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TREATMENT OF GRAFT VERSUS HOST 
DISEASE IN TRANSPLANT PATIENTS 

0001. The present invention relates to a method of treating 
patients who undergo hematopoietic stem cell transplantation 
(HSCT) with peripheral blood mobilized stem cells for hema 
tological malignancies and for whom the risk for severe acute 
graft versus host disease (GVHD) is considerable. 

BACKGROUND 

0002 Acute graft-versus-host disease (GVHD) may occur 
after allogeneic hematopoietic stem cell transplant and is 
usually a reaction of donor immune cells against host tissues. 
Activated donor T cells typically damage host epithelial cells 
after an inflammatory cascade that begins with the prepara 
tive regimen. Statistically, about 35%-50% of hematopoietic 
stem cell transplant (HSCT) recipients/patients may develop 
acute GVHD. The exact risk is usually dependent on the stem 
cell source, age of the patient, conditioning, and GVHD pro 
phylaxis/treatment used. Patients usually may have involve 
ment of three organs such as skin (rash/dermatitis), liver 
(hepatitis/jaundice), and gastrointestinal tract (abdominal 
pain/diarrhea). 
0003 Acute GVHD is typically staged and graded (grade 
0-IV) by the number and extent of organ involvement. 
Patients with grade III/IV acute GVHD tend to have a poor 
outcome (life threatening). Generally apatient may be treated 
by optimizing the immunosuppression and for example by 
adding methylprednisolone. About 50% of patients may have 
a solid response to methylprednisolone. If patients progress 
after 3 days or are not improved after 7 days, they will get 
salvage (second-line) immunosuppressive therapy for which 
there is unfortunately no standard-of-care therapy. 
0004. Therefore there is a high unmet medical need to 
have further pharmaceutically effective drugs for preventing 
and/or treating GVHD. 
0005. In an embodiment the present invention relates to a 
method of treating and/or preventing GVHD in a patient 
undergoing HSCT, which method comprises: 
1. Administering to the patient an effective amount of a com 
pound of formula (I) or a pharmaceutically acceptable salt 
thereof 
2. Conditioning said patient thereby destroying Substantially 
the bone marrow and immune system wherein said condition 
ing includes treatment of said patient with an effective 
amount of a chemotherapeutic agent Such as cyclophospha 
mide and/or by treating said patient with a high-dose chemo 
radiation therapy; and 
3. Transplanting hematopoietic stem cells from a donor to 
said patient. 
0006. In a method as described above, a compound of 
formula (I) or a pharmaceutically acceptable salt thereof is, 

(I) 
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wherein 
R is H. halogen, trihalomethyl, Calkoxy, Calkyl, phen 
ethyl or benzyloxy; 
R. H. halogen, CF, OH, Calkyl, Calkoxy, benzyloxy, 
phenyl or Calkoxymethyl; each of R and Rs, indepen 
dently is H or a residue of formula (a) 

wherein each of Rs and Ro, independently, is H or Calkyl 
optionally substituted by halogen; 
and n is an integer from 1 to 4; and 
R is hydrogen, halogen, Calkyl, Calkoxy or trifluorom 
ethyl. 
0007. In another embodiment the invention relates to a 
method of treating and/or preventing GVHD in patient under 
going HSCT, wherein in the compound of formula (I) or a 
pharmaceutically acceptable salt thereof R is chlorine, and 
wherein the remaining variables are as defined above. 
0008. In another embodiment the invention relates to a 
method of treating and/or preventing GVHD in patient under 
going HSCT, wherein in the compound of formula (I) or a 
pharmaceutically acceptable salt thereof R is H. R. is chlo 
rine, and R is hydrogen, and wherein the remaining variables 
are as defined above. 

0009. In another embodiment the invention relates to a 
method of treating and/or preventing GVHD in patient under 
going HSCT, wherein in the compound of formula (I) or a 
pharmaceutically acceptable salt thereof R is H. R. is chlo 
rine, R is hydrogen, each of R and Rs, independently is Hor 
a residue of formula (a) 

(a) 

and wherein each of Rs and R is H. and wherein the remain 
ing variables are as defined above. 
0010. In another embodiment the invention relates to a 
method of treating and/or preventing GVHD in patient under 
going HSCT, wherein the compound of formula (I) or a phar 
maceutically acceptable salt thereof is a compound of for 
mula (II). 

