
PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In Re: U.S. Patent 5514,650 

Issued: May 7,1996 

. To: James M. Balkovec, Regina M. Black and Frances A. Bouffard 
I 

For: AZA CYCLOHEXAPEPTIDE COMPOUNDS 

Assistant Commissioner for Patents 
Box Patent Extension 
Washington, D.C. 2023 1 

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. 5514,650 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 convenience 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 contains as the active ingredient, 

Caspofungin acetate, whose chemical name is ‘l-[(4R,5S)-5-[(2- 

aminoethyl)amino]-~2-(10,12-dimethyl-l-oxotetradecyl)-4-hydroxy-L- 

omithine]-5-[(3R)-3-hydroxy-L-omithine]pneumocandin Ba diacetate salt. 

Caspofungin is represented by the following structural formula: 

(2) The approved product was subject to regulatory review under the Federal 

Food, Drug and Cosmetic Act, Section 505 (21 U.S.C. 355). 

(3) The approved product, CANCIDASG.9 (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 26,200l. 

(4) The only active ingredient in CANCIDASO 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 2 1-213 by the Food and Drug Administration on January 26,200l. 
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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 27,200l. 

(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 “13” for a complete copy of the patent identified in paragraph 

(6) hereof. 

(8) A Terminal Disclaimer, attached hereto as Attachment “C,” was 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. 

5,5 14,650. The Maintenance Fee Statement for US Patent No. 5,514,650 is 

attached hereto 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 product. 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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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., amphotericin B, lipid formulations of amphotericin B 

and/or itraconazole) and contains Capsofungin acetate, which is a 

pharmaceutically acceptable salt of l-[(4R,%)-5-[(2aminoethyl)amino]- 

N2-(10,12-dimethyl-l-oxotetradecyl)-4-hydroxy-L-ornithine]-5-[(3~)-3- 

hydroxy-L-ornithinelpneumocandin Bo. 
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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) Investigational New Drug Application @ND 48,484) for Caspofungin 

acetate was submitted on August 3, 1995 and the IND became 

effective on September 1, 1995. 

(ii) New Drug Application (NDA 21-213) CANCIDASB (Caspofungin 

acetate) was submitted on July 28,200O; and 

(iii) New Drug Application (NDA 21-213) CANCIDASB (Caspofungin 

acetate) was approved on January 26,200 1. 
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(11) As a brief description of the activities undertaken 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 26,200l. 
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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)(l) 

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 been subjected to a 

regulatory review period before its commercial marketing or use. 

(f) 35 U.S.C. 156(a)(5)(A) 

The commercial marketing or use of the product, CANCIDASB 

(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. 

(g) 35 U.S.C. 156(c)(4) 

No other patent has been extended for the same regulatory review period 

for the product, CANCIDASB (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)(l)(B) began on 

September 1, 1995 and ended on July 27,200O which is a total of 1,975 

days or 5.41 years which is the sum of(i) and (ii) below: 

(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 28,200O 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 

(ii) 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 - 0 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 issued 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 acknowledges 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 determination of entitlement to the 

extension sought. 

(14) The prescribed fee as set forth in 37 C.F.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 

0FFlCEOFPETITK)NS 

Date: March 21,200l 

By: Valer#e f. Camara 
Reg. No. !%‘:090 
Attorney for Applicants 
Merck & Co., Inc. 
P.O. Box 2000 
Rahway, NJ 07065-0907 
(732) 594-3902 

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 being submitted as one original and triplicate copies thereof. 

Attorney for Applicants 
Merck & Co., Inc. 
P.O. Box 2000 
Rahway, NJ 07065-0907 
(732) 594-3902 

Date: March 21,200l 
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Box Patent Extension 
Washington, D.C. 2023 1 

DECLARATION 

RECEIVED 
MAR 2 3 2001 

OfFKEOFPETlllONS 

In Re: 

Issued: 

To: 

For: 

Sir: 

The undersigned Attorney for Merck & Co., Inc. which 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 she is a 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 believes the patent is subject to extension pursuant to 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 d i 4+ day of 

By: V&l&e 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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FEE TRANSMITTAL 

Patentfees are subject m annual revision. 

TOTAL AMOUNT OF PAYMENT w2a 

METHOD OF PAYMENT (Check one) 

1, @ The Commissioner is hereby authorized to charge 
indicated fees and credit any overpayments to: 

Deposit Account 
Number 13-2755 I 
Deposit Account 
Name Merck & Co., Inc. 

@ Charge Any Additional Fee Required Under 
37 CFR 1.16 and 1.17 

2. 0 Payment Enclosed: 

cl Check c] Money Order q Other 

FEE CALCULATION 

1. BASIC FILING FEE 
Large Entity 

Fee Fee Fee Description 
Code (9 

101 710 Utility filing fee 

106 320 Design filing fee 

108 710 Reissue filing fee 

114 150 Provisional filing fee 

SUBTOTAL(l) 

Fee Paid 

2. EXTRA CLAIM FEES 
Extra F~e~wm FeePaid 
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Fee Fee 
Code 
103 
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patent 

SUBTOTAL(2) 
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Extension for reply within fourth month 
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11 

Extension of Term of Patent 1,120 
Other fee (specify) (37 C.F.R. 1.20(j) (1) ) - 

Other fee (specify) 

SUBTOTAL(J) 1 $1,120) 
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Computer generated Iorm “MiseeUaneous Fee &et” (FEES Fotderh Merck & Cm, 

Notice of Appeal 

Filing a brief in support of an appeal 

Request for oral hearing 

Petition to revive - unavoidable 

Petition to revive - unintentional 

Utility issue fee (or reissue) 

Design issue fee 

Petitions to the Commissioner 

Petitions related to provisional 
applications 
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P&T OFFICE ACKNOWLEDGEMENT 
ATTORNEY 1 DATE 

May 7, 1996 
APPLICANT 

James M. Balkovec, et al. 
EXPRESS MAIL NO. 

The Patent & Trademark Office acknowledges, and has 
stamped hereorythe date of the receipt of the items 
checked below: 

C AMENDMENT 
ci APPEAL AND FEE 
C ASSIGNMENT 

XXOH#S Associate Power of Attorney 
C CERTIFICATE OF CORRECTION 

XK K@XKFEE Transmittal 
0 LElTER 
@ REQUEST FOR F.F. LICENSE 
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0 PETITION FOR EXTENSION OF TIME & FEE 
S INVITATION TO CORRECT 
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AtixhmzntA PATENT CASE NO. US 5514.650 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
. . ..__.._.__..__.._............ _ _.._.._....._.._............................................................................................... : 
Applicant(s): J. M. Balkovec, et al. 

Patent No. 5,514,650 

Serial No.: 

Group Art Unit: 

Examiner: 

RECEIVED 
MAR 2 3 2001 

Date Issued: May 7, 1996 
For: AZA CYCLOHEXAPEPTIDE COMPOUNDS 

OFFICEOFPETITIONS 

. . . . . _ .__..____.__.__..._............................ _ . . . . . . _ _..................................m. _ . . . . . . . . . . . . . . .._......... _ . . . . . . . . . . . . . . . ..I 

ASSOCIATE POWER OF ATTORNEY 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

In connection with the above-identified 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., 

RY60-30, P.O. Box 2000, Rahway, New Jersey 070650907, 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 Off ice 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 070650907. 

Respectfully submitted, 

By: Mark R. Daniel 
Attornev 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. ,05/17/2000 
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Balkovec et al. 
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US0055 14650A 

[II] Patent Number: 5,514,650 
1451 Date of Patent: * May 7,1996 
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AZA CYCLOHEXAPEPTIDE COMPOUNDS 

Inventors: James M. Balkovee, North Plainfleld; 
Regina M. BIack, Cranford; France-s 
A. BoufGrd, Scotch Plains, all of NJ. 

Assignee: Merck & Co., IX, F&way, 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. W, 1994 

Related U.S. Application Data 
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Ceretain aza cyclohexapeptide compounds have been found 
to have superior antibiotic propetties. Novel processes for 
their preparation are also described. 
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1 
‘AZA CYCLOHEXAPEPTIDR COMPOUNDS 

‘fbis is a continuation of U.S. application Ser. No. 
081032,847, 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- 
hexapeptlde compounds and to processes for their prepara- 
tion. 

The axa cyclohexapeptide compounds of the present 
invention, Compound I (Seq ID Nos. I-15) are character- 
ixed in having a nitrogen attached to the cyclohexapeptide 
ting at the S-carbon of the 4-hydroxy ornitbine component 
(heminafter “C-km”) and may be represented by the 
formula 

a, 15 

4 
-0 A- 

HO NH 

H N-t 

wherein 
Rris’HorOH 
R2 is II, CH, or OH 
Rs is H, CH,, CR&N, CHaCHaNHa or CH,CONI-I~ 
R’is C!&,, alkyl, C,-C!,, alkenyl, C,-C!,o alkoxyphenyl or 

G% ah=TmPhtbYl 
RnkHhC++ alkyl, Cs-Galhenyl, WJ24OH, WJ, 

4NR R , CfWW,,NH, 
R”~s$%C+~~~ alkyl. G.-C4 dkenyl, WUsJW VW,. 

” R d RU’ taken together .are -(CH&-, -(CH&-, 
-CHJ,o(CH~2- of -P-%--~-WJ2- 

R”’ is H or C!,-C!, alkyl 
R” is H or C!,-C, alkyh and 
acid addition salts thereof. 

Where the expression “ah@“, “alkenyl*’ or “allcoxy” is 
employed, it is intended to include branched as well as 
straight chain radicals. 

The compounds of the present invention are generally 
obtained as mixtures of stereoisomeric forms in which one 
form usually predominates. Conditions may be adjusted by 
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-5om” position is above the 
plane. 

Pharmaceutically acceptable salts suitable as acid addi- 
tion salts are those from acids such as hydrochloric, hydro- 
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2 
bromic, phosphoric, sulfmic, maleic, citric, acetic, tartaric, 
succinic, oxalic, malic, glutamic and the Ike, and include 
other acids related to the pharmaceutically acceptabIe 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 R*, 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 
Compound R, 

I-1 H 
I-2 
I-3 :: 
I-4 OH 
I-5 OH 
I-6 
I-7 z 
I-8 OH 
I-9 OH 
I-10 
I-II z 
I-12 OH 
I-13 OH 

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,ll dimethyhridecyl (DMTD), and 
which may be referred to specifically as Compound I-6-1 
(Seq ID No. 6). 

HO\ NH 

H N 
N 

b4.A OH 
0 

(I-6-1) 
SeqIDNo.6 

In the above designation 1-6-l 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 have the same R, , Ra and 
R3 would be Seq ID No. 6. 
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The compounds are soluble in lower alcohols, and polar 
aprotic solvents such as dirnethylformsmide (DMF), dim- 
ethyl suIfoxide (DMSO) and pyridine. They are insoluble in 
solvents such as diethyl ether and acetonitrile. 

The compounds of the present invention are useful as an 
antibiotic, e-specially as an antifungal agent or ‘as an anti- 
protoxoal agent. As antifungal agents they are useful for the 
control’ of both filamentous fungi and yeasts. They are 
especially ada#able to be employed for the treatment of 
mycotic infections in mammals, especially those caused by 
Candida species such.as C. albicanr, C r~~picdis and .C. 
psdotrwpicalis, Crypt~~~~~~s-s@es such as C. ncofor- 
mans and Asnqillus species such as A. fwnigatus, A. jbvus, 
A. nigel: They are also useful for the treatment and/or 
pnzvention of Pncnmocysr~ cati, pneumonia to which 
immune-compromised patients are especially susceptible as 
‘hereinafter descrii 

The compounds of the present invention may be prepared 
. from cyc~opeptides having the formula 

OH OH 

HO- 

OH 

(Aj 
(Sq ID Nos. l-15) 

by a series of reactions in which the oxygen atom at the 
T-S-am” (which also may be referred to as the hemiaminal 
position) is ultimately replaced by nitrogen. The starting 
materiais may be natural prodkts or modified natural prod- 
ucts as subsequently described. When R, is hydrogen 
in&ad of hydroxyl, the product aza compounds may be 
prepared by an alternate series of reactions. The method 
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applicable for the preparation of compounds in which RI 
may be either H or OH is first described. 

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

Mu&l 
SEQ ID NO. 

A-l H H WCONH, 16 
A-2 H 

:: 
cH,cN 17 

A-3 
:H H 

cH,cH,Mla 18 
A-l 
A-5 H 

% H 
zsm2 ii 

A-6 
A-? .OH 

ggjgp ;, 

A-8 OH 2 cH.g 2 23 
A-9 OH CHH, cxa-bm2 
A-10 OH CHH, CH3 ;. 
A-11 . OH CHH, H 
A-12 OH OH c=mlwl iif 
A-13 OH OH US&N 
A-14 OH OH cH,cH,NEI, -ii 
A-15 H w a3 30 

Compounds A-4 and A-7 have. been identified in the 
literature (J. Antibiotics 45, ~1855-6C~Dec. 1992) as pneu- 
mocandin B and pneumocandin A when.R’LDMTD. 

When @I &nnpound A-l, R, ani Ra are represented by 
any of the possible variables and Rs is -H, CHs or 
-CH,CONH, (Seq ID Nos. 16,19,22,2+27 and 30): they 
may be directly employed in the first ‘method. When Rs is 
-CH,CN or --CH,CH,NH,, the group -C&C@‘& 
may be first convened to --CH$N or --CH&I&NHa a.. 
subsequently disclosed and all the modified cem+uds 
(Seq ID Nos. 17-18.20-21,23-24.28-29) used in the first 
method, or alte.mativcly, a compound in which Rs is 
-CHaCONHa may be employed to produce a compound 
with N at the hemiarninal position, and the --cH,COMI, of 
the resulting’ product then converted to -CHaCN or 
+ZH,CH,NH,. 

