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VNP40101M ( Cloretazine )
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¥ Sulfonylhydrazine alkylating agent

¥ Prodrug activated to
D 90CE

¥ Generates cationic chloroethylating species that
preferentially targets the ~ OF position of guanine

b Methyl isocyanate
¥ Carbamoylating species

¥ Inhibits alkylguanine alkyltransferase  (AGT), a DNA
repair enzyme

¥ Activein L1210 cell lines (BCNU,
cyclophosphamide, and melphalan resistant)
Crosses blood-brain barrier

¥ Induces remission as a single agent in Phase |
and Il leukemia studies
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Rationale of VNP40101M In
combination with araC

¥ araC
b Continuous infusion (CIV) effectively saturates rate of araCTP synthesis?!

b CIV shows significant anti-leukemia effect?!
¥ VNP40101M + araC
b Combination index for in vitro studies suggests moderate to strong
synergism?
b VNP40101M + araC produced significant increases in long-term survival in
L1210 leukemic mice when compared to each agent alone

Effect on survival of single agent vs. VNP40101M + araC

Group Long-term Survivors (%) p-value *
Untreated Control 0
araC 50 mg/kg 0
VNP40101M 5 mg/kg 50
VNP40101M 10 mg/kg 90
VNP40101M 5 mg/kg + araC 50 mg/kg 80 0.0024
VNP40101M 10 mg/kg + araC 50 mg/kg 100 0.0022

*Combination therapy against VNP40101M alone at corresponding doses.

1Plunkett et al. Semin Oncol. 1985.
2Lju et al. 2006 AACR 4279.



Background: First Relapse AML

¥ No standard treatment for relapsed AML 1

b Gemtuzumab ozogamicin approved but limited to
patients ! 60 years with CD33-expressing leukemic blasts
and not considered candidates for cytotoxic

chemotherapy?
¥ Age and duration of  first remission (CR1) are
pretreatment prognostic factors most closely
associated w ith treatment outcome 1

¥ A Phase | study of VNP40101M + araC has
demonstrated activity in heavily pretreated
patients (median of 3 prior regimens) with
relapsed/refractory leukemia 3

1Leopold and Willemze. Leuk Lymphoma. 2002.
2Bross et al. Clin Cancer Res. 2001.
3Giles et al. Clin Cancer Res. 2005.



CLI-037 Study Design

Study Design
¥ Randomized (2:1) double-blind, placebo-controlled trial
Stratified for CR1 duration (</! 12 months) and age (</! 60 years)

¥
¥ Sample size estimated with " = 0.05 and powered at 0.80 to detect a difference of 0.15
¥ Maximum sample size of 420 patients

Treatment:
¥ Induction Treatment:
P Treatment Group (T): VNP40101M 600 mg/m 2 + araC 1.5 g/m 2/d CIV x 3d
D  Control Group (C): placebo + araC 1.5 g/m ?/day CIV x 3d
¥ Second induction allowed between d35-60 in patients with ! 20%blast reduction in the bone
marrow, but residual disease
¥ Consolidation allowed after CR/ CRp
D  VNP40101M / placebo 400 mg/m 2 + araC 1.5 g/m 2/d CIV x 3d

Eligibility

¥ AML by WHO classification (APL excluded) in first relapse
¥ CR1! 3 and < 24 months duration

¥ Age! 18 years

¥ ECOG performance status 0-2

¥ Serum creatinine # 2.0 mg/dL

¥ Total bilirubin # 1.5 x ULN

¥ AST, ALT # 3 x ULN



ODbjectives

¥ Primary objective:

b Comparison of ORR (CR+CRp) ! of Treatment
Group (T) vs. Control Group (C)

¥ Secondary objectives:

b Comparison of T vs. C with regard to:
¥ Time to progression or death from any cause
¥ Duration of response
¥ Survival
¥ Toxicity

1Cheson et al. JCO. 2003.



Study Milestones

K K

69 sites in North America and Europe
First patient enrolled March 2005

Planned DSMB interim analysis for efficacy and
safety at N=210

DSMB recommended halt to enrollment and
treatment based on observed imbalance in on-study
mortality (May 2007)



Baseline Patient Demographics

Treatment Control Total
Patients Randomized 140 70 210
Patients Treated 139 67 206
Male, N (%) 73 (52%) 38 (54%) 111 (53%)
ECOG PS0 59 (42%) 26 (37%) 85 (41%)
ECOG PS1 62 (44%) 36 (51%) 98 (47%)
ECOG PS?2 16 (11%) 5 (7%) 21 (10%)
Median (range) Age 59.0 (22-82) 58.5 (25-83) 59.0 (22-83)
g"gi'?‘;gﬁ?}gi’) Duration of 9.5 (2.6 - 26.3) 9.7 (2.7 - 25.5) 9.7 (2.6 - 26.3)
Stratum 1: <60yr CR<12mo 52 (37%) 23 (33%) 75 (36%)
Stratum 2: <60yr CR ! 12mo 22 (16%) 13 (19%) 35 (17%)
Stratum 3: ! 60yr CR<12mo 39 (28%) 19 (27%) 58 (28%)
Stratum 4: ! 60yr CR ! 12mo 27 (19%) 15 (21%) 42 (20%)

¥ The median CR1 duration is 9.7 months
¥ The median age of patients is 59 years
¥ Patientsin T are comparable to patients in C across age, sex, and ECOG PS

1 Response duration data available for 132 patients in T, 63 patients in C, and 195 patients total



Overall Response Rate

Treatment Control Difference in valuel
N=139 N=67 Proportions (95% CI) P
ORR (CR+CRp) 52 (37% 13 (19% 0.186 (0.064, 0.307) 0.004
CR 32 (23% 11 (16% 0.071 (-0.039, 0.181)
CRp 20 (14% 2 (3% 0.114 (0.044, 0.184)

¥ ORR 37%vs. 19%for T vs. C
¥ ORRfor T is consistent with Phase | observations

! p-value does not cross the O®rien-Fleming upper boundary.