Ou 
(II) 

S C 

or NH2 
OH 

OH 
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or a pharmaceutically acceptable salt thereof, or 
or a phosphate derivative thereof of the following formulae 
(IIa), (IIb): 

(IIa) 

O 

(IIb) 

or a pharmaceutically acceptable salt thereof. 
0011. In another embodiment the invention relates to a 
method of treating and/or preventing GVHD in patient under 
going HSCT, wherein the compound of formula (I) or a phar 
maceutically acceptable salt thereof 2-amino-2-4-(3-benzy 
loxyphenylthio)-2-chlorophenylethyl-propane-1,3-diol. 
0012. In another embodiment the invention relates to a 
compound of formula (I) or a pharmaceutically acceptable 
salt thereof in the use in the treatment and/or prevention of 
GVHD in a patient who was first conditioned as described 
above and who then received a hematopoietic stem cell trans 
plantation (HSCT) from a donor. 
0013 As used herein 2-amino-2-4-(3-benzyloxyphe 
nylthio)-2-chlorophenylethyl-propane-1,3-diol and/or its 
hydrochloride salt may also be referred to as KRP203. 
0014. As used herein, the term “halogen' or “halo refers 
to fluoro, chloro, bromo, and iodo. 
0015. As used herein, the term “alkyl refers to a fully 
saturated branched or unbranched hydrocarbon moiety hav 
ing from 1 to 7 carbon atoms, or 1 to 4 carbon atoms. Repre 
sentative examples of alkyl include, but are not limited to, 
methyl, ethyl, n-propyl, iso-propyl. n-butyl, Sec-butyl, iso 
butyl, tert-butyl, n-pentyl, isopentyl, neopentyl, n-hexyl, 
3-methylhexyl, 2,2-dimethylpenty1, 2,3-dimethylpentyl, 
n-heptyl, and the like. A substituted alkyl is an alkyl group 
containing one or more. Such as one, two or three Substituents 
selected from halogen, hydroxy or alkoxy groups. 
0016. As used herein, the term “alkoxy' refers to alkyl 
O—, wherein alkyl is defined herein above. Representative 
examples of alkoxy include, but are not limited to, methoxy, 
ethoxy, propoxy, 2-propoxy, butoxy, tert-butoxy, pentyloxy, 
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hexyloxy, cyclopropyloxy-, cyclohexyloxy- and the like. 
Typically, alkoxy groups have 1-7, or 1-4 carbon atoms. 
0017. A substituted alkoxy is an alkoxy group containing 
one or more, Such as one, two or three substituents selected 
from halogen, hydroxy or alkoxy groups. 
0018. The term “pharmaceutically acceptable salts' refers 
to salts that retain the biological effectiveness and properties 
of the compounds of this invention and, which typically are 
not biologically or otherwise undesirable. In many cases, the 
compounds of the present invention are capable of forming 
acid and/or base salts by virtue of the presence of amino 
and/or carboxyl groups or groups similar thereto. 
0019 Pharmaceutically acceptable acid addition salts can 
be formed with inorganic acids and organic acids, e.g., 
acetate, aspartate, benzoate, besylate, bromide/hydrobro 
mide, bicarbonate/carbonate, bisulfate/sulfate, camphorsul 
fonate, chloride/hydrochloride, chlortheophyllonate, citrate, 
ethandisulfonate, fumarate, gluceptate, gluconate, glucur 
onate, hippurate, hydroiodide/iodide, isethionate, lactate, lac 
tobionate, laurylsulfate, malate, maleate, malonate, mande 
late, mesylate, methylsulphate, naphthoate, napsylate, 
nicotinate, nitrate, octadecanoate, oleate, oxalate, palmitate, 
pamoate, phosphate/hydrogen phosphate/dihydrogen phos 
phate, polygalacturonate, propionate, Stearate. Succinate, Sul 
fosalicylate, tartrate, tosylate and trifluoroacetate salts. 
0020 Inorganic acids from which salts can be derived 
include, for example, hydrochloric acid, hydrobromic acid, 
Sulfuric acid, nitric acid, phosphoric acid, and the like. 
Organic acids from which salts can be derived include, for 
example, acetic acid, propionic acid, glycolic acid, oxalic 
acid, maleic acid, malonic acid, Succinic acid, fumaric acid, 
tartaric acid, citric acid, benzoic acid, mandelic acid, meth 
anesulfonic acid, ethanesulfonic acid, toluenesulfonic acid, 
sulfosalicylic acid, and the like. Pharmaceutically acceptable 
base addition salts can be formed with inorganic and organic 
bases. 
0021 Inorganic bases from which salts can be derived 
include, for example, ammonium salts and metals from col 
umns I to XII of the periodic table. In certain embodiments, 
the salts are derived from sodium, potassium, ammonium, 
calcium, magnesium, iron, silver, Zinc, and copper, particu 
larly suitable salts include ammonium, potassium, Sodium, 
calcium and magnesium salts. 
0022 Organic bases from which salts can be derived 
include, for example, primary, secondary, and tertiary 
amines, Substituted amines including naturally occurring 
Substituted amines, cyclic amines, basic ion exchange resins, 
and the like. Certain organic amines include isopropylamine, 
benZathine, cholinate, diethanolamine, diethylamine, lysine, 
meglumine, piperazine and tromethamine. 
0023 The pharmaceutically acceptable salts of the present 
invention can be synthesized from a basic or acidic moiety, by 
conventional chemical methods. Generally, Such salts can be 
prepared by reacting free acid forms of these compounds with 
a stoichiometric amount of the appropriate base (such as Na, 
Ca,Mg, or Khydroxide, carbonate, bicarbonate or the like), 
or by reacting free base forms of these compounds with a 
Stoichiometric amount of the appropriate acid. Such reactions 
are typically carried out in water or in an organic solvent, or in 
a mixture of the two. Generally, use of non-aqueous media 
like ether, ethyl acetate, ethanol, isopropanol, or acetonitrile 
is desirable, where practicable. Lists of additional suitable 
salts can be found, e.g., in “Remington's Pharmaceutical 
Sciences”, 20th ed., Mack Publishing Company, Easton, Pa., 
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(1985); and in “Handbook of Pharmaceutical Salts: Proper 
ties, Selection, and Use' by Stahl and Wermuth (Wiley-VCH, 
Weinheim, Germany, 2002). 
0024. As used herein the term “conditioning or “condi 
tioned in the context of a patient pretreatment in need of 
HSCT typically means destroying substantially the bone mar 
row and immune system by a Suitable procedure Such as: 
Reduced intensity conditioning (RIC) or myeloablative con 
ditioning, e.g. Mini-Seattle Conditioning, e.g. fludarabin or 
another chemotherapeutic agent typically at 30 mg/m2/day 
for three days followed by total body irradiation (TBI) typi 
cally at 1x200 cGy/day; 
O 