Fit, when R,, R, and Rs of the starting material are the 
same as that in the product, the following sequence may be 
employed. 



OH OH 

NH-C-R’ 

==0 

(A) 
(Seq ID Nos. W-30) 

0-I 
(Seq ID Nos I-15) 

/ 

(SeqID~s I-19 

m3 
step c 

H2N 

--/- so2 OH 

0 

27 

NH 

RU 
\ 

Rln -N OH 
\ I 

0 

2-2 

NH 

normal or epi 

(seq lD Es I-15) 
*‘Ihe position is the “C-Sod’ or the hemiamid position. 

In Step A, the starting mate&l Compound A (Seq lD Nos. sticient for reaction to take place with the formation of 
X-30), alkyltbiol or arylthiol and acid are caused to react in Compound B (Seq ID Nos. 3145). seen in the following 
an aprotic solvent under anhydrous conditions for time table. Amimxthylthiol has been found to be useful for this 
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-continued 

SOlfOnC 

SOlliU Compound R, Rr Rx =Qm 
Intamdiate 

C-p-d RI R, % SEQD 5 C-11’ OH CHa H 41 
c-12 OH 42 

B-1 H H g2c$Hz 
z: 

c-13 OH :: Ei?z- 
cH:cH,NH, 

43 

B-2 H Ii c-14 OH OH 44 

B-3 H H c&w-b 33 C-IS I-I Q% m 45 

B-4 OK H ~CONH, 
B-5 OH H %a z 10 
B-6 OH. H ~Pw% 36 The oxidation of the thioether (Compound B) to the 
B-7 a3 

E-i CM, zw 
‘37 sulfone (Compound C) is carried out with about two molar 

B-8 38 amcymts of the oxidant. When one molar amount of oxidant 
B-9 OH CH, cwww2 39 
B-10 OH Cl& c=3 40 is employed, the product is a sulfoxide which may then be 
B-11 OH CH> H 41 
B-12 OH OH 

zw 
42 l5 

convened to the sulfone. The sulfoxides may be employed as 
an intermediate in the formation kaza compounds but the 

B-13 OH OH sulfone is preferred. A slight excess o.ver the two .molar 
B-14 OH OH CH&&N& ; ,’ 

B-15 H a3 a3 45 
amount of the oxidizing agent is employed. 

The reaction is carried out in an aqueous medium, pref- : 

For f&p A, suitable acids include strong orgauic acid and 20 
erably a mixture of acetonitrile and water. About equal 

mined ‘acids. Examples of strong organic acids are cam- 
amounts arepreferred although a range of 1:9 to 9:l may be 

phorsulfonic acid, p-toluenesulfonic acid and methane- 
employed. 

sulfouic acid. Miueral acids include hydrochloric acid and- 
In carrying out the reaction the oxidant is added to a 

hydrobromic acid. Camphorsulfonic acid is preferred. 
solution of Compound B (Seq ID Nos. 314) in 1:l 
acetonitrile/water and the mixture allowed to stand at ambi- 

Suitable solvents include DMF, DMSO, 1-methyl-Zpyr- z.5 
rolidinone and hexamethyl’ phosphoric triamide (HMPA). 

ent temperatum for time suilkient to complete &reaction 

Dh4F or DMSO is preferred. 
to obtain Compound C generally from about 30 minutes to 

The reaction is generally carried out at ambient tempem- 
one hour. 

&xeforfkom1toabollt10days. ‘ 
After completion of the reaction, the compound~is recov- 

In carrying out the reaction, the Cyclohexapeptide corn: 30 
ered from the reaction mixture by diluting with water and 
chromate 

pound, the thiol compound and acid are stirred together in a 
graphing. Reverse phase ((218) flash column chro- 

i suitable solvent’until the reaction is substantially complete. 
matography is suitable in this purification step. The pre- 

‘Ilk reaction mixture then is diluted with water and flash 
fexred elutiug agent is 30-45 percent acetonitrilc/water 

chromatographed on reverse phase resins using 10 to 40 
(0.1% TFA) in 5 percent step gradients. The appropriate 

percent acetonitril~water (containing 0.1% trifluorketic 35 
fractions are lyophilixed to recover the desired .suifone 

acid)‘as eluant. Ttifluoroacetic acid may hen&after be 
intermediate, Compound C (Sq ID Nos. 3145). The inter- 

de.signated ‘“IFA”. The fractions containing the ‘desired 
mediate tends to be labile, thus the -isolation should be 

product may be concentrated and lyophilixed and the lyo- 
carried out as rapidly as possible. 

phi&d material purified by preparative high performance 
Compound C may be converted .&I a compound having a 

liquid chromatography (HPLC). ‘. 
Appropriate columns for HPLC -are conkemially avail- 

40 
nitrogen directly attached to the ‘%+orn”. As seen in the 
flow dia& reaction of ComP2md C with an alkali metal 

able wlumns sold under trade mark names or trade names 
axide pm&rces an axide at that position (Compound D) 

such as ‘WIRBAX” (DuPont), %eltaFak” (Waters), Bio- 
while reaction with an amine compound (ammonia or. 

,Rad (Bio-Bad), “LICHEOPREP” BP18 (E. Merck). The 
amine) produces au amino group at the ‘CJom” position 

specific columns a& identified in the working examples. 
(Compound I). Compound D is an important intermediate 

Iu Step B, Compound C (Sq ID Nos. 3 l-45). a sulfone 
45 for most of the compounds of the present invention. 

is obtained by the oxidation of Compound B. Suitable 
‘Although Compound D has nitrogen at “‘C-5-om”, since it is 

oxidizing agents or oxidants include “OXONE,” 
not a product, separate squence ID Nos. are assigned for 

(KHSO,-KHSO,-K$O, 2: 1:1, AIdrich Chemicals) 
Compound D. Sequence ID Nos. for Compound D are found 

metachloroperoxybenzoic acid, and peroxyacetic acid The so 
in the following table. 

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 Qmpo~ RI RZ I sag 

follows: D-l H H ~,coNH, 46 
xi D-2 H 47 

D-3 H :: fgL$ 48 
SUlfOrrC D-4 H 

fimpoud R, R2 % =Qm D-s EH ** 
Eii%a& 

2 
D-6 OH H 

c-1 H H f=zaNH, 31 D-7 OH CHH, cH&AH~ z:. 
c-2 H H 

$s&% 
32 60 D-8 OH CH, CH$N 

c-3 
:H :: 

33 D-9 OH CH, 
C-l 2 34 D-10 OH CH, zmzw 

z: 
55 

C-5 OH H 
%zFb 

35 D-11 OH CHs 
FH CONHZ 

56 
C-6 OH H 
C-7 OH CH, cH,aNH, it 

D-12 OH 
D-13 2 c&N 2 

C-8 a3 
c-9 :z cH3 2$&H* 

38 65 D-14 iii-i OH ~Z~ZNH, 
39 v D-1s H a, a3 z 

C-10 OH CH, C& 40 
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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 Mkient 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 ttifluoroacetic acid and then cbromatographed to separate 
the desired axide (Compound D) from the reaction mixture. 
Reverse-phase (US) flash column chromatography using 
10-25 percent acetonitrilelwater (0.1% TPA) in 5 percent 
step gradients is suitable for this procedure. 

The a&e (Compound D) may then be reduced to a 
compound having a free amino group which is among the 
products (Compound I, Sq ID Nos. l-15) of the present 
invention. 

The reduction may be canied 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 (Sq ID l-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 
-NHCH2e2 or generically by --NH(C!HJs-.JTR~ 
vR”may be prepared from the iulfone by a method in which 
a diamine H,N(C!HJzA NR*” is caused to react with the 
sulfone (Compound C, Sq 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 ‘kthydrous apmtic 
solvent and the reaction mixture stirred at ambient .mmpera- 
ture to obtain Compound I (Sq ID Nos. l-15) in whichthe 
substituent at “C-5-om” is --NR”R”‘. The desired com- 
pound may then be recovered by diluting with aqueous 
ttifluomacetic acid and theu chromatographing. Reverse 
phase (CM) flashcolumn chromatography eluting with 10 to 
25% acetoniuile/water (0.1% TPA) in 5 percent step gradi- 
ents is suitable. The appmpriate f?actious may be lyophilixed 
to recover the product as a trifluoroacetate salt. 

‘Ike trifluomacetate salt may be convened by dissolving 
the salt in water and passing through a Bio-Rad A&- 
XS(Cl-) polyprep column and recovering the product as 
the hydrochloride salt. 

. When Ri in formula (I) is hydrogen, Compound I’ (Sq ID 
Nos. l-3,15), the nitrogen may be introduced directly into 
the hemiaminal position by a reaction to form the axide, 
which then is reduced to an amine which optionally may be 
a&dated or acylated to obtain the ultimate product. The 
reaction is seen by the following flow diagram. 
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10 
OH OH 

NH-C-R’ 

HOU 
(A3 

$)-jHHz, 10% Pd-C > $:y 

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 flow dia- 
gram is prepared as a first step from the corresponding 
compound in which R’ is OH. 

The preparation of the reduced compound may be carried 
out by stirring the appropriate hydroxy compound in 
LiC!lO,-diethyl ether at room temperature, adding trifluoro- 
acetic acid, followed by trietbylsilane 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. ‘Ihe 
reduced product thus obtained may be used with or without 
puritication 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 HIV,. 
HN3 may be prepared from sodium azide and trifluoroacetic 
acid. The reaction is allowed to take place at room tempera- 
ture to obtain the axide product which may be recovered by 
conventional procedures and puritied by HPLC. 

The purified axide compound may be reduced to the 
amine compound by hydrogenating with palladiumksrbon 
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- 
priately substituted alkyl halide to react with the amine 
(Compound I, NRnRzrr=q; Sequence ID Nos 1-15) in an 
aprotic solvent in the presence of a base to obtain the 
monosubstituted amine (Compound I, NR*R”‘=NHRr’ 
wherein R” is C,-C, alkyl, Cs-C 4 alkenyl, (CHJ,,OH, 
and (C!HJ,,NRWR~. 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&,N& Since this is a 
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primary amino group, the amino of the scylatiag acid is 
protected such as with a benxyloxycarbonyl group before the 
acylatioa 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 
bsse such as diisopropylethylsmine at ambient temperature 
for from one to several hours to obtain the acylstion product. 
The product may be recovered by dilmiag the reaction 
mixture with methanol aad’purifying by HPLC. ‘Ihe pro- 
tecting group may be removed by conventional hydro- 
genolysis. (Compound I, ~-NR”R’U=-NHCO(CH&. 
4M*). 

The amine compounds in which the amino gmup at the 
hemiamiaal position is totally substituted, i.e. when neither 
R” nor R”’ is 

R” R” 
N OH 

12 
across the mws yielding final drug coacentration rangiag 
from 256 @ml to 0.12 @ml. 

Four-hour broth cultures of organisms to be tested were 
adjusted using a spectrophotomcter at 600 am to qual a 0.5 
McFarland Staadsrd. This suspension was diluted 1:lOO in 
YNBD to yield a cell coaceatration of, l-S&o colony 
forming units (CFU)/ml. Aliquots of the suspension (0.075 
ml) were inoculsted into each well of the microtiter plste 
resulting in-a 8nsl cell iaoculum of 5-25MOs. CFU/ml sad. 
find drug coacentratioas ranging from 128 @al to 0.06 
@al. Each &ay includes oae row for drug-free control 
wells sad one row for cell-free control wells. 

After 24 hours of iacubatioa, the microtiter plates were 
shaken gentIy on a shaker to resuspend the cells. The 
MIC-2000 inoculator *as used to tmasfer a 1.5 micmliter 
sample from each well of the 96well microtiter plate to a 
single reservoir inocuhrm plate contsining Sabouraud dex- 
trose agsr (SDA). The inoculated SDA plstes were incubated 
for 24 hours at 35” C. The results were as follows: 

ORGANISM 

coMPouNDf c. afbicw c.pamp*ioi.r c. rn?picafis 

R, % re, R”, Rm MYlOSS My 1028 MY1750 MY 1010 MY 1012 

1) H 0.250 0.125 0.125 O.lZ. 0.125 
2) H 

; -=ggJ$2 ywQ%~ 

H-.-C&B&, H;H .= 
l.cno 0.m 1.culo l.ooO 0.500 

3 H 0.12s *).060 0.125 4.060 0.060 
4) OH H -cH,cHgH~ H;cH,CH,MI, co.06c 0.125 ccmo ul.060 4mKl 

l R’=DhfT’D; 
I tas acid ulditioa rults 

hydrogen, are preferably prepared by resctiag. the sulfone 
(Compound B Sq ID No. 3145) with an appropriately 
substituted araine RJ’RJnNH. The reaction may be carried 40 
out by sddiag the smile to a stirred solution of the sulfone 
for time suflicient for reaction to take pliicc. The product 
may be recoveml by purifying. by preparative HPLC and 
lyophilixing the appropriate compoaents. 

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

‘&e iavea@on also embraces acid addition salts. ‘Ihe 45 
compound in the normal course of isolation is obtained as an 
acid addition salt. Generally, it is as ‘a trifluomscetic ricid 

Growth from anoveraight SDA culture of Gzn&fu albi- 
cans MY 1055 was suspended in sterile saline aad the cell 
concen@tion determined by hemacytomctcr count and the 
cell suspeasioa adjusted to 3.75XloS cells/mi. Thea 0.2 
axilliliter of this suspension tias administered I.V. in’ihe tail 
vein df mice so that the- final inoculum was 7.5x104 cells/ 
mouse. 

salt. -The salt thus obtained may be dissolved ia water sad 
passed through an anion exchange c&au~ besting the 
desired aaioty’lbe hate containing the desired salt may be SO 
wncemrated ,m recover the salt as a solid product. 

