discuss draft Labels.

1/23/2001

Submission of Advisory Committee Meeting Back-
Up Slides.

1/23/2001

Teleconference to discuss draft Labels and Phase IV
Commitments.
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X 1/24/2001 | Response to FDA comments on Phase IV
Commitments made 1/23/2001.

X | 1/24/2001 | Teleconference to discuss draft Labels and Phase IV
Commitments.

X 1/25/2001 | Response to FDA request made 1/2472001 for
revised Phase IV commitments based on FDA
comments.

X 1725/2001 | Amendment to Pending Application — Proposed |
Draft Labeling (labels sent via E-mail 1/24/2001).

X 1/25/2001 | Teleconference to discuss labeling and product name
logo which featured a “sunburst” graphic element.

X 1726/2001 | Response to FDA request made 1/25/2001 to alter |
carton and vial labeling (mock-ups of carton and vial
labeling sent via E-mail 1/26/2001).

X 1/26/2001 | Amendment to Pending Application — Final labeling.

X 1/26/2001 | FDA Approval Letter for the use of CANCIDAS
(caspofungin acetate) for injection for the treatment
of invasive aspergillosis in patients who are
refractory to or intolerant of other therapies.

X 1/30/2001 | Response to FDA request made 11/30/2000
regarding the Aspergillus fungal burden in rodent
models of disseminated aspergillosis (response sent
via E-mail on 12/15/2000).

X 1/30/2001 | Response to FDA request made 12/14/2000 for an

update on information regarding a particular
reference (abstract by Vazquez JA et al., 1996).
(Response sent via E-mail on 12/15/2000)

e
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_2/172001
- 77 results"Sf Protocdl 032 (preliminary results sent via

Response to FDA request made 11/30/2000 for

E-mail on 12/20/2000).

~-2/1/2001 -

~Submisstonof:Advisory Committee Meeting
Backup Slides on CD.

2/1/2001

Response to FDA request made 12/3/2000 for
information regarding the Historical Control Study
(Protocol 028/029) (response sent via E-mail

C o 1202172000) 50575

2/5/2001

Response to FDA request made 11/30/2000 for
results from a multiple dose study investigating the
potential drug-drug interactions between
caspofungin acetate and rifampin (Protocol 035)
when available (response sent via E-mail 1/5/2001).

21272001
o e RS oriatidTon” patients ‘who died while being treated

Response to FDA request made 1/16/2001 for

with caspofungin and steroids (response sent via E-
mail 1/22/2001)

S YR 4-_' Y i‘»{_‘ Tareyr

I 2 I

2202001

.Response to FDA questlons and request made
1/12/2001 pertaining to the CMC section of the

. NDA Tesponse sent V1a E—mall 1/18/2001).

LA Sl

'2/21/2001

Response to FDA request made 1/24/2001 for
additional information regarding Merck’s normal
procedures and timing for submission of reports of
post-marketing adverse experiences (response sent
via E-mail 1/25/2001). =

o