Myeloablative Conditioning, 

0025 e.g. high dose chemotherapy and total body irradia 
tion (TBI) is typically performed according to national guide 
lines adapted to institutional practices, and includes the 
administration of fludarabin, buSulphan, methotrexate, 
cyclosporin A and cyclophosphamide. The following dosing 
regimens are given as examples: 
1) Fludarabin at 25 mg/m2/day i.v.x3 days (for approxi 
mately 2-3 days) for a total dose of 75 mg/m2. 
2) BuSulphan at 0.8 mg/kg/6 h (for approximately 2 to 4 days) 
3) Cyclophosphamide at 60 mg/kg/day i.V.x2 days (approxi 
mately for 2 days) for a total dose of 120 mg/kg. To reduce the 
risk of CYC-induced hemorrhagic cystitis, patients will also 
receive high Volume fluid flushes and mesna. 
4) TBI will occur from approximately days 8 to 10 (days -8 
and-1 relative to HSCT). The 
recommended TBI dose is 200 cGy given twice daily for a 
total dose of 1200 cGy. 

SUMMARY OF THE INVENTION 

0026. Embodiment 1 describes a method of treating and/or 
preventing graft versus host disease (GVHD) in a patient 
undergoing hematopoietic stem cell transplantation (HSCT), 
which method comprises: 
(i) Administering to the patient an effective amount of a 
compound of formula (I) or a pharmaceutically acceptable 
salt thereof 
(ii) Conditioning said patient thereby destroying Substantially 
all bone marrow and the immune system; and 
(iii) Transplanting hematopoietic stem cells from a donor to 
said patient; wherein said compound of formula (I) or a phar 
maceutically acceptable salt thereof is 

(I) 
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wherein 

R is H. halogen, trihalomethyl, Calkoxy, Calkyl, phen 
ethyl or benzyloxy; 
R. H. halogen, CF, OH, Calkyl, Calkoxy, benzyloxy, 
phenyl or Calkoxymethyl; each of R and Rs, indepen 
dently is H or a residue of formula (a) 

(a) 

wherein each of Rs and Ro, independently, is H or Calkyl 
optionally substituted by halogen; 
and n is an integer from 1 to 4; and 
R is hydrogen, halogen, Calkyl, Calkoxy or trifluorom 
ethyl. 

0027 Embodiment 2 describes a method in accordance to 
embodiment 1, wherein the compound of formula (I) is a 
compound of formula (II) 

Ou 
(II) 

S C 

or NH2 
OH 

OH 

or a pharmaceutically acceptable salt thereof; 
or a phosphate derivative thereof of the following formulae 
(IIa), (IIb): 

(IIa) 

or 

O 
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-continued 
(IIb) 

O S C 

'NH, 
O 

P 
HO1 WNOH 

O 

Clu 

or a pharmaceutically acceptable salt thereof. 
0028 Embodiment 3 describes a method in accordance to 
embodiment 1, wherein the compound of formula (I) is a 
compound of formula (II) 

Clu 
(II) 