The compounds of the present invention are active against 
many fungi sad particulsrly against Caadida species. The 
antifungal properties may be ilhhakd with ‘the mmimum 
fungicidal conceatration (MFC) &temiit&oq agsinst cer- 55 
taia Candida orgauisms in a .micmbroth dilution assay 
carded out in a Yeast Nitrogen Base @IFCO) medium with 
1% dextrose (YNBD). 

In a representative assay, compounds were s$ubilixed in 
100% dimethyl sulfoxide (DMSO) at an initial concemratioa 60 
of 5 m&l. Oace dissolved, the drug stock was brought to 
a concentration of 512 pg/xnl by dilution in water such that 
tlie final DMSO concen@ation was about 10 percent. The 
solution was then dispensed via a multichannel pipetter into 
the first coluti of a 96-well plate (each well containing 65 
0.075 ml of YNBD), resulting ia a drug concenkatioa of 256 
@al. Compounds in the first columa were diluted 2-fold 

The assay then was carded out by administering aqueous 
solutions of Compound I at various concentrations intrsp- 
eritoneslly (IX), twice daily (b.i.d.) for four coasecutive 
days to 18 to 20 grsm female DBA12 mice, which previously 
had been iafected with Cnndida albici2n.s in the manner 
described above. Distilled water was administered LR to C. 
idbicans challenged mice as controls. After seven days, the 
mice were sacrificed by carbon dioxide gas, paired kidneys 
were removed aseptically aad placed in sterile polyethylene 
bags containing 5 milliliters of sterile saline. The kidneys 
were homogenized in the bags, serially diluted in sterile 
saline and aliquots spread on the surface of SDA plates. The 
plates-were incubated at 35” C. for 48 hours snd yeast 
colonies were enumerated for determination of colony form- 
ing units (CFU) per gram of kidneys. Compounds (I), (2), 
(3) and (4) gave >99 percent reduction of recoverable 
Caadids CFUs at 0.09 and 0.375 mgkg I.!? twice daily for 
four consecutive days. 

The compounds of the present invention are also useful 
for inhibiting or alleviating Pneumncysfis carini infections 
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in ixmmmecompromised patients. The eflIcacy 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,=GH; R,=H; Rs=CHaCHaNHa; R’=DW, R”= 
H, R”’ =CH&HaNHJ was detemdned. Sprague-Dawley 
rats (weighing approximately 250 grams) were immunosup- 
pressed with dexasone ln 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 a latent 
infection. Before drag treatment, two rats were sacrificed to 
confirm the presence of Pneumocystis carinii pneumonia 
(pa); both rats were found to have infections. Five mts 
(weighing appmximately 150 grams) were injected twice 
dally for four days subcutaneously (SC) with Compound 
1-6-l in 0.25 ml of vehicle (dlstllled water). A vehicle control 
was also car&d out.. JW animals conthmed to receive 
dexasone in the drinking water and low protein diet during 
the treatment period. At the completion of the treatment, all 
animals were sacrifirxd, 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-I reduced I? catiii 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 utihzed 
when the compound is formulated into novel pharmaceutical 
compositions with a pharmaceutically acceptable carrier 
according to the conventional pharmaceutical compounding 
teclmlques. 

The novel compositions contain at least a therapeutic 
aatlftmgal or antipneumocystis amount of the active com- 
pound. Generally, the composition contains at least 1% by 
weight of Compound I. 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 insnfation. The compositions may be 
prepacked by intimately mixing Compound I with the com- 
ponents suitable for the medium desired. 

Compositions formulated for oral &&&ration 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 detined) for 
ease of administration and uniformity of dosage. Composi- 
tions in unit dosage form constitute an aspect of the present 
inventiotL 

Compositions may be formulated for injection and may 
take such forms as suspensions, solutions or emulsions in 
oily or aqueous 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 solubilixed in alcohol/ 
propylene glycol or polyethylene glycol for drip intravenous 
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admlnistratiot~ 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 specitlcatlon 
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 pharmace utical 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 ls usually 
employed. 

When the compound is to be employed for control of 
pneumocystls infections it is desirable to directly treat lung 
and bronchi. For this reason inhalation methods are pre- 
ferred. For administration by mhalation, 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 (MIX) aerosol, which may be 
formulated as a suspension or solution of Compound I in 
suitable propellants, such as fluorocarbons or hydrocarbons. 

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

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

Examples l-3 illustrate the preparation of the products by 
is the flrat 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 ‘T-or-n”. This method is preferred 
when R, is H, and R” and RnJ are H. 

Example 3 illustrates employing as stattlng material, a 
compound in which Rx has already been reduced to 
CH,CH,NH, from the natural product state where Rs is 
CH,CONI& Similarly for compounds in which Ra is 
-CH,CN, the already partially modified compound may be 
employed. 

Examples 9 and 10 illustrate carrying out the conversion 
of the hemiamiaal oxygen to nitrogen and then converting 
the CH,C!N or CHaCHsNHa. 



15 
EXAMPLE 1 

HIN 
H 
N OH 

HO 

’ 

(1) 
Seq. lD. No. 4 

Pkt A. Preparation of Intermediate I-[4-hydroxy-S-(epi)- 
sminoethylthio-N *-(10,12&aethy1-1-0xotctmdecy1)orai- 
thinel-5-(3-hydroxyghuamlne)-6-( 3-hydmxyproline)echi-, 
mxxmdinB(SqIDNo34) 

A solution of 500 mg (0.47 n&01) of pneumocandin B, 
(Seq ID No 19), 5.34g (47 nanol) of 2-aminocthsaethiol 
hydmchlori& and 109 mg (0.47 mmol) of (lS)-(+)-10- 
camphoisnlfoaic acid in 4O’ml aahydrons DMF was stirred 
at 25” C. for 6 days. The reaction mixtnre was diluted with 
40 I$ of water aad flash, chknatogrsphed on “LICHRG- 
PBEP+’ BP18 (40-63 pm, 15.08) packed with 10% scetoai- 
tdldwater. The column wss eluted with i0 to.4046 scetroai- 
:trildwater, collecting two 12q ml fractions, at each 10 
percent gradient. From the hvo 40% ‘&%ot@iWwater frsc- 
tions was bbtaiaed 185 mg of msterial which w& purified by 
prep.arstive HPLC “ZGBBAX” C8 (212x250 mm), elutiag 
with 40-45% acetonitril~water (0.1% TFA).to obtain 128 
pg of I-[4-hydmxy-- 5-(epi)-amiaoethykhio-N’-( 10,12- 
dimethylo-l-oxotetradeoyl)-omithiae]-5-( 3-hydroxy- 
glutsmiae)-6(3-hydroxyproiine)-echinocsadia B trifluoro- 
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acetate as a white amorphous solid. FH NMR (400 MHz, 
CD,OD) 61.34 (d, J=6.3 Hz, 3H), 2.89 (m. 2H). 4.72 (d, 
J=4.9 Hz, 1H) FAB-MS (Li), m/e 1131 (MH+Li)+ 

Pan B. Preparation of Intermediste Sulfoae (Seq. ID 34) ’ 
To a stined solution of the thio compound (444 mg, 0.358 

mmol) obtained in Part A, in 15 mL of 1: 1 scetonitril~wster 
was added “‘OXONE” (324 mg equivalent to 1.06 mm01 of 
potassium hydrogen pcrsulfxte). After about 45 minutes, the 
solution was diluted with aa equal volume of water sad 
rapidly chromstographed using reverse-phase (C18) flash 
chromatography columa eluting with 35-435 acekitrile/ : 
water (0.1% TFA) in 2% step gmdients. The product con- 
taining fractions were lyophilii to obtain 357 mg (86% 
yield) of the epi-sulfone. ‘H NMB (4OOMHz. CDsOD) 
83.48 (m, 2H). 3.55 (m, 1H). 3.71 (m, lH), 3.91 (dd. Hi), .. 
4.00 (m. .lH), 5.17 (dd, Hi), 6.76 (d, 2H), 7.16 (d, 2H) 

Part C. Preparation of Product of Formula (1); Compound 
I-4 (Sq lD No 4) 

To a stirred solution of 1.2 g (0.945 mmol) of epi-sulfone 
(prepared ai described ia Pan B) ia 20 mL of sahydrous 
DMF was added ethyleaedismiae (568 mg, 9.45 mmol). 
After 1 hour, HPLC analysis (BP-C18, 40% CHsCN&O 
(0.1% TFA))of the reaction mixture indicsted .complete 
conversion to two pokr products in a ratio of 37~63. Reverse 
phase (C18) flash column chromatography eluting with 
KUO% scetonittilelwater (0.1% TFA) in’5 percent step 
gradients wss followed by lyophihxstion of the appmpriatc 
fractions to provide 200 mg (21%. yield) of the norrkl 
product as the @ii)-tri8uoroacetate salt. ‘H NMB (400 
MHz,. CDsOD) 61.14 (d, J=6.2 Hx, 3H), 2.72 (dd, J=15.4 
and 3.8 Hz, lH), 4.10 (m, H). 5.04 (dd, J=8.7 snd 3.2 Hz, : 
H-I), 5.09 (dd, J=8.5 sad 4.2 Hz, lH), 5.18 (br s, HI), 6.74 
(d, Jti.6 Hz, 2H), 7.12 (d, J=8.6 Hx, w), 7.47 (d. J=8.6 Hz, 
HI), 7.71 (d, J=lO.O Hz,. H-l), 8.11 (d, J=8.7 Hz, HI), 8.71 
(d, J=8.7 Hz, H-I). FAB-MS (Li). m/z 1113.5 (MLi)+ 

The (his)-trifluoroacetate salt from above was dissolved in 
Hz0 sad the solution passed through a Bio-Bsd AG2-X8 (Cl 
-) polypre~ columa .wsshing with additional wster. The 
product-Contsining eluam was lyophilixed to give the above 
compounds as the (his)-hydrtkhloride salt. Lyophihxatlon of 
the fractions containing the major product provided epi- 
product ‘H NMB (400 Mlk CDsOD) 63.02 (m, lH), 3.14 
(ax 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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EXAMPLE2 to provide 111 mg of the product as the (tris)-trifluoroacetate 

sq.IDNo. 6 

HO 

Part A. Preparation of Intermediate Sulfone (Seq. ID No. 
36) 30 

The starting compound, Compound A-6 R’=DMTD (Seq. 
JD No. 21 ), was prepared as dekiied for such compound 
in the section entitlgd Preparation of Starting Mater&. 

Compound A-6 was then converted to the epi-thio com- 
pound Compound B-6 (Seq ID. No. 36) in a manner similar 35 
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:l acentonittilefwater was added 
“OXONE’ (162 mg equivalent to 0.530 mm01 of potassium 40 
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% 45 
trifluoroacetic acid) in 5% step gradients was followed by 
lyophillxation 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, CDaGD) 63.08 (M. 2H), 
3.46 (t, J=6.6 Hz, Z-l). 3.68 (m), 5.05 (M). 6.77 (d, J= 8.5 so 
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; Rzz=R’U=2-aminoethyl); .Seq ID No. 6 
To a stirred solution of Compound C-6 (prepared as 55 

described in Part A, 418 mg, 0.305 mmol) in 10 mL of 
anhydrous N,Ndimethylformamide was added ethylenedi- 
amine (183 mg, 3.05 mmol). After a period of I h. HPLC 
analysis (RP-Cl8,35% CHQWIaO (0.1% CF&GOH)) of 
the reaction mixture indicated complete conversion to two 6o 
polar products in a ratio of 3664. The reaction mixture was 
diluted with aqueous tritluoroacetic acid (190 mL HaO. 0.4 
mL CFaCGGH) and chromatographed. Reverse-phase (C18) 
flash column chromatography elnting with 10-25% aceto- 65 
nitrilelwater (0.1% trifluoroacetic acid) in 5% step gradients 
was followed by lyophihxation of the appropriate tractions 

salt: Yield=25% ‘H NMR (400 MHz, CDaOD) 81.17 (d, 
J=6.2 Hz), 2.44 (dd, J=7.0 and 13.2 Hz, lH), 2.7-3.0 (m, 
4H). 3.06 (t, J=7.0 Hz, w), 3.82 (m, 3I-I). 3.97 (dd, J= 11.2 
and 3.2 Hz, HI), 4.03 (m, 2H), 4.70 (d, J=2.3 Hz. lH), 5.00 
(d, J=3.3 Hz, HI), 6.75 Hz (d, J==8.6Hx, 2H), 7.11 (d, J=8.6 
Hz, 2H) FAB-MS (Li), m/z 1099.9 (MLi)+, 1033.9 

The &is)-trifluoroacetate salt from above was dissolved 
in Ha0 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 (t&)-hydrochloride. 
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EXAMPLE 3 3.97 (dd, J=lI.l and 3.1 Hz, lH), 4.03 (m, lH), 4.11 (m, 

Nn ‘0 
I 

e, 
0 

Seq.IDNo.4 

Part A: Preparation of Axide (Seq. ID No, 49) 
To a stirred solution of 297 mg, 0.257 mm01 epi-sulfone 30 