O S C 

or NH2 
OH 

OH 

or a pharmaceutically acceptable salt thereof. 
0029 Embodiment 4 describes a compound of formula (I) 
or a pharmaceutically acceptable salt thereof as defined in 
embodiment 1 for use in the treatment and/or prevention of 
GVHD in a patient who was first conditioned as described in 
embodiment 1 and who then received a hematopoietic stem 
cell transplantation (HSCT) from a donor. 
0030 Embodiment 5 describes a compound for use in 
accordance to embodiment 4, wherein said compound is a 
compound of formula (II), (IIa) and/or (IIb) or a pharmaceu 
tically acceptable salt thereofas defined in embodiment 2. 
0031 Embodiment 6 describes a method or a compound 
according to any of the preceding embodiments, e.g. embodi 
ments 1-3, or 4-5, wherein said conditioning is selected from 
e.g. reduced intensity conditioning (RIC) or myeloablative 
conditioning: 

RIC: 

0032 For example Mini-Seattle Conditioning character 
ized by using fludarabin or another chemotherapeutic agent 
typically at 30 mg/m2/day for three days followed by total 
body irradiation (TBI) typically at 1x200 cGy/day; 
O 

Myeloablative Conditioning: 
0033 Typically high dose chemotherapy and total body 
irradiation (TBI) is usually performed according to national 
guidelines adapted to institutional practices, and includes the 
administration of fludarabin, buSulphan, methotrexate, 
cyclosporin A and cyclophosphamide. 
0034 Embodiment 7 describes a methodora compound in 
accordance to any of the preceding embodiments, e.g. 
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embodiments 1-3, or 4-5, wherein said conditioning is a high 
dose chemotherapy comprising one or more agents selected 
from fludarabin, buSulphan, methotrexate, cyclosporin A and 
cyclophosphamide. 
0035 Embodiment 8 describes a methodora compound in 
accordance to any of the preceding embodiments, e.g. 
embodiments 1-3, or 4-5, wherein said conditioning is a total 
body irradiation (TBI) according to national guidelines. 
0036 Embodiment 9 describes a methodora compound in 
accordance to any of the preceding embodiments, e.g. 
embodiments 1-3, or 4-5, wherein hematopoietic stem cell 
transplantation (HSCT) is carried out following to condition 
ing, e.g. immediately after conditioning, or 0-1 day after 
conditioning, or 1-8 days, or 1-10 days after conditioning. 
0037 Embodiment 10 describes a method or a compound 
in accordance to any of the preceding embodiments, e.g. 
embodiments 1-3, or 4-5, wherein treatment of the patient 
with a compound of formula (I) as defined in embodiment 1 is 
commenced 5 days before conditioning, in particular 3 days 
before conditioning and especially 1 day before conditioning. 

Clinical Study Description of the Procedure of HSCT: 
0038 Population (Eligibility) 
0039. The study population (n-approx 10) will comprise 
the following that have passed screening assessments, com 
ply with inclusion/exclusion criteria, and have provided writ 
ten consent. Male or female patients must be 18 to 65 years 
old, inclusive, with a diagnosis that qualify them for a stan 
dard allogeneic HSCT where human leukocyte antigen 
(HLA) matched stem cell source is available. The investigator 
must ensure that all Subjects being considered for the study 
meet the following eligibility criteria. No additional criteria 
should be applied by the investigator, in order that the study 
population will be representative of all eligible subjects. Sub 
ject selection is to be established by checking through all 
inclusion/exclusion criteria at Screening and baseline. A rel 
evant record (e.g. checklist) of the eligibility criteria must be 
stored with the Source documentation at the study site. 
0040 Deviation from any entry criterion excludes a sub 
ject from enrollment into the study. 
0041. Inclusion Criteria 
0042. Subjects eligible for inclusion in this study have to 

fulfill all of the following criteria: Written informed consent 
must be obtained before any assessment is performed. 
1. Patients aged 18 to 65 years, inclusive; 
2. Patients must have a hematological malignancy that as per 
standard medical practice requires myeloablative condition 
ing (including short term myeloablative reduced intensity 
conditioning) followed by allogeneichematopoietic stem cell 
transplant. Such malignancies include but are not limited to 
acute myeloid leukemia (AML), acute lymphocytic leukemia 
(ALL), myelodysplastic syndrome (MDS), chronic lympho 
cytic leukemia (CLL), marginal Zone and follicular lympho 
mas, large-cell lymphoma, lymphoblastic, Burkitt's and 
other high grade lymphomas; mantle-cell lymphoma, lym 
phoplasmacytic lymphoma; prolymphocytic leukemia or 
multiple myeloma. 
3. Recipients must be of good general health defined as hav 
ing a Karnofsky score 60% 
4. Suitable stem cell source must be available according to the 
graft selection algorithm as defined by JACIE adapted to 
institutional standards using T-cell replete peripheral stem 
cells as a graft source. (JACIE: The Joint Accreditation 



US 2016/0000811 A1 

Committee Europe comprising the International Society for 
Cellular Therapy & European Group for Blood and Marrow 
Transplantation) 
5. The donor must be 9/10 or 10/10 matched with the recipient 
using molecular HLA matching techniques. 
6. Female and male patients have to fulfill the standard pre 
requisites for Such studies e.g. relating to fertility, pregancy, 
sexual activity and the like. 
7. Patients must be able to communicate well with the Inves 
tigator, to understand and to comply with the requirements of 
the study and to understand and sign the written informed 
COnSent. 

Exclusion Criteria 

0043. Subjects fulfilling any of the following criteria are 
not eligible for inclusion in this study: 
1. Pregnant, planning to get pregnant, and/or lactating 
females or males planning to father a child within time period 
of the study or Subsequent exclusionary period. 
2. Participation in any interventional clinical investigation 
with an investigational drug within 4 weeks prior to screening 
or longer if required by local regulations, and for any other 
limitation of participation based on local regulations. 
3. A number of Standard cardiovascular conditions: 
4. A number of Standard pulmonary conditions: 
5. Diagnosis or history of macular edema 
6. Uncontrolled diabetes mellitus as assessed by the investi 
gator or diabetes complicated with organ involvement such as 
diabetic nephropathy or retinopathy. 
7. Uncontrolled seizure disorder 
8. Uncontrolled depression or history of suicide attempts/ 
ideation 
9. Untreated or uncontrolled systemic bacterial, viral or fun 
gal infections (including infection with Aspergillus or other 
mold within 30 days) considered active and clinically signifi 
cant by the investigator 
10. Diagnosis of AIDS, Hepatitis B or Hepatitis C infection 
defined as a positive HIV antibody, Hepatitis B surface anti 
gen or Hepatitis C antibody tests, respectively. 
11. Herpes simplex virus (HSV) and/or varicella-zoster virus 
(VZV) immunoglobulin (Ig)G antibody positive patients 
who, for any reason cannot receive viral prophylaxis treat 
ment (a standard practice for patients undergoing myeloab 
lation and HSCT) 
12. Negative for varicella-zoster virus IgG antibodies at 
Screening. 
13. Significant liver disease or liver injury or known history of 
alcohol abuse, chronic liver or biliary disease 
14. Any of the following abnormal laboratory values: 
a. Serum creatinine greater than 2.0 mg/dL (176 umol/L) 
b. AST or ALT or ALP greater than 5 times upper limit of 
normal 
15. Active non-hematologic malignancy within 5 years with 
the exception of Successfully treated basal cell carcinoma. 
16. Any medical condition, as assessed by the primary treat 
ing physician that is unstable or may jeopardize the patient in 
any way in case of participation in the study. 
17. Any drug required that is not compatible with a compound 
of the invention 
18. Prior use of alemtuzumab (Campath) or anti-thymocyte 
globulin (ATG) within 3 months. 
19. Have received any live or live attenuated vaccines (includ 
ing for varicella-Zoster virus or measles) within 2 months 
prior to initiating treatment with a compound of the invention. 

Jan. 7, 2016 

20. Prior myeloablative allogeneic transplant 
21. Recipients of cord blood or haploidentical transplant. 
22. Recipient of a solid organ transplant. 
23. History of hypersensitivity to the study drug or to drugs 
with similar chemical structures as a compound of formula 
(I). No additional exclusions may be applied by the investi 
gator, in order to ensure that the study population will be 
representative of all eligible patients. 

Treatment Procedure 

1. Drug for Treating GVHD 

0044) The drug, a compound of formula (I), in particular a 
compound of formula (II), especially capsules comprising 1. 
2, 3 or 5 mg of 2-amino-2-[4-(3-benzyloxyphenylthio)-2- 
chlorophenylethyl-propane-1,3-diol or a pharmaceutically 
acceptable salt thereof are provided. 
0045. The treatment typically comprises: 
A: A screening period (Days -50 to -2), Baseline (Day -1), 
B: Drug treatment period from Day 1 to Day 111 and a 
follow-up period up to 365 days (from transplant), wherein 
the drug is a compound of formula (I) or a pharmaceutically 
acceptable salt thereof. 
C: Myeloablative conditioning will be performed between 
Day 2 and Day 10 as perstandard of care using chemotherapy 
(e.g. fludarabin, buSulphan, cyclophosphamide, methotrex 
ate) with total body irradiation (TBI), see below). 
D: Transplanation (infusion of stem cells), i.e. HSCT will be 
performed on Day 11. Standard activities, in addition to the 
investigative treatment may include standard GVHD prophy 
laxis, pre and post transplant Supportive care and follow-up 
assessments according to the institutional practices. 