(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,O (0.1% of CFaCGGH)) of the reaction mixture indicated 
complete conversion to a single substamially less polar 35 
product. Reverse phase (Cl8) flash column chromatography 
ehtting with 30-65% a&on&rile/water in 5% step gradients 
was followed by 1yophiBxation of the product-containing 
fractions to provide crude aaide.. Preparative HPLC (C18, 
4CM5% CH$IWH20 (0.1% CFaCGGH) in one 5% step 40 
gradient) produced an axido compound, Compound D-4, 
(Seq. ID No. 49). ‘H NMR (400 MHz. CD,OD) 61.14 (d, 
J=6.1 Hz. 3H). 2.50 (dd, J=15.6 and 9.9 Hz, HI), 2.84 (dd, 
J= 15.6 and 3.3 Ha, !H), 3.95 (da, J=11.2 and 3.1 Ha, lH), 45 
4.05(m,2H),4.56(m,3H),4.98(dd,J=8.5and3.5Hx,lH), 
5.10 (dd, J=8.3 and 4.2 Hz, 1H). 5.26 (dd. J=8.5 and 2.2 Hz, 
lH), 6.74 (d, J=8.6Hz, 2H), 7.12 (d, J=8.6 Hz. 2H), 7.44 (d, 
J=8.3 Hz, lH), 7.76 (d, J&.9 a. HI), 8.26 (d, J=8.1 Hz, 
HI), 8.83 (d. J=8.7 Hz. lH), 9.00 (d, J=8.5 Hz, 1 H) 50 
FAB-MS (J-i), m/z 1096.9 (MH+Li)+ JR (Nujol mull, cm-’ 
) 2110 

Part B: Preparation of the Amine (Seq. JD No..4) 
A mixture of azido compound D-4, prepared in Part A, 55 

(137 mg. 0.126 mmol),and 10% PclK! (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 lyophilixed to obtain the crude 
amine. Pmifi&on by preparative HPLC (C 18, 35- 41% 6c 
CH,CN/HaO (O.i%' CFaCGGH) in 3% step gradients), 
followed by lyophilikion of the appropriate fractions pro- 
vided the axa compound, Compound J-l, R”, R”‘=H (Seq. 
ID No. 1) as the trifluoroacetate salt: Yield=48% ‘H NMR 65 
(400 MHz, CDsOD) 61.13 (d, J=6.1 Hx, 3H), 2.49 (dd, 
J=15.6 and 9.8 Ha, 1H). 2.81 (dd, ;1=15.6 and 3.4 Hz, lH), 

lH), 4.47 (dd, J=11.7 and 5.5 Hz, lH), 4.57 (m, 2H), 5.00 .. 
(m. lJDY 5.10 (m, 1H). 5.14 (d, J=2.2 Hz, lH), 6.74 (d, J=8.6 
Hz,2H),7.12(d,J=8.6Hx,2H),7.42(d,J=8.3Hx.1H).8.89 
(d, J=8.8 Hz, Hi) FAB-MS&i), ,m/z 1071.0 (MLi)+ 

The trifluoroacetate was dissolved in Ha0 and the solu- 
tion passed through a Bio-Rad AG2-X8 (Cl-) polyprep 
column, washing with additional water. The product-con- 
taining eluate was lyophilixed to obtain 66 mg of compound 
14, R”, R”‘=H (Seq ID No. 1 ) as the hydrochloride. 

In the following experiments, Solvent A+596 water/596 
acetonitrileIO.l% trifluoroacetic acid and Solvent B=95% 
acetonitrilel5% water/O.l% trifluoroacetic acid When the 
expression ‘in vacua” or “rotovaped’ is used, it refers to 
removal of solvent on a rotary evaporator. 
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acid (15 ml) was added followed by 0.20 g of 10% W-C, 

A. Preparation of Intermediate Azide Compound D-l 
(Scq ID No. 46) 

Pneumocandin Be (CompoundA-4; Seq ID No. 19) (5.00 
g, 4.69 mmol) was dissolved in 2M LX!lO&iethyl ether at 
room temperature. Ttifluoroacetic acid (2.50 ml) was ad&d 
to the stirring solution followed by triethylsilane (5.00 ml). 
‘Ihe heterogeneous mixtnre was stirred rapidly for6 hours 
after which time little or no starting pneumocandin Bo was 
detectable by analytical HPLC (Cl8 “‘ZORBAX”, 45% 
Solvent A/55% Solvent B/0.1% TFA, 1.5 ml/mitt). The 
mixture was poured into 200 ml of distilled water, tlhered 
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-l; Seq ID No. 16). 

The crude isolate from above was added, as a solid, to a 
preformed solution of HNa prepared by dissolving NaN, 
(3.06 g, 47.0 mmol) in 100 ml of trifluoroacetic acid with 
cooling. Mter stirring at mom temperahue for 30 minutes, 
the reaction mizture 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 vacua. 
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 puritied in two equal 
batches by preparative HPLC (Cl8 “DELTAPAIC’, 60 
mlhin, 48 ml tiactions) using a step gradient elution from 
70% A/30% B to 50% A/50% B. The appropriate fractions 
were combined (determined by W monitoring at X=220 and 
277 mn). Impure fractions were combined and reprocessed 
in a similar fashion as described above. A total of 1.78 g 
(35% yield) of azide D-l (Seq ID No. 46) was obtained in 
this manner. ‘H NMP, (400 MHz, CD&D): 87.02 (d, 2H), 
6.69 (a, 2I-Q 5.30 (d, IH), 5.11 (d, ill), 4.98 (d, H-I), 2.74 
(dd, lH), 1.13 (d, 3H). FAB-MS (Li), m/z 1081 (MH+Li)+. 

B. Preparation of Amine of Formula (4) Compound I-l 
(Rx*, RU’=H (Seq ID No, 1) 

The purified azide compound D-l prepared above (1.50 g) 
was dissolved in 40 ml of methanol. 33% Aqueous acetic 
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then the reaction vessel was flushed with N2. The atmo- 
sphere inside the flask was replaced with H, and the mixture 
was stirred rapidly under an atmosphere of He for 3 hours. 
The suspension was filtered through a 0.2 pm fiit and the 
clear solution was concentrated to dryness in vacua. The 
residue was dissolved in approximately 20 ml of distilled 
water, frozen and lyophilized to obtain 1.47 g (95%) of the 
desired amine compound (Seq lD No. 1) as a white solid. 
‘H NMR (400 MHz, CDaOD): 67.02 (d, w), 6.69 (d, 2H.), 
5.09 (d, HI), 5.01 (d, H-I), 2.77 (dd, lH), 1.15 (d, 3l-D. 
FAB-MS (Li), m/z 1055 (MI-l + Li)+ 
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EXAhfPLE 5 

ElOAc.I&N d NH OH 

HO 

A. Preparation of Intermediate Benxyloxycarbonyl Com- 
pound (Seq ID No. 1) 

The amine of formula (4) from @ample 4 (200 mg, 0.180 
mmol) and pentatluorophenyl N-benxyloxycarbonyl-3&i- 
.nopropanoate were dissolved in 1 ml of dimethylformamide. 
Diisopropylethylamine (0.035 ml, 0.198 mmol) was added 
and the mixture was stirred at ambient te~ratum for I 
hour. The reaction mixture was diluted witb 2 mls methanol 
and purified by preparative HPLC (Cl8 “DHLI~AK”, step 
gradient: 70% AnO% B to 48% A/52% B, 48 ml fractions). 
TEe appropriate fractions as determined by W alkcxbance 
(220.277 mn) were combined, frozen and lyophiliaed to 
produce 100 mg (44%) of the desired intermediate. ‘H NMR 
(400 MHz, CDaOD): 67.32 (m. 5H), 7.01 (d, 2H), 6.69 (d, 
2H), 5.64 (bd, lH), 1.18 (d, 3H). FAB-MS (Li), m/z 1259 
&+I+ 

B. Preparation of kuninopropanoyl Compound of for- 
mula (5); Compound I-l R”=H, R’~=CO(CHJ2NHz (Seq 
ID No. 1) 

30 
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45 

(5) 

Benzyloxycarbonyl compound from Part A (94 mg. 0.075 
mmol) was dissolved in a mixture of 3 ml methanol, 1 ml of 
water and.c.2 ml of acetic acid. 10% Pd-C (48 mg) Was 
added and the vessel was flushed with Na gas. Next, the 
vessel was &shed with H,. and .the mixture was stirred 
vigorously under 1 atm Ha for 2 hours. Removal of the 
volatiles in vacua 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, CDaOD): 
87.01 (d, 2H), 6.69 (d, 2H). 6.67 (d, lH), 5.10 (d. H-I), 4.99 
(d, lH), 3.12 (m, W), 1.91 (s, 3H), 1.17 (d, 3H). FAR-MS 
(Li), m/z 1125 &¶Li)+ 
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” OH Sq.ILINo. 1 

Fkpamtion of N-Methylamhro Compound of formula (6); 
Compound I- I@‘*, Rm=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 dimethyIfor- so 
mar&k. Iodomethane (0.021 ml, 0.338 mmol) was ad&d 
followed by diisopropylethybunine (0.0824 ml, 0.473 
mmol). After stirring at ambient temperature for 24 hours, 
the volaks were removed in vacua and the crude product 
was analyzed by mass spectrometry. FAR-MS (I.,& m/z 35 
1068 @ai)+ 

FixAMPLE 

.ZHCl HzN 
H 
N OH . _ 

The amine compound prepared as described in Example 
4 (500 mg, 0.451 mmol) was dissolved in 3 ml of dry 
dimethylformsmide. Bromoacetonitrile that had been prepu- 
r&d 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 m01). 
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 (Cl8 “DEZTAF’AK’, step 
pdiem 70% A/30% B to 47% A/53% B, 48 ml fkactions). 
The appropriate fractions, as determined by W absorbance 
at 220 and 277 mu, were pooled, frozen and lyophilii to 

0 
Sq.lDNo. 1 

HO 

A. Preparation of Intermediate Nitrile(N-Cyanomethyl) yield 338 mg (62%) of tbe desired intermediate cyanometbyl 
Compound I-l; RR=H: Rm=C!H$N (Seq ID No. 1) compound as a water insoluble solid ‘H NMR (400 MHz. 
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CD,OD): 67.01 (d, 2H), 6.69 (&2H), 5.12 (dd, H-I), 5.01 
(dd, HI), 3.89 (s, 2H), 2.76 (ad, lH), 1.15 (d, 3H). FAR-MS 
(Ii). m/z 1094 (MH+Li)+ 

B. Preparation of N-aminoethyl Compound of formula 
(7); Compound I-l; R”=H; R”l=(CH&NHa’(Seq ID No. 1) 

The nitrile (cyanomethyl) &mpound p&pa& above (300 
mg, 0.249 mmol) was dissolved in 5.0 ml of methanol. Next, 

.‘tickel (Il)ehlori& hexabydrate (237 mg, 0.997 mmol) was 
added. Sodium bornhydride (189 mg, 4.99 mmnl) was added 
to the solution in thxte portions. A black precipitate formed 
immedlatelyaIldthemixturewasstirmdfor15minutesat 
ambient temperamre. ,B hetiuugeneous mixture was 
diluted with about 20+0 nil of water and approximately 
10-15 ml of 2N HCl was added. Stirring was continued for 

into 300 ml of water, stirred for 15 minutes and filtered. The 
filter cake was dissolved in a minimal amount of methanol 
and the solvent removed in vacua. The residual water was 
a?.eotroped with 100% ethanol and the residue was subjected 
to high vacuum overnight to remove volatiles to obtain a 
product (Seq ‘ID No. 17) mono-reduced at the benzylic 
CarboIl. 

45 minutes until &black precipitate had dissolved and a 
blue-green solution remained. Purification was .&corn- 

. plishcd by preparative IIPLC (Cl8 “‘Dl3LTAPAK”. smp 
gradient: 70% A/30% B to 55% A/45% B, 48 ml fractions). , 20 

The crude solid from above and sodiu.m azide (1.26 g. 
19.4 mmol) were placed in a roundbottom flask equipped 
v@ a stirring bar and cooling bath. Trifluoroacetip 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 
(Cl8 “DEIJTAPAK”, step grad&m: 55% A/45% B to 45% 
A15596 B, 56 ml fractions). The appropriate fractions, as 
determined by W absorbance at 220 and 277 nin. were 
pooled, fiwen’ and lyophilixed to yield 0.59 g (29%) of the 
d+red intermediate azide (Scq ID No. 47). iH NMR (400 
MHz, CDsOD): 67.00 (a, 2H). 6.69 (d. 2H). 5.34 (d, H-I), 
5.07 (4 lH), 5.00 (m, lH), 2.88 (dd, HI), 1.17 (d, 3H). 
FAB-MS (Li), m/z 1036 (M-N,+Li)+ 

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

,Tbe purified axide 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 r&action flask was flushed with N,, then with 
H2. The mixture was rapidly stirred at ambient tempemture 
for 5 hours under 1 atmosphere of H,. Subsequent filtration 

The appmpriate fractions, as determined by W absorb+ce 
at 220 and 277 mu, wem,pooled, frozen and lyopbilized to, 
yield 180 mg (55%) qf the desired product. The material was 
dissolved in 30 ml of water and passed through an ion 
exchange c&mn (Cl- form), rinsing Gitb distilled water. 25 
The solution was frozen and lyopbilized to obtain 149 mg 
(94% recovery) of the de&d aminoethyl compound of 
formula (7) Seq ID NO. 1 as’ a white solid. ‘H NMR (400 
MHz, CDsOD): 87.01 (d, 2H), 6.69 (d, 2H), 5:ll (dd, H-I), 3. 
5.07 (dd, lH), 1.14 (d, 3H). FAB-MS (Li), m/z 1098 
(MH+Li)+ 

HXAMPLH8 

&N OH 
.TFA 

0 

(8) 

I 

Seq. lD No. 2 

A. Preparation of Intermediate Axide Compound (Seq ID 
No. 47) 

Pneumocaudin Bo &rile (Seq ID No. 20) (2.00 g, 1.91 
mmol) was dissolved in 24 ml of 2M LiClO,-diethyl ether. 
Trletbylsilane (2.00 ml) followed by trifluomacetic acid 
(1.00 ml) was added and the mixture was rapidly s,tirrcd at 
ambient temperature for 6 hours. The mixture was poured 

60 through a 0.2 l.un frit and removal of the volatiles in vacua 
produced 0.124 g (80%) of the desired compound of formula 
(8) Compound I-2; R”. R’Nf=H; R’=DMTD (Seq ID No. 2) 

6s 
as a white solid. ‘H NMR (400 MHz, CD,OD): 87.00 (4 
W), 6.69 (d, 2H), 5.04 (d, 1H). 5.01 (m, lH), 2.79 (dd, HI), 
1.18 (d, 3I-l). FAB-MS (Li), m/z 1037 (MHi-Li)’ 
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EXAMPLE 9 

5,s i4,65ti 
30 

pooled, frozen and lyophilized to obtain 38 mg (72%) of the 

0 
*’ OH 

Seq. ID No. 3 

Preparation of Amine Compound of Formula (9) (Seq ID 
No. 3) 

The purified azlde-nitxile from Example 8, Part A (44 mg, 
0.0416 mmol) was dissolved in 1.5 ml of methanol followed 
by CoCl,6I-I,0 (59 mg, 0.25 mmol). Next, NaBH, (8x12 
mg, 2.50 mmol) was added cautiously in portions. The 
black, heterogeneous reaction mixture was stirmd for 30 

desired compound of formula (9) as a white solid ‘H NMR 
(400 MHz, CD,OD): 86.99 (d, 2H), 6.70 (d, 2H), 5.11 (d, 
lH), 5.0 (m, III), 3.05 (m, 2H), 1.17 (d, 3I-I). FAB-MS (Li). 