2. Treatment Arms 

0046 Patients will be assigned to the following treatment: 
Single arm: 2-amino-2-4-(3-benzyloxyphenylthio)-2-chlo 
rophenylethyl-propane-1,3-diol, 3 mg once daily for 111 
days 

3. Treatment Assignment 

0047 Subject numbers will be assigned in ascending, 
sequential order to eligible subjects (see below for details). 

4. Treatment Blinding 
0048. This is an open-label study and all subjects will 
receive the same treatment. 

5. Subject Screening Numbering 

0049. Each subject screened is assigned a unique screen 
ing number. 

6. Dispensing the Study Treatment 

0050. Appropriate documentation of the subject specific 
dispensing process must be maintained. The study drug for 
the subjects will be dispensed and supplied by the sponsor of 
the study. Medication labels will comply with legal require 
ments of the country where the study is performed and be 
printed in the local language. Storage conditions for the study 
drug will be included on the medication label. 
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7. Instructions for Prescribing and Taking Study Treatment 
0051 During the hospitalization period study medication 
will be administered by the study center personnel with 
approximately 180-240 ml of water. The dispensation of the 
study medication must be carefully Supervised and con 
trolled. All dosages prescribed and dispensed to the subject 
and all dose changes during the study must be recorded on the 
Dosage Administration Record CRF (CRF-company for 
clinical readout assessment). 

8. Permitted Dose Adjustments and Interruptions of Study 
Treatment 

0052 Study drug dose adjustments may be permitted and 
drug interruptions will be allowed based on the judgment of 
the Investigator. Conditions/events that may lead to the study 
drug interruptions based on investigatorjudgment and overall 
clinical assessment include: 

0053 reported serious adverse event 
0054 emergency medical condition with or without 
involving use of excluded concomitant medications 

0055 clinically significant laboratory value(s) or 
abnormal test or examination result(s) 

0056 patient’s non-compliance 
0057. In order to avoid a negative impact of study drug 
discontinuation and re-start on patients safety, a discussion 
between the investigator and sponsor will take place on a case 
by case basis. This is to decide whether or not to continue 
treatment considering the reason for, timing and duration of 
discontinuation. This is also to determine whether additional 
safety measures are required or not when re-starting study 
drug, e.g. if the interruption was long enough to warrant 
cardiac monitoring. In case of notable adverse events, safety 
concerns and/or based on pharmacokinetic data during the 
study, administration of a dose below the planned dose, i.e. 3 
mg per day may be considered. For patients who are unable to 
tolerate the protocol-specified dosing scheme, dose adjust 
ments and interruptions are permitted in order to keep the 
patient on study drug. These changes must be recorded on the 
Dosage Administration Record CRF. 

Concomitant Treatment 

0058 All prescription medications, 
drugs and significant non-drug therapies 
(including physical therapy and blood transfusions) adminis 
tered or taken within the timeframe defined in the entry cri 
teria prior to the start of the study and during the study, must 
be recorded on the Concomitant medications/Significant 
non-drug therapies section of the CRF. Medication entries 
should be specific to trade name, the single dose and unit, the 
frequency and route of administration, the start and discon 
tinuation date and the reason for therapy. Currently, there is 
no uniform protocol for the use of conditioning, GVHD pro 
pylaxis, HSCT and overall peritransplant care, any or all of 
which may vary significantly across different sites and may 
also vary patient by patient at the same site. Therefore, Such 
concomitant treatments will be used according to institutional 
practices. 
0059. The following concomitant treatment(s) is (are) 
typically available in the event of a need: 
0060 Potent CYP3A4 Inhibitors, e.g. selected from Ata 
Zanavir, Indinavir, Nelfinavir, Ritonavir, Saquinavir, Amio 
darone, Cimetidine, Clarithromycin, Ciprofloxacin, Dilt 
iazem, Erythromycin, Fluvoxamine and the like. This Potent 

over-the-counter 
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CYP3A4 inhibitors may be administered to patients as stan 
dard of care. In order to mitigate the risk for potential drug 
drug interactions with the treatment drug, PK samples will be 
analyzed on an ongoing basis. 

Conditioning of a Patient 
0061 Reduced Intensity Conditioning: 
0062. As an example, Mini-Seattle Conditioning with Flu 
darabin will be used at 30 mg/m2/day for three days followed 
by total body irradiation (TBI) (1x200 cGy/day) 

Myeloablative Conditioning 
0063 High dose chemotherapy and total body irradiation 
(TBI) will be performed according to national guideines 
adapted to institutional practices, and may include the use of 
fludarabin, buSulphan, methotrexate, cyclosporin A and 
cyclophosphamide. The following dosing regimens are given 
as examples: 
1) Fludarabin at 25 mg/m2/day IVx3 days (for approximately 
2-3 days) for a total dose of 75 mg/m2. 
2) BuSulphan at 0.8 mg/kg/6 h (for approximately 2 to 4 days) 
3) Cyclophosphamide at 60 mg/kg/day IVx2 days (approxi 
mately for 2 days) for a total dose of 120 mg/kg. To reduce the 
risk of CYC-induced hemorrhagic cystitis, patients will also 
receive high Volume fluid flushes and mesna. 
4) TBI will occur from approximately days 8 to 10 (days -8 
and-1 relative to HSCT). The recommended TBI dose is 200 
cGy given twice daily for a total dose of 1200 cGy. 

Prophylaxis for GVHD 
0064. Usually, a compound of formula (I) will be given as 
an add-on-treatment to the normal treatment drug given to 
patients to prevent GVHD. The standard of care for prophy 
laxis of GVHD has many side effects and in a high percentage 
of patients does not prevent GVHD. 
0065 Accordingly, patients may receive prophylaxis as 
per institutional practices using for example cyclosporin A 
(CSA), mycophenolate or methotrexate. As an example, 
patients begin CSA on Day 8 (day-3 relative to HSCT) at an 
initial dose of 2.5 mg/kg IV over 2 hours every 12 hours. Dose 
adjustments may be made on the basis of toxicity and CSA 
levels with a targeted trough level of 150-400 mg/L. Once a 
patient can tolerate oral medications, CSA is typically con 
Verted to an per oral (p.o.) form. Initial p.o. dosing might be 
the current intra Venious (i.v.) dose given twice daily. CSA 
dosing is typically monitored at least weekly and may be 
altered as clinically appropriate. 
0.066 Methotrexate schedule and dosing may be adapted 
according to internal standards of an institution (e.g. 10 
mg/kg on Day 11, 6 mg/kg on Day 13 and on Day 16). 
Mycophenolate may typically be given according to the insti 
tutional practices (e.g. 2x100 mg per day after mini-Seattle 
conditioning). Dose adjustments may be made based on clini 
cal side effects. 

Hematopoetic StemCell Transplant (HSCT) 
0067 Peripheral mobilized stem cell will be used accord 
ing to institutional practices. Suitable stem cell source must 
be available according to the graft selection algorithm as 
defined by JACIE adapted to institutional standards using 
T-cell replete peripheral stem cells as a graft source. (JACIE: 
The Joint Accreditation Committee Europe comprising the 
International Society for Cellular Therapy & European 
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Group for Blood and Marrow Transplantation). In addition, 
the donor must be 9/10 or 10/10 matched with the recipient 
using molecular HLA matching techniques. 

Lethal Graft-Versus-Host Disease (GvHD) in Mice 
0068. We performed lethal GvHD in mice according to a 
previous report described in Transplantation 11(4) (1971): 
378-382. 
0069. Female BALB/cAnNCr mice and female Cri: 
BDF1 mice were purchased from CHARLESRIVERJAPAN 
and used at 10 weeks of age as donors and recipients, respec 
tively. 
0070 Spleens were collected from donor BALB/c mice. 
The spleens were placed in a RPMI-1640 medium (GIBCO) 
and were gently pressed two slide glasses to make a single cell 
Suspension. The single cell Suspension was passed through a 
cell strainer (70 um, FALCON). The filtrate was centrifuged 
to collect the cell pellet. The pellet was re-suspended in 
RPMI-1640 medium. The number of nucleated cells in the 
Suspension was calculated by staining using Turk's solution. 
The suspension was diluted appropriately with RPMI-1640 
medium to finally make a suspension of 2x10 cells/mL. This 
Suspension served as a splenic cell Suspension. 
(0071 Recipient BDF1 mice were treated with a dose of 
cyclophosphamide (SHIONOGI & CO.,LTD.) at 300 mg/kg 
intraperitoneally on day0. One day after cyclophosphamide 
treatment, the BDF1 mice were intravenously injected with 
0.25 mL (5x10'cells/mouse) of the splenic cell suspension 
from BALB/c mice to induce lethal GvHD. 
0072 Treatment with a Compound (Control/CSA/ 
KRP203) 
0073. The compounds were orally administrated once a 
day from day 1 (just after injection of the splenic cells) to day 
20. The mice were observed until day 70. 
0074 The results are shown in table 1. Cyclosporin A 
suppressed lethal GVHD in mice. However onset of lethal 
GVHD was observed upon withdrawal of cyclosporin A 
(treatment stop at day 20). KRP-203 at 0.03 mg/kg, p.o. fully 
prevented lethal GVHD in mice. KRP-203 showed sustained 
efficacy after discontinuation of treatment (in contrast to 
cyclosporin A). 