30 m/z 1041 (MH+LQ+ 

EXAMPLE 10 

&N 
-T- H 

.3HCI N OH 

(101 

HO 

minutes at ambient temperature. The reaction was quenched 
by adding about 1.5 ml of 2N HCl and enough acetic acid 
to dissolve the precipitate. The pale solution was diluted 
with 3 ml of water and purified by preparative HPLC (Cl 8 
‘LZORBAX”, step gradient: 70% M30% B to 6O%A/40% B, 
15 ml/min 15 ml fractions). The appropriate fractions as 
determined by W absorbance at 210 and 277 run, were 

0 4 -z. 
Seq. ID No. 3 

H 
0 

l * OH 
% 
-OH 

60 

A. Preparation of Intermediate Bis-nitrile Compound 
(Compound I-2; R”=H; R”‘=CI-IsC~ R’=DMTD) (Scq ID 
No. 2) 

65 The nitrile-amine compound of Example 8 Part B (500 
mg, 0.459 mmol) was dissolved in 3 ml of dry dimethyl- 
formamide. Bromoacetonitrile that had been prepurified by 



5,514,650 

passing &rough 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 atambient tempemture for 18 hours. 
It was diluted with water and purified by preparative HpLC 5 
(Cl8 ‘DELTAPAR”, 60 mlJmm, step 8radient: 70% A/30% 
B to 50% A/50% B, 48 ml fractions). The appropriate 
fractions, as determined by UV absorbance at 220 and 277 
am, were pooled, frozen ,and lyophilixed to obtain 198 mg 
(36%) of the desired Compound I-2; R”=H; R’N=cII,CN ‘H 
NA$R (4OOMHz, CDsOD): 87.00 (4 2II), 6.69 (d, 2H), 5.08 

1. 

(dd, IH), 5.01 (dd, 1H). 3.73 (s, 2H), 279 (dd, lH), 1.18 (d, 
3H). PAB-MS (Ii), m/z 1076 (MH+Li)+ 

B. Pmpsmtion of Compound of formula (10) (Seq ID No. 
3) 15 

‘ke bis-nitde~from Part A (184 mg, 0,155 mmol) was 
dissolved in 3 ml of methanol. NiC!QciH,O (148 mg, 0.621 
mmol) was ditilved in the methanol and NaBH, (117 mg, 
3.1 mniol) was added in three portions. After 5 minutes, 
CCC!&-6H,O (148 mg,, 0.621 mmol) was added and stirred 20 
.&out 1 minute. An additional 117 mg of NaBH., was added 
and stiniag WV continued for 15 minutes. Another 60 mg 
portion of NaBH, was added to drive tbe reaction to 
completion. The mixture was diluted with water, acidified 

32 
hereinafter on prepsration of starting materials are in sepa- 
rate operations dissolved in LiClOJietbyl ether and to it is 
added with stirring trifluoroacetic acid and triethylsilane for 
5 to 10 hours. The mixture is then poured into water, filtered, 
and the solid stirred with diethyl ether, then filtered and air 
dried to obtain cyclopeptide in which R, has been reduced 
to 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 axide 
product which is recovered in the manner previously 
described. 

The aaide is hydrogenated as previously described using 
PdK! as catalyst and the product is recovered from the filtrate 
after separation of the catalyst. 

The products obtained in this manner are as follows: 

with 2N HCl and &red until the black precipitate dissolved. 35 
Puxificati~n by preparative HPLC (Cl8 ‘ZCRBAX’, 15 
adhin, step gradient: 70% A/30% B to 55% A/45% B. 22.5 
ml fractions, 220,277 mn) gave after lyopbilixatioa a solid. 
The solid was dissolved in water and passed through an ion 40 
exchange column (Cl- form), frozen and lyophilixed to 
give 81.l.mg (44%) of the desired compound of formula 
(10) (Compound I-3 (Seq ID No. 3) as a white solid. ‘H 
Nh4.R (400 MHz, CD&D): 87.00 (d 2H), 6.70 (d, 2I-I), 
3-3.3 (m, .6H), 1.18 (d, 3H). FAB-MS (Ii). m/z 1084 45 
wf-u+ 

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 dimethylfomnum ‘de and added 
thereto are purified bromoac+itrile 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 preparative HPLC. 

The nitrile is disSolved in methanol and reduced chemi- 
cally employing nickel (II) chloride and sodium borohydride 
to obtain animoethyl substituted compound as follows: 

JXAMPLE 11-14. EXAMPLES 18-21 

In operations carded out in a manner similar to that In operations carried out in a manner similar to that 
described in Example 4, the appropriate cyclopeptide natural described in Example 1. 2 and 3, compounds having the 
prc$ucts or modified natural products obtained as described substitueats below may be prepared 
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OH CH3 
:; OH CH3 
20 OH OH 
21 OH OH C=SW-b H 

10 

EXAMPLES 22-25 

In operations carried out in a manner similar to that 
described in Example 1, the following compounds are 
prepared: 

HO 

Seq. ID No. 6 

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 M.W.= 
1334.43. 



5,514,650 
35 36 

EXAMPLE 27 

Sq. ID No. 6 

The above compound is prepared in a manner similar to 
that in Example 26, substituting piperidine for dimethy- 
lamine to obtain a compound of M.W. 1374. 

EixAMPLE 30 

30 An aerosol composition may be prepared having the 
following formulation: 

EXAMPLE28 PalJanista 

~1000 compressed tablets each containing 500 mg of the 
compound of formula (2), lCompound I-6 (R”=H; R’“=2- 
am&ethyl) Seq ID No 6.1, are prepared ikom the following 
formulation: 

35 Compoundof~k2 24 mg 
Lecithiu NF Iiquid Coned. I.2 mg 
Trichl~Rwrometbane, NF 4-0026 g 
Dichlo?odifluonmlE~, NP 12.15 g 

compouud Grams 

CompnlndofEunrpk2 500 
St&l 750 
Dibdc c!akium phorphatc. hydrous 5ooo 
c3kiuin stcants 25 

The finely powdered ingredients are mixed well and 
granulated with 10 percent starch paste. The granulation is 
dried and compressed into tablets. 

?zxAMl’m 29 

1000 hard gelatin capsules, each containing 500 mg of the 
same compound are prepared from the following formula- 
tion: 

Campound Grams 

GmpoundofEumpk2 

EL 
T& 
c!akium- 

m 
250 
750 
250 

10 

A uniform mi@re of the ingredients is prepared by 
blending and used to fill two-piece hard gelatin capsules. 

40 EIxAMPLE31 

250 milliliters of an injectible solution may be prepared 
by conventional procedures having the following’formula- 

45 
tion: 

De& 125 g 
WrUa 25oml 
Compouod of Exmpk 4 *ml[ 

50 
‘Ibe ingredients .are blended and thereafter sterilized for 

use. 

PREPARATION OF STARLING MATERIAIS 
55 A-4 when R’ is DMTD may be produced by cultivating 

Zialerion 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. 

A-7 when R’ is DMTD may be produced by cultivating 
60 Zuleriqn arboricola ATCC! 20868 in nutrient medium as 

described in U.S. Pat. No. 4,931,352, Jun. 5. 1990. 
A-10 when R’ is linoleyl may be produced by cultivating 

Aspergilius niaklan.~ NRRL 11440 in nutrient medium as 
described in U.S. Pat. No. 4,288,549, Sep. 8, 1981. 

65 A-i1 when R’ is 1 I-methyltridecyl may be produced by 
cultivating Aspcrgillus syabwi 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 5 
described in Example 4, Part A. 

Compounds in which Rs is CHaCN 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 chloride 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 copencling U.S. application Ser No. 936, 
434. Sep. 3, 1992. 15 

Compounds in which R3 is CH,CH$lI& such as A-3, A-6 

Starting materials in which R’ is a different group from 
that of tbe 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 Pseudomoadaceae or Actinoplanaceae. 8s 
described in Experentia 34, 1670 (1978) or U.S. Pat. No. 
4,293,482, recovering the deacylated cyclopeptide, and 
thereafter acylating the deacylatecl cyclopepetide by mixing 
together with an appropriate active ester R’COX to obtain 
Compound A with the desired acyl group. 

and A-9 may be produced by either a chemical or catalytic 
reduction of the nitrile. It is conveniently carried out 
employing large molar excess of sodium borohydride with 
cobaltous chloride as more fully described in copending 20 
U.S. application Ser. No. 936,558, Sep. 3, 1992. 

( i i i )NLlMBEROFSEQOENCES:6O 

( 2 ) lNFORM.UION FOR SEQ ID N&l: 

(i)SBQUBNCE -Blm3 
(A)LENGlHz6 
(B )TYFEzAMINOAUD 
( C ) STRANDEDNBSS: Not Bdcvanl 
( D ) 7DPOLoGY clwLmAR 

(ii)MOLlXVLBTYFQ 
( A ) DESCXIPTfONz PEFTIIJE 

( x i ) SEQUENCB DESClUFlTONz SEQ ID NO: 1: 

Xna Thr Xaa Xaa Xan Xar 
1 5 

(2 )INFORMKTIONFORSEQlDN0t2 

(i )SEQUENCBCHARACI73UTI~ 
(A)LENm6 
(B)TYPBzAMlNOACTD 
( C ] SlXANDBDNES~ No1 Rclevm~l 
( D ) TOPOLDGYz CIRCLLAR 

( i i )MOLECULETYPEz 
( A ) DESCRIPTION: PEPlTOE 

(xi )SEQUEN~DES~~N:BEQIDNO:~: 

Xan Thr Xaa Xas X18 Xaa 
1 5 

( 2 ) INFORMATION FOR SEQ ID NO3: 

( i )sBQLENcEcNARAcrERrsncs: 
(A)LBNG-IE( 
(B )TYPEzAMiNOACID 
( C ) STRANDElNE-SS No1 Rckvant 
( D 1 TowLoGy: CIRCULAR 

( i i )MOLECKJLBTYPEt 
( A ) DBSCRIFlTON: FZFIlDE 
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-continued 
( x i ) SEQUENG5 !JESC!RIPTION: SEQ IJI NO: 3: 

.( 2 )INFURMATlONFORSEQlDNO:4: 

( i ) SEQUBNCB CHABAcIERIsnCS: 
(A)LENGTH:6 
(B )TYPBzAhUNOAUD 
( C ) S’RANDEDNESS: Not Rckvurt 
(D)lWOLWXCMXL4R 

(ii)MOLEcuLETypE: 
( A ) DE.WUlTION: PEPTIDE 

(xi )SEQUENCEDFXXPTlO~:SEQlDNNO:4: 

( i ) SFQUENC!ECHASlAcIERIsTIcs: 
(A)L.ENGrn( 
(B)TYPkAMINOACID 
( C ) SllW4DEDNE.W: Not Rckvrat 
(D)lWOLOCXCIRCULAR 

(ii)MOUXULEm 
(A)D-NzPEFIIDE 

( I i ) SEQuEN(3E DkS~OW SFQ ID NO: 5: 

( 2 1 iNFURMATlON FUR SEQ lD NOz6: 

( i ) SEQUENCB CliARAcIwSTlCS: 
(A)LBNafi 
(B )TypE:AMINOAC~ 
( C ) SlRANDEDNEss: Not lkkvant 
(D)TurnLCGy:CrR~ 

(ii)MOlXTJUTypE: 
( A ) DF%RFlTON: PEFIYDE 

(x i )SEQUENf3ZDESCRIPXON:SEQIDNO:6: 

(2 llNFORMATlONFURS~IDN~7: 

( i 1sEQuE?KEcfL4R4c7rEIumcs: 
(AlLMGIHt6 
(B )TYl’EzAMlNOAClD 
( C ) SlRANDEDNESS: Not Rckvmt 
( D ) ‘IumLoGy: aRc!uLAR 

(ii)MOU?CULENPEz 
( A ) DESCXFTlON: F’EITIDE ’ 

( I i ) S4UBNCE DE.WlWl7ON: SEQ ID NO: 7: 

(2 )INmRMATfONmRSEQmNO:8: 

( i 1 SEQUENCE CHARhcIERISnCS: 
(A)LBNOM:d 
(B)M’EzAMlNOACID’ 
( C 1 STRANDEDNESS: Not Rckvmu 
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(D)lUPOLOGYzCiRCUIAR 