TABLE 1. 
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1. A method of treating and/or preventing graft versus host 
disease (GVHD) in a patient undergoing hematopoietic stem 
cell transplantation (HSCT), which method comprises: 

(i) Administering to the patient an effective amount of a 
compound of formula (I) or a pharmaceutically accept 
able salt thereof; 

(ii) Conditioning said patient thereby destroying Substan 
tially all bone marrow and the immune system; and 

(iii) Transplanting hematopoietic stem cells from a donor 
to said patient; 

wherein said compound of formula (I) or a pharmaceuti 
cally acceptable salt thereof is 

(I) 

r R -- R 
N O S s/ nry 

Xa O x 21 1. R4 
ORs 

wherein 
R is H. halogen, trihalomethyl, Calkoxy, Calkyl, 

phenethyl or benzyloxy: 
R is H. halogen, CF, OH, C, alkyl, Calkoxy, ben 

Zyloxy, phenyl or Calkoxymethyl; 
each of R and Rs, independently is H or a residue of 

formula (a) 

(a) 

wherein each of Rs and Ro, independently, is H or 
Calkyl optionally substituted by halogen; 

Effects of KRP-203 and cyclosporin A (CSA) on lethal GvHD in mice 
(treatment up to day 20) 

No. % Survival 
of Days after injection of the splenic cells 

Compounds mice Day 5 8 10 12 2O 25 30 

Control 9 OO%. 44% 0% O% 0% 0% O% 
CSA 8 OO%. 100% 100% 100% 100% 88% 75% 

25 mg/kg 
KRP-2O3 9 OO% 89%. 67%. 44%. 44%. 44%. 44% 
0.01 mg/kg 
KRP-2O3 9 OO%. 100% 100% 100% 100% 100% 100% 
0.03 mg/kg 
KRP-2O3 9 OO%. 100% 100% 100% 100% 100% 100% 
0.1 mg/kg 
KRP-2O3 9 OO%. 100% 100% 100% 100% 100% 100% 

0.3 mg/kg 
KRP-2O3 9 OO%. 100% 100% 100% 100% 100% 100% 
1 mg/kg 

25% 

33% 

100% 

100% 

100% 

100% 

40 70 

O% 0% 
25% 

33% 

100% 

100% 

100% 

100% 
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and n is an integer from 1 to 4; and 
R is hydrogen, halogen, C-alkyl, Calkoxy or trif 

luoromethyl. 
2. The method of claim 1, wherein the compound of for 

mula (I) is a compound of formula (II), or a pharmaceutically 
acceptable salt thereof, 

(II) 

S C 

or NH2 
OH 

OH 

or the compound of formula (I) is a phosphate derivative of 
formula (IIa), or a pharmaceutically acceptable salt 
thereof or a phosphate derivative of formula (IIb), or a 
pharmaceutically acceptable salt thereof: 

(IIa) 

3. The method of claim 1, wherein the compound of for 
mula (I) is a compound of formula (II) 

Clu 
(II) 

O S C 

or NH2 
OH 

OH 

or a pharmaceutically acceptable salt thereof. 
4. A compound of formula (I) or a pharmaceutically 

acceptable salt thereof for use in the treatment and/or preven 

Jan. 7, 2016 

tion of GVHD in a patient who was first conditioned thereby 
destroying Substantially all bone marrow and the immune 
system, and who then received a hematopoietic stem cell 
transplantation (HSCT) from a donor, 

wherein said compound of formula (I) or a pharmaceuti 
cally acceptable salt thereof is 

(I) 

a 

t O S % 
N s NH2 

2X1 O 
x 21 ch R4 

ORs 

wherein 
R is H. halogen, trihalomethyl, Calkoxy, Calkyl, 

phenethyl or benzyloxy: 
R is H. halogen, CFs, OH, C-alkyl, Calkoxy, ben 

Zyloxy, phenyl or Calkoxymethyl; 
each of R and Rs, independently is H or a residue of 

formula (a) 

(a) 

In 
O 

ORo 

wherein each of Rs and Ro, independently, is H or 
Calkyl optionally substituted by halogen; 

and n is an integer from 1 to 4; and 
R is hydrogen, halogen, Calkyl, Calkoxy or trifluorom 
ethyl. 

5. The compound for use in accordance to claim 4, wherein 
said compound is a compound of formula (II), (IIa) or (IIb) or 
a pharmaceutically acceptable salt thereof, 

(II) 

O S C 

Or NH2 
OH 

OH 
(IIa) 
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-continued 
(IIb) 

S C 

6. The method of claim 1 wherein said conditioning is 
selected from: 
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Reduced Intensity Conditioning (RIC and 
Myeloablative Conditioning. 
7. The method of claim 1 wherein said conditioning is a 

high dose chemotherapy comprising one or more agents 
selected from fludarabin, busulphan, methotrexate, 
cyclosporin A and cyclophosphamide. 

8. The method of claim 1 wherein said conditioning is a 
total body irradiation (TBI) according to national guidelines. 

9. The method of claim 1 wherein hematopoietic stem cell 
transplantation (HSCT) is carried out immediately after con 
ditioning, or 0-1 day after conditioning, or 1-8 days, or 1-10 
days after conditioning. 

10. The method of claim 1, whereintreatment of the patient 
with a compound of formula (I) is commenced 5 days before 
conditioning, or 3 days before conditioning or 1 day before 
conditioning. 