( i i )MOLECOLF,TYPEz 
( A ) DEsClUPl7ONz PEFl’lDB 

(xi )S!ZQUBNCEDESCR.IPTION:SEQIDNO:8: 

( 2 ) lNFGRMATION FOR SFiQ ID NOt9: 

( i ) S4UENCE CHARACIERISIXS: 
(A)LENGTHz6 
(B )TYPJ?szAhfUiOAW 
( C ) STRANDBDNESS: Not Relevant 
(D)TOmLOGxcTlRaLw 

(ii)MOLECIJLBTypE: 
( A ) DESCRFIION: PEpIlDE 

( x i ) SEQUENCE DESCRlP’MONz SEQ ID NO: 9: 

XPP Thr Xaa Xal XPI Xaa 
1 5 

( 2 ) lNFOP.MATlON FOR SBQ ID NO:l& 

( i )SEQUBNCBCHARACIERIS~C% 
(A)rnrnB 
(B )TYPBzAMlNOAW 
( C ) STBANDEDNESS: Not Rckvrmt 
(D)+rornLOOY:- 

(ii)MOUCLiUTypE: 
( A ) DESCRIPTION: PEFlIDE 

( x i )S~UENCEDESCIUPTIONzSBQlDNO: 10: 

Xa1 Tbr Xaa Xaa Thr Xaa 
1 5 

( 2 ) INFORMATION FOR SEQ ID NOAl: 

( i ) SEQUENCE cHARAclERLsncs: 
(A)LBNGTx:6 
(B)TWEAMTNOAClD 
( C ) STRANDEDNXSS: Not Relcvpni 
( D ) XIPOLOGX CJRCULAR 

(i i)MOIBXlLETYPE 
( A ) DESCRII’IlOW PJFDDE 

(x i )SEQUE?JCEDESCRlFTIO~SEQIDNO:11: 

Xas Thr Xaa Xan Scr Xao 
1 5 

( 2 1 INFORMKl’lON FOR SEQ ID NO32: 

( i ) SEQuEN(T. CHARA-TW 
(A)LENGlTa6 
(B )TYPE:AMlNOAW 
( C ) STRANDDNESS: Nor Rdevanl 
(D )mrnL0rxaxuuR 

(ii)MOLECULE’IYPE: 
( A ) DESCRll’TION: PFPTIDE 

( x i 1 SEQUBNCE DESCRlPTlON: S4 ID No: lz: 

Xxa Thr Xaa Xaa Xaa Xaa 
1 5 

( 2 ) lNFGRMA’IlON FOR SEQ ID NO:13 



( i ) SEQUENCE?. CHAFACIZBLVKS: 
(A)LENGnk6 
(B )-lYPEAMJNOAW 
( C ) STRANDBDNESS: Not Rslewl 
( D ) TomLoGy: CIRCULAR 

(ii)MOLECllLETypE: 
(A)DBSCRlPITON:P 

( x i ) SEQUENCE DESCIUFIYON: S4 ID NO: 13: 

( 2 I J.NFORMATION FOR SEQ ti NQ14: 

( i ) SBQUBNCE C!HMMCll3RISllCS: 
(A)LEKmiTC 
(8 )TYF%AMlNOAW 
( C ) STRANDEONE.S.5: Not Rclcvurt 
( D ) mmux3y: ancvLAFt 

(ii)htOLEhLElYPEz 
(A )D-ONzPEFIlDE 

(x i ).&QUENCEDESCRFIl ON:SEQBJNO:14: 

Xaa Thr Xi& Xaa Xaa Xaa 
1 3 

( 2 ) INFORMATION FOR SFQ ID NO:15 

( i )SEQUBNCECHAR.4CTF2WllCSz 
(A)LBNrn6 
(B )TypE:AMlNOAW 
( C ) SlXANDEONRSS: Not Relevant 
(DlTomLDGxcmcuLAn 

(ii)MOu?clJmTYPEz 
( A ) DESCRIPITON: PERlDE 

(x i )SEQIJENCBDESCBPll ON:SEQlDNNo:15: 

Xma Thr X&r XII Thr XII 
1 5 

( 2 ) TNlWRMAllON FOR S4 ID NO:16 

( i 1 SEQflEhTB CHAlWcIpIIsTIcs: 
(A )LENGlE6 
(B)TYPBzAMlNOAW 
( C ) SIRANDEDNESS: Not Rdcwt 
(D)XX’OUlGXC 

(ii)MOLBCULETypE: 
( A ) DESCRIPTIONz PEPTIDE 

( x i ) SkQUENCE DESClUFl’lONz S4 ID No: 16: 

( 2 ) UWXhWllON FOR S4 ID No:17: 

( i ) s4uBNCe cHARAclEIosncs: 
(A)LENGTR6 
(B )TYPE:AMJXOAClD 
( C ) STRMDUNE.%% Not bkvmt 
(D)tiF’OLCGYCIRCULAR 

.( i i )hiOLECULETYPEz 
(A)DESCRlFTlONrP 

( x i ) SEQOFh’CE DBSCFJPTlON: S4 ID NO: 17: 
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-C0IltiIlUCd 

(2 )INHIRMAnON~SEQlDNO:l& 

( i ) SEQUENCE CHAk%~CS: 
(A)LEZ4Gl’Hz6 
(B)TYF~AhuN0AaD 
(C )-NESS:NorRckvti 
(D)TOmLOOxuRCuLAR 

(ii)MOLIXJJLETYPBz 
(A)DFSCRJPllONzFfPlIDE 

( x i ) SEQLIENCB DESCRIPTION: SEQ ID No: 18: 

( 2 ) lNFORWiTION mR SEQ ID NO:19: 

( i ) SFQUBNCB CIiABACZlUSTl~ 
(A)rsNGlHz6 
(B )TYPFizAMlNOAW 
( C )‘-NESS: Not lkkvant 
( D ) TomLoGy CIRCULAR 

( i i )MOL.!XX&ElYPBt 
( A ) DESCRPTlON: FEPllDE 

( x i ) SBQUBNCB DETCRPllONz SBQ ID No: 19: 

(2 )INmRMKl’IONmRSEQIDNO:Z& 

f i ) SEQUENCE CHAR4cTeRIsnCS: 
(A)lxNmP6 
(B )TYFEAMlNOAW 
( C ) STRANDEDNESS: Not Rekwt 
(DITOmLOGYzClRCULAR 

(ii)MOLEcuLETypE: 
( A ) DESCIUFIION: PEPTIDE 

( x i ) SEQUENCE DFSCRJFl’ION: SBQ ID No: 20: 

Xar Thr Xaa XPP Xaa Xaa 
1 ,5 

( 2 ) INFORMKl’ION WR SEQ ID NOdl: 

( i )SEQUENCBCJiARACTZGTK% 
(A)LENGllk6 
(B ITYPBzAMlNOAW 
( C ) SIRAMIEDNESS: Not Relevant 
( D ) TomLoGy: CUKUIAR 

(ii)MOLEcuLETypE: 
( A ) DESCRIPTION: PEPTIDE 

/ 

( x i ) S4LENCE DESCRIFTION: SBQ ID NO: 21: 

(2 )INFURMATlONFORSEQlDN022 

( i 1 SEQUENCE CHARACERETICS: 
(A)LENC+TW6 
(B )TYPEAhllNOAW 
( C ) STR4NDEDNBSSz Not Rckvant 
( D 1 TopoLoGY: QRCULAR 



-continued 

(ii)MOLECUlETypE: 
( A ) DEscRlFTIOM FEFTWE 

(x i )SEQLJRNCEDESCRX’llON:SEQWNO:22: 

( 2 )INFORMKTIONFORSEQWNO:W: 

( i ) SEQUENCE cxmwxasnm 
,(A)UNGlW6 
(B )TypE:AhuNOACrn 
( C ) STMNDEDNESS: No1 Rckwl 
(D)‘NPDLDGYzCDZULAR 

( i i )MOLlKDLElYPFx 
( A ) DESCIUPTION~ PEFIYDE 

(x i )SEQUENCEDESClUPlTON:SJZQIDNO:23: 

( 2 ) INFORMATTON FOR SEQ W NOa: 

iB jTwEAMm0K!w 
( C ) STRANDEDNESS: NM Rekvml 
(D)TOPOtOOY:ClRC%AR 

(ii)MOLECllUTypE: 
(A)DFSCRPllON:FEFllDE 

(xi)SKQUENC!ED Ex3upnoN: SEQ W NO: 24: 

Xaa Thr Xsr Xar Xnr XI* 
1 5 

( 2 ) INFURMATION FOR SEQ ID NO:25 

( i ) SEQUENCE CHARA~TICS: 
(A)LENGM:6 
(B )TYFE:AhuN0Acm 
( C ) STRANDEDNESS: NOI Rckwt 
(D)TOPOLCGYzClTlCULAR 

( i i )hfOLECUUTypE: 
( A ) DESCRIPTION: PEPTIDE 

( I i ) SEQUFNCE DFSCRXPTION: SEQ w NO: 2% 

XII Thr XII Xaa Thr Xaa 
1 5 

( 2 ) INFORMATION FOR SEQ W NOz26: 

( i ) SEQURNCS CHARAl7ERISTlC% 
(A)LENG-T%6 
(B)TYPE:hmiotirn 
( C ) STRANDBD~S: No1 Rdevu~ 
(D)-IUPOLOGYzURCULAR 

(i i)MOU33JUZTYPEz 
( A ) DE3CRPllONz Ft?PTlDE 

(xi )SEQIJFNCEDESCRlFIION:SEQWNO:26: 

( 2 ) wrathfmo~ FOR SEQ m NO:~: 
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(A)LENG’il%6 
(B)TYPEcAMlNOACJD 
( C ) STRANDEDNEW Nat Rdwmt 
(D)‘KPOLOGYzCIRCULAR / 

( i i )MOLRCULETYPE 
( A ) DESCRlFl’lON: PRPTIDE 

(xi )S4UENCZDESCRIFAON:SEQJDNO:zI: 

XIP Thr Xaa Xna Xar Xaa 
1 5 

( 2 ) INFO-ON FOR S4 ID No:28: 

( i ) SEQURNCE CHARAClERKTICS: 
(A)LFNGlx6 
(B)Ti’PRAMU?OACID 
( C ) $TRANDEDtiESs: Not Ftclcvant 
(D)lwoLoGYzclRcIJLAR 

( i i )MOUC!UUTypE: 
(-A ) DRSCIUIVON: PRI’lTDE 

(xi )%?.QUBNCJZDESCRIFlTO~SEQWNO:28: 

Xaa Thr Xsa Xaa Xaa X&a 
1 5 

( 2 ) lNFOllMKTlON FOR SEQ W NO29: 

( i ) SEQUBNCF.~CZRISTlCSz 
(A)LENGTlizS 
(B)TYPE:AMlNOACID 
( C ) SlRA?WBDNESs: Not R&vaut 
(D)TOPOLOGYzURCULAR 

(i i)MOLFCULRTypE: 
( A ) DRSC!RU’TlON: PEPTIDE 

(x i )SEQvwcEDESQUPTlO~SBQWNO:29: 

Xaa Thr Xaa Xaa Xaa Xaa 
1 5 

( 2 ) INFORMATION FOR SEQ W NO% 

( i ) S4URNCE CHARA-m 
(A)LENGme6 
(B )TWEAMNOACID 
( C ) STRANDEDNESS: Not Rdcvant 
(D)‘KPOLOGY:C!lRCLUR 

(ii)MOLECULETwE 
( A ) DESCUPTIONz PRFllDE 

( x i ) S4UEKE DBSCRIFTlON: SEQ W NO: 30: 

Xar Thr XPP Xaa Thr Xaa 
1 5 

(2 )~RMU’lONFORS4WNNO:31: 

( i ) S4UBNCB CHARACDUUSTlCS: 
(A)LENGTHz6 
(B)TYP&AMINOACID 
( C ) Sl’RANDE2J~s: Not Relevant 
( D ) TOWLOOY: CIRCULAR 

(ii)MOLK!ULETYPE: 
(A)D!%CRFlIONzFF.PTlDE 

( x i ) SEQURNCE DESCRPIION: SRQ ID NO: 31: 

Xar Thr Xar Xaa Xaa XI* 
1 5 
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( 2)WFORMATlONFORSJZQlDNO:32: 

(A )Xi?NG'lTkC 
(B )TYFEtAMlNOACD 
( C 1 STRANLIEDNESS: Not Rckvmt 
(D)TDPOLOGy:- 

( i i )hfOLECULBTIpE: 
(AID-0N:P 

( x i ) SBQ~CBDESCRE7lONz SEQ W NO: 32: 

1 5 

(2 )tNFORMATIONFORSEQIDNo:33z 

( i 1 SEQUENCZ CIiARAmCS: 
(A)LENGlx6 
(8 )TW!3zAMlNOACD 
( C ) STRANWDNFBS: Nat R.&vent 
(D)TOPOLoGY:ClRCtJLAR 

(i i)MOIXUIETYPE 
( A 1 DEBCRlFl’IONz FEFI-IDE 

(x i )SEQU7%CED E.SCRFUON: SEQ ID No: 33: 

t 2 I lNFORMATlON FOR SFQ W No:34: 

( i 1 SEQUENCB CHAlUCTFIUSllcS: 
(A)LENGTE6 
(B)lYl’EzAhflNOAUD 
( C ) STRANDEDNFSS: Not Rcbvud 
(D )TowLOGYcCDKULAR 

(i i)MOLECDlETypE: 
( A ) IJBSCRIPIlON: PBPTDE 

(x i )SBQUBNCBDBSCRIFIlON:SEQWNO:34: 

( 2 ) INFOR~~ATION FOR s4 m ~0:39 

( i ) SEQUENCB CHARACTERJSTICS: 
(A)LENGlR6 
(B )TYPEAhfJNOAClD 
( C ) STRANDEDNESS: No1 Rckvurt 
(D)‘IUPOLOGY:ClRC!ULAR 

(i i)MOLEcuLETypE: 
( A ) DESCRIPTION: PEFTIDE 

f x i 1 SEQUENCE DESCRFTION: S4 ID NO: 35: 

Xar Thr Xaa Xrn Xaa Xaa 
1 5 

( 7. ) INFORMATION FOR SEQ ID NO% 

( i ) SEQUENCE CHARi4ClElUSTlCS: 
(AlLENGTHz6 
(B)TYF-EzAMINOACm 
( C ) STRANDEDNESS: Not Rckvmt 
(D)lKPOLOGY:C!lRCUL.U 

(ii)MOLENLETYFE 
( A ) DESCRIPTION: PBF’KOE 
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t x i I SEQLENCX? DESCRIITIOW SEQ ID NO: 36: 

Xaa Thr Xaa Xas Xra Xaa 
1 5 

( 2 ) lNlQRMATlON FOR S4 ID NO% 

( i )S4IJENCRCIiARA~ 
(A)LENGlX6 
(B ITYFEEAMNOACID 
( C ) STRANDSDNESS: Not Rdcvmt 
(D)TOPOLOGYzClRCULAR 

(i i )MOISXJL.ETYlE 
( A ) DRSC!RlFilON: PRFTlDE 

( x i ) S4UENCR DESCRIFTIO~ SEQ ID NO: 37: 

( 2 ) lNFORhfATlON FOR S4 W NO% 

( i )S4UENCECHAiUc%RKlTCS: 
(A)LENrnC 
(B)TYPRzAMINOACID 
( C ) STRANDRDNESS Not Relevant 
( D ) ‘IOPOLOCZ CIRCULAR 

(ii)MOLFZULRTYFi? 
( A 1 DRSCRlFlTONz PEpTRlE 

( x 3 ) SEQUENa DES-OM S4 W No: 38: 

( 2 ) INFORMATlON FOR S4 ID Na39: 

( i ) SEQUENCE CHARAClEIGTlCs: 
(A)u?NGTHz6 
(B)TYFEzAMlNOACW 
( C ) SlXANDEDNEBS: Not Relevant 
( D ) lUF%OGY: URCW 

(ii)MOLECULETYPEz 
( A ) DES-ON: PEI’TIDE 

( x i ) S4UE?K!E DESCRIPTION: SEQ ID NO: 39: 

( 2 ) lNFOtzhwnON FOR SEQ m No:4Oz 

( i ) sEQuEN(z CHARACIEW?TICS: 
(A)LE!K?Iw6 
(B )TYPRzAMINOACUl 
( C ) SlRANXDms: Not Relevant 
( D ) ‘IopoLOGy: CIRCULAR 

(i i)MOLECULETYPEz 
( A ) DESCRIFTION: PEPIXDE 

( x i ) SEQUENCE DESCRlFlTO~ SEQ ID NO: 40: 

Xaa Thr Xaa Xaa Tbr Xas 
1 5 

( 2 ) INFORMATION FOR S4 W N&41: 

( i ) SEQURNCE aURAClERWTC.% 
(A)LENGTH:6 
(B)TYPRzAMlNOAClD 
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( C ) STRANDEDNTSS: Not Rekvm~ 
(D)TOPO~URCVLAR 

(ii)MOLECULETYPE: 
( A ) DES-ON: F%PI’WE 

(i )SEQlJENCECHARACTElC%lCSz 
(A)LENGlR6 
(B)TYPE:AMINOACILl 
( C’) SlBANDEDNEsS: Not Relevant 
( D ) TUpoux;Y: CIRCULAR 

( i i )MOUCOLETYP& 
( A 1 DF%!RFllO~ F’JZPTWE 

( I i )SEQUENCEDESCUPTTON:SEQWNO:42z 

t 2 ) INFORhfAl7ON FOR SEQ ID No:43: 

( i ) SEQUENCE CHARAClZRISnCSz 
(A)LENGnlz6 
(It )TYPEzAhfmOACrn 
( C ) STRANDFJJNESS: Not Rdcvlnt 
(D)‘NJPOLOGYCIRCULAR 

( i i )MOLECLTLETYPE: 
( A ) DESCRIPTION: PEpmnE 

( x i ) SEQUENCE DESCRlPl7ON: SEQ W NO: 43: 

( 2 ) INFORhiMlON FOR S4 W No:44: 

( i ) SEQUENCE CHAUCrERISll~ 
(A)LENGTtk6 
(6 )TYPZ:AMu4OACm 
( C ) -EDNESs: Not Rckwnt 
(D)TQPDLCH3YClRCLlLAR 

(i i)MOLEcuLETYPE 
( A ) DES-ON: F’EFRDE 

( x i ) SEQIJJBCE DESCRIPTION: SEQ W NO: 44~ 

Xna Thr X18 xaa X8l XSl 
1 5 

( 2 ) INF~RMATION'FOR s4 m NO:& 

( i ) SEQUENCE CXARACIWSTICS: 
(AlLENGTR6 
(8 )-NFEAhUNOACIO 
( C ) STRANDEDNESS: Nat Rckva111 
( D ) TOF9LOGY CIRCULAR 

( i i )MOlECULETypE: 
( A ) DEXRIPt-ION: PEPTIDE 

( x i ) SEQUFNCE DESCRWllON: S4 W No: 45: 



( 2 ) INFORMKITON FOR SEQ ID NOM 

( i ) SEQUENCE CHAIUCrERISTlCSz 
(A)LBNGTfc6 
(B)TYPEzAUEiOACKl 
( C 1 STRANDEDNESS: Not Relevant 
( D ) TDFOLOGY CIRCULAR 

(ii)MO~TYPE 
(,A ) D!3CWPllON: PBFI’JDE 

( x i ) sEQuEN(z xwzmumo~: SEQ m ND: 46: 

Xaa Thr Xaa Xsn Xas Xaa 
1 5 

( 2 ) INFORMATION FOR S4 W No:47: 

( i ) SEQUENC!Z CHARACl73lUSTKS: 
(A)LBNGTHz6 
(B)TYPBzAhQXOAC!ID 

‘(C)STRANDBD~S:NotRckvfmt 
(D)TOFW.Of3YURCULAR 

(ii)MOLECULBTypE: 
( A 1 DEsCRIPITOh’z PEFTWE 

(xi )SRQUBNCEDESC!RlPllON:SBQIDNO:47z 

Xaa Thr Xaa X&a Xai Xaa 
1 5 

( 2 ) INFORMA’tTON FOR S4 W NO:48: 

( i ) SEQUENCE CHARACl73UTICS: 
(A)LBNGTe6 
(B)TYP!2AMINOACW 
( C ) SIXANDRDNESS: No1 Relevant 
( D ) TUPOLCGYz CIRCULAR 

(ii)MDLECtJLBTYPEz 
( A ) DESUUFl’lONz PBFl-lDE 

(x i )SBQUENC!ZDBSCRlPTlON:SBQlDNO:48: 

Xna Thr Xaa Xaa Xaa Xnr 
1 5 

( 2 I INFORMJiITON FOR S4 W NGz49: 

( i 1 SEQUENCE CHARACTBRISRCS: 
(A)LENG’lX6 
(B JTYPEzAhflNOAUD 
( C I STRANDEDtiES% Not Rctcvanl 
(D)TOPOLQGYClRCULAR 

(ii)MOLBWLBTYPE: 
( A ) DESC3UFTlON: PWlTDE 

(I i )S4UBNCBDm ON:SEQWNo:49: 

XL. Thr Xaa Xaa Xan Xar 
1 5 

( 2 1 INFORMATION FOR S4 W No:50: 

(i)S4UENC33- 
(AlLFNGlX6 
(B)TYPl3AMlNOAClD 
( C ) STRANDBDNBSs: No1 Rclcvant 
(D )‘WPOLOGYzCIRCULAR 

(ii)MO~TYPBz 
( A ) D-ON: F’BFITDE 

( x i ) SRQtJENC2l DBSCRIP’IION: SBQ ID NO: So: 
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L 2 ) INFORMAnON FOR SEQ ID NO51: 

( i ) SEQUENCE cHARAcTERIsTIcs: 
(A)IENOIH:6 

_ (B )TwEEAulN0Acm 
( c ) STkAMIEDNEss: Nd RdevmN 
(D)TOF&OGYzCUtCULAR 

(i i)MOIJZlJLZTypE: 
( A ) DFSCRmON: PEPIIDE 

( x i ) SEQUEN’CZ DESCRIFTiONz t&Q ID NO: 51: 

( 2 ) INFoRMA’lTON FOR SRQ ID N&52: 

( i )SeQuENcEcHARA~: 
(A)LBNGlli:6 
(B)TYPEAMNOAcm 
( C ) STXANDBDNESS: Not Relevu~t 
(D)TOPOLOCYzClRCULM 

(i i)MOLECULETW& 
(A)DESCRlPTION:F%KWDE 

(xi )SBQUENCZDESCRllWON:SEQlDNo:S2: 

( 2 ) INFORMATION POR SEQ ID NO53 

( i )SEQUBNCECHARACYUUS~ 
(A )LENGIH:6 
(B )‘lYl’EzAMl?iOAClD 
( C ) S-NESS: Not Rrlcvrnt 
(D )V3’OLOGYCIRCL7LAR 

( i i )MOlZ!ULBTYPE 
(A)DESCRPI~NZPEFTDE 

(x i )SEQUENCEDESCRlFTION!SRQIDNO:8: 

(2 )INFORMAnONFORSEQIDNO:54: 

( i ) SEQUENCB CHARAcIFRI!FIlC.% 
(A)LBNOTH:6 
(B )TYPJ3AMtNOACID 
( C ) SlRMDBDNESS: Nd Rekvam 
( D ) TOWLOGY: CXRCULAR 

( i i )MOLECUlZTYPEz 
(A)D-ORPEPTUJR 

(x i )SEQUEN~DESCRFIION:SFQIDNO:54: 

( 2 ) INFXhfATlON FOR SFQ ID NO% 

( i ) SEQUENCE WARA-C.% 
(A)-6 
(B)TY-PkAMlNOAClD 
( C ) STRANDBDNESS: Not FlcLvm~t 
( D ) TOPOLOGY CIRCULAR 
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(ii)MOLECULBTypE: 
( A ) D-ON: FEFllDE 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO: 53 

( 2 ) INFOP.hWl-lON FOR SEQ ID N036: 

( i )SEQUENCBCHARAClERISTlCS: 
(A)ISNGTIk6 
(B)TYFEAMlNOAW 
( C ) STRANDEDNESS Not Relcwrt 
(D)‘IUFOLOGYzClRCULAR 

(ii)MOL.ECULETypE: 
( A ) DE-SCRIPIION: FEFTIDE 

(xi )SEQUENCEDESCRE’TIONzSEQIDNO:56r 

Xar Thr Xaa Xnr Ser Xrr 
1 5 

(2 )INFORhf,UIGNFGRSEQIDNOS~ 

( i)SEQU?ZNCECZHAMcIER1~S: 
(AILENGTHzC 
(B )TYFFzAMINOAW 
( C ) STRANDEDNESS: Nat Rclcvent 
(D)‘KbPOLJJGY:CIRCULAR 

(ii )M0Llx!uETypE: 
(A)DFSC%FCIONz-E 

(xi ) SEQUENCE DESCRIPTION: SEQ ID No: 57: 

Xaa Thr Xra Xsa Xaa Xar 
1’ 5 

( 2 ) ltWUlWA”ON FOR SBQ lD NO:.% 

( i )sEQuENcEcHARAcTERxsTlcs: 
(A)UPGTEkB 
(B )TYFEzAbUNOAW 
( C ) STUANDBDNESS: Nd Relevant 
( D ) TOPOLOGY: CIRCULAR 

(ii)MOLFcuLETypE: 
( A ) DESCRIFTION: PEPTIDE 

( x i ) SEQUKNCZ DESCRIwIONz SEQ Dl NO: SB: 

XDP Tbr Xaa Xaa XII Xax 
1 5 

( 2 1 lNFORbfA”ON FOR SEQ ID NO59: 

( i )sEQuENcE~-cs: 
(A)LENGTHz6 
(BITYF!ZAMlNOAW 
( C I STRANDEDNEW NM Rclevad 
( D ) TOWLOGY: CIRCULAR 

( A ) DES-OK PEFTlDE 

( x i ) SEQUENCE DESCRIFTION: SEQ ID NO: 59: 

( 2 1 INFOlUvMTON FOR SEQ ID NO:SOr 
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( i ) SepuENcE CHARACIERISITCS: 
(A)LFNGm::a 
(B)TYP!zzAMNoAw 
( C ) S’llUNDEDNESs: Not Relcvmt 
( D ) TowLooy: CIacuLAn 

(ii)MOLECULElYPEz 
( A ) DJZSCRIPITON: PEFTDE 

(xi)SEQUENCED ESCRIPIION:SEQrnNO:60: 

Xaa Thr X&a X&a Tbr Xaa 
1 5 

We claim: IS 

1. An antimicrobial composition comprising a compound 
selected from the group consisting of 
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HO 

or a pharmaceutically acceptable salt thereof in admixture 
with a pharmaceutically acceptable carrier. 

2. A method for controlling mycotic infections comprising 
2. administering to a mammalian subject in need of treatment, 

an antimycotic amount of a compound selected from the 
group consisting of 

HzN 
-A- H 

N OH 

HO 

H H 
.N .N OH OH 

N N 
H H 

407 
0 



HO 

HzN OH 

0 N- 
=o 

=o 
HN 

a3 

HO NH 

OH 
0 

HO 

H 
N OH 



-continued 

HzN 
N 

3-t 

=o 

HO NH 

HO 

OH 
0 

70 



5,s 14,650 
71 

-wntinued 
HzNT H 

\-N OH 

OH, 0 
\\ 

HlN n 

=o 

.wm 
HO 

OH 

or a pharmaceutically acceptable salt thereof. 2s -continued 
3. A method for controlling Pneumocystis pneumonia in 

,j.mxnune-compromised patiks wmprising administetiug a 
therapeutically effective amount of a wmpounh selected 
from tbe group consisting of 
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or a pharmaceutically acceptabie salt thereof. 

* * * * * 
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Attachment E 
CANCIDAS (Caspofungin Acetate) 

Chronology of Events 

DATE EVENT 

8/3/1995 

9/l/1995 Permission granted by FDA to begin study proposed 
in initial IND. 

10/l l/1995 Response to FDA Clinical comments faxed on 
91511995. 

l/10/1996 Response to FDA request made 1 l/6/1995 for 
additional information regarding the Chemistry, 
Pharmacology/Toxicology and Biopharmaceutics 
sections. 

10/7/1996- Submission of first IND Annual Progress Report. 

12/6/ 1996 

3/10/1997 

4/18/1997 

51300997 

Investigational New Drug Application filed (IND 
48,484). 

Teleconference with FDA to discuss recommended 
changes to Candida Esophagitis study (Protocol 004) 
and FDA questions concerning statistical methods. 

Mid-Phase II Meeting with FDA to discuss clinical 
development plans. 

Meeting with FDA to discuss planned clinical study 
of MK-0991 versus Amphotericin B in the treatment 
of Invasive Candidiasis. 

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. 



IND 
48,484 
Serial 
No. 

057 

X 

X 

074 

087 l/13/1998 

089 l/20/1998 - 

X 

NDA 
21-213 

DATE EVENT 

6/5/l 997 

6/l l/1997 

8/15/1997 

10/2/1997 

2/6/1998 - 

3/6/1998 
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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/l and 5/2/1997. 

Teleconference with the FDA to discuss MRL’s 
proposed definition of statistical equivalence to be 
used in the Aspergillosis salvage study. 

Teleconference with the FDA to address questions 
concerning MIS-0991 versus Amphotericin B in the 
treatment of Invasive Candidiasis study (Protocol 
014). 

Submission of second IND Annual Progress Report. 

Submission of pivotal Phase Ill study to support 
MK-0991 versus Fluconazole in the treatment of 
Esophageal Candidiasis for comments and 
concurrence. 

Submission of pivotal Phase Ill 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). 

Response to FDA facsimile of l/28/1998 requesting 
clarification regarding the draft Phase lII protocol for 
study of Candida Esophagitis submitted. 

Teleconference with the FDA to discuss MRL’s 
submission of 2/l/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 
48,484 
Serial 
No. 

NDA 
21-213 

DATE EVENT 

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

Submission of Data Analysis Plan for Protocol 014. 159 

166 

179 

2/19/1999 

31190999 - 

412011999 

Formal request for “Fast Track Designation” for 
MK-099 1 submitted. 

Response to FDA facsimile of 41111999 regarding 
Data Analysis Plan for Protocol 014. 

Meeting with FDA to discuss “Fast Track 
Designation” for MK-099 1 (approval granted). 

511211999 

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

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

X 

X 

193 

X 613011999 MRL verbally requested agreement from the FDA 
on a “streamlined” Clinical Study Report format for 
Phase I studies. 

MRL requested review and approval of the proposed 
trademark “Cancidas” to the FDA. 

196 

198 

71111999 

71811999 Submission of proposed “streamlined” Clinical 
Study report for FDA comment, 

209 813011999 Submission of Protocol 028 (epidemiological study 
drafted at FDA’s request) for FDA comment. 
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IND 
48,484 
Serial 
No. 

,212 

215 

216 

218 

225 

224 

228 

,231 

234 

NDA 
21-213 

X 

X 

X 

DATE 

9/13/1999 

10/4/1999 

10/6/1999 

10/13/1999 

1 l/16/1999 

11/15/1999 

1 l/22/1999 

11/23/1999- 

11/29/1999- 

121711999 

121811999 

121911999 

EVENT I 

Submission of Data Analysis Plan for Protocol 020 
(m-0991 versus Fluconazole in the Treatment of 
Esophageal Candidiasis in Adults). 

Response to FDA comments made 911511999 on 
Protocol 028. 

Submission of fourth IND Annual Progress Report. 

Response to FDA comments of 911511999 on 
trademark. 

Response to FDA comments of 1012811999 on 
trademark. 

Submission of Data Analysis Plan for Historical 
Control Study (Protocols 028/029). 

Request for FDA concurrence on pre-submission of 
certain sections of the NDA. 

Response to FDA telephone request of 1 l/12/1999 
concerning MRL’s Pre-NDA Meeting Background 
Package submitted 10/29/1999/Serial No. 221. 

Pre-NDA Meeting was held. 

Submission of full NDA User Fee (User Fee ID No. 
3868) to the Mellon Bank in Pittsburgh, PA. 

Pre-submission of Nonclinical Toxicology section 
(first NDA section) to the FDA. 

Provided practice SAS Transport files for the 
reviewer’s use and training at the FDA’s request. 
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IND NDA DATE 
48,484 21-213 
Serial 
No. 

235 1211311999 

I 

242 1/19/2000 

IND NDA DATE EVENT EVENT 
48,484 21-213 
Serial 
No. 

235 1211311999 Response Response to FDA telephone requests of 911311999 to FDA telephone requests of 911311999 

I 

242 1/19/2000 

and 1 l/23/1999 concerning Data Analysis Plan for 
Protocol 020. 

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

X l/2 l/2000 l/2 l/2000 

cl-7 

X X 21712000 21712000 

Response to Pharmacology Reviewer’s request of 
1 l/29/1999 for copies of certain summary 
information for any pre-clinical toxicology reports 
was provided on CD and in hard copy. 

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

X 3/l 5/2000 

X 3/21/2000- 

X 4/3/2000 

X 41712000 

269 X 6/l 312000 - 

t 

Pre-submission of Chemistry and Pharmaceutical 
Manufacturing and Controls section to the FDA. 

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

Pre-submission of Nonclinical Pharmacokinetics 
section to the FDA. 

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

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

Submission of prompt for Written Request for 
Pediatric Studies. 
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IND NDA 
48,484 21-213 -I- Serial 

No. 

X 

X 

278 

X 

--l--T- 

DATE EVENT 

6/14/2000 

612812000 

7/l 1/2000 

7/17/2000 

712812000 - 

713 1/2000 

8/14/2000 

812912000 - 

9/8/2000 

9/20/2000 

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

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

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

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

New Drug Application submitted to the FDA. 

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

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/l 812000. 

Response to FDA request made 812512000 for a copy 
of the “coming soon” advertisement recently 
submitted to DDMAC. 

Response to FDA Fax received on 91512000 
concerning comments on the Written Request for 
Pediatric Studies. 

Amendment to the pending application - Results of 
a re-analysis of patient covariate data (Protocol 019). 



IND 
48,484 
Serial 
No. 

303 

NDA 
21-213 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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DATE 

9/25/2000 

9/29/2000 

10/2/2000 

10/16/2000 

10/19/200 

10/20/2000 

10/27/2000 

1013 1/2000 

11/8/2000 

EVENT 

Response to Division of Scientific Investigations 
request made 9/14/2000 for information to be used 
in preparation for audits. 

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

Submission of fifth Annual IND Progress Report. 

Response to FDA recommendation (during meetings 
of 51120999 and 1 l/29/1999) for submission of 
expert panel assessment of 11 supplemental patients 
enrolled in Protocol 019. 

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

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

Amendment to pending application - Information 
demonstrating the successful manufacturing process 
technology transfer for drug substance and drug 
product as agreed at 1 l/29/1999 meeting. 

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

Response to FDA request made 10/l 812000 
containing questions from FDA Biopharmaceutics 
and Microbiology reviewers. 

Response to FDA request made 1013 112000 
containing a request from the FDA Microbiology 
reviewer. 
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IND NDA 
48,484 21-213 
Serial 
No. 

DATE EVENT 

X 1 l/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 1 l/3/2000 via 
four separate E-mail messages due to size of 
attachments). 

X 1 l/15/2000 Response to FDA request made 1 l/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 1 l/13/2000 for 
additional information requested by the 
Biopharmaceutics reviewer. 

X 11/22/2000 Response to FDA request made 1 l/6/2000 for 
additional information requested by the Clinical and 
Statistical reviewers. 

X 1 l/28/2000 Submission of Safety Update Report. 

X 11/28/2000 Desk copy of CMC amendment, originally submitted 
10/26/2000, submitted to Philadelphia 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. 



IND 
48,484 
Serial 
No. 

NDA 
21-213 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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DATE 

12/8/2000 

12/13/2000 

12/13/2000 

12/14/2000 

12/15/2000- 

12/15/2000 - 

12/15/2000 

12/21/2000 

12/22/2000 

l/2/200 1 

EVENT 

Submission of Advisory Committee Background 
Package - Corrected electronic media. 

Response to FDA request made 1 l/30/2000 for 
Statistical information regarding MRL’s draft 
Advisory Committee Background Package. 

Submission of Advisory Committee Background 
Package to official file. 

Response to FDA comments received 1 l/15/2000 
regarding pharmacokinetic study in children with 
new onset fever and neutropenia. 

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

Response to FDA request made 1 l/30/2000 for 
clarification of Histo&al Controls Study (Protocols 
028/029) information in the Draft Advisory 
Committee Background Package. 

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

Response to FDA request made 1 l/30/2000 for 
answers to questions from the Chemistry reviewer 
(responses sent 12/13/2000 via E-mail). 

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). 

FDA face-to-face meeting to provide/discuss outline 
of MRL advisory presentation and to address 
questions from the Agency. 
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IND NDA DATE EVENT 
48,484 21-213 
Serial 
No. 

X 1/10/2001 FDA Antiviral Drugs Advisory Committee Meeting 
for CANCIDAS. Advisory Committee 
recommended the approval of CANCIDAS. 

X l/15/2001 Response to FDA request made 1 l/14/2000 
concerning the Population Pharmacokinetics Reports 
(response sent 1 l/14/200 via E-mail). 

X l/17/2001 Response to FDA request made 1 l/6/2000 for 
information regarding the patient population at site 
028-003 (response sent 12/13/2000 via E-mail). 

X l/18/2001 Submission of MRL’s Phase IV Commitment 
Proposal via E-mail. 

X l/l 8/2001 Response to FDA request made 1 l/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 1 l/21/2000). 

X l/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). 

X l/22/200 1 Response to FDA request for draft labeling - FDA 
comments made via fax l/12/2001 (response sent via 
E-mail l/l 8/2001). 

X l/22/2001 Teleconference to discuss draft Labels. 

X l/23/200 1 Submission of Advisory Committee Meeting Back- 
Up Slides. 

X l/23/200 1 Teleconference to discuss draft Labels and Phase IV 
Commitments. 



IND 
48,484 
Serial 
No. 

NDA 
21-213 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

DATE 

l/24/200 1 

l/24/200 1 

l/25/200 1 

l/25/200 1 

l/25/200 1 

l/26/200 1 - 

l/26/200 1 

l/26/200 1 

l/30/2001 

l/30/200 1 
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EVENT 

Response to FDA comments on Phase IV 
Commitments made l/23/2001. 

Teleconference to discuss draft Labels and Phase IV 
Commitments. 

Response to FDA request made l/24/2001 for 
revised Phase IV commitments based on FDA 
comments. 

Amendment to Pending Application - Proposed 
Draft Labeling (labels sent via E-mail l/24/2001). 

Teleconference to discuss labeling and product name 
logo which featured a “sunburst” graphic element. 

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

Amendment to Pending Application - Final labeling. 

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. 

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

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) 
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---i-- 
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Serial 
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X , ..' '. -., 

. . . 
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1 ,.,.. T.' 1 . . . ; ;y- 
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. . 

DATE 

2/l/2001 ‘. ; ._I . 

‘,2/l/2001 ” 

2/l/2001 

2/5/200 1 

2/12/2001 I/. ., .,. . . . _ ( I__ ,i. , .., 

.>, ,, ,_ I. ;.. ‘: 

2/20/200 1 
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EVENT 

Response to FDA request made 1 l/30/2000 for ‘~~) .;. _ .;(“::. _.; .^ .p..+,* _- 
r&uWof’Prototil-032 (preliminary results sent via 
E-mail on 12/20/2000). 

Submissio&L4dvisory Committee Meeting 
Backup Slides on CD. 

Response to FDA request made 12/3/2000 for 
information regarding the Historical Control Study 
(Protocol 028/029) (response sent via E-mail 
1212 1/2.Q~~.:~~~~,~;~~~~.~~~ i c.i\.-; ; ~_ :. 

_ . . . 

Response to FDA request made 1 l/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 l/5/2001). 

Response to FDA request made l/16/2001 for 
i~~~~h~,-~ed while being treated 
with caspofungin and steroids (response sent via E- 
mail l/22/2001). 
.,:‘i”,+ Qp-.$~rq~y~ y&y,: 1 Ci’!‘,, . : .- . . . . . ( 
Response to I;-dA questions and request made 
l/12/2001 pertaining to the CMC section of the 
WA-response semvia E-mail l/18/2001). r : : _, ‘... jyv.,! ‘&~~.,$y>; ;,--;: : 

Response to FDA request made l/24/2001 for 
additional information regarding Merck’s normal 
Jrocedures and timing for submission of reports of 
>ost-marketing adverse experiences (response sent 
via E-mail l/25/2001). ;g 

I 

. 