Overall Response Rate by Stratum

Treatment Control
Stratum 1: <60yr CR<12mo 15/52 (29% 4/23 (17%
Stratum 2: <60yr CR!'12mo 8/22 (36% 5/13 (39%
Stratum 3:160yr CR<12mo 15/39 (39% 0/19 (0%
Stratum 4:160yr CR!'12mo 14/27 (52% 4/15 (27%
Total 52/139 (37% 13/67 (19%
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Response Duration

Duration (months)?!

Treatment Control value
N=139 N=67 P
Number of responders 52 (37% 13 (19%
i 0
Median (95% Cl) Response 11.2 (6.7, 15.7) 8.1 (6.4, NE2) 0.600

1pPatients with no disease progression as of the date of last follow up have their

response duration censored at last date of known favorable status.

2NE = Not Estimable
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Overall Surviv al

Treatment Control Nl
N=139 N=67 P
. 0 M
Median (95% CI) Overall Survival 4.2 (3.4,5.5) 6.0 (4.5, 12.3) 0.039

(months)?

1 patients alive as of the date of last follow up have their survival time censored

at the last date of known mortality status.
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On-study Mortality

K K K

Primary Cause

Treatment (N=55)

Control (N=6)

Sepsis 18 (33% 1(17%
Pneumonia 11 (20% 1(17%
Infection 8 (14%
ARDS 6 (11%
Progressive Disease 5 (9% 2 (33%
Hypoxia 2 (4%
Respiratory Failure 2 (4%
Hepatorenal failure 1 (2%
Comactmsanees. e
Multi-organ failure 1 (2% 2 (33%

On-study mortality includes deaths from all causes # 30 days or from AEs # 60

days from any treatment cycle

39%(55/139) vs. 9%(6/67) on-study deaths (from any treatment cycle) in T vs. C
31%(43/139) vs. 9%(6/67) on-study deaths following first induction in T vs. C

Sepsis, pneumonia, and infection account for 67%(37/55) of deathsin T
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Grade 3-5 Events occurring in |

System Organ Class

Preferred Term

Treatment Group

Control Group

Febrile neutropenia 57 (41% 32 (48%

Neutropenia 42 (30% 12 (18%
Blood and Lymphatic . 0 0
system disorders Thrombocytopenia 37 27% 17 (25%

Anemia 23 (17% 9 (13%

Leukopenia 13 (9% 4 (699

Pneumonia 22 (16% 6 (9%
Infections and Sepsis 18 (13% 2 (3%
Infestations Bacteremia 13 (9% 4 (6%

Neutropenic Sepsis 7 (5% 4 (699

1 0 0

Respiratory, thoracic, Hypoxia 17 (12% 2 39
and mediastinal Dyspnea 15 (11% 2 (3%
disorders Pleural effusion 10 (7% 1(1%

Pyrexia 14 (10% 4 (6%
General disorders :

Fatigue 10 (7% 1(1%
Vascular disorders Hypotension 12 (9% 2 (3%
Gastrointestinal , 0 0
disorders Diarrhea 10 (7% 1(1%
Metabolism and Hyperglycemia 8 (699 3 (4%

nutrition disorders

5% of patients
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Safety Observations

¥ In both T and C the most common severe adverse events were hematologic,
infectious, and respiratory disorders

b Hematologic adverse events are comparable in Tvs. C
¥ Grade 3-4: 63% vs. 70%
¥ Grade 5: 1% vs. 0%

b Grade 5 infections are more common in Tvs. C
¥ Grade 3-4: 44% vs. 43%
¥ Grade 5:17% vs. 3%

b Pulmonary adverse events are more common in T vs. C
¥ Grade 3-4: 30% vs. 12%
¥ Grade 5: 7% vs. 0%

¥ Median duration of neutropenia was 7 days longer in T vs. C

Treatment Control
1
Day of Recovery N=139 N=67
ANC Median (Range) 32 (2-77) 25 (3-90)
Platelet Median (Range) 38 (3-132) 23 (3-73)

IANC! 0.5 x 109/L; platelets ! 50 x 109/L



Summary and Conclusions

VNP40101M (Cloretazine ) + araC induces remissions in
patients with AML in first relapse

b ORR with VNP40101M + araC was 37% vs. 19% with placebo + araC

ORR could not translate to a survival benefit due to the
Increased mortality observed in the treatment group
b Infectious and pulmonary complications account for the majority
of on-study deaths
b Prolonged myelosuppression with VNP40101M + araC likely
predisposed patients to fatal infection
Given the evidence of response activity, further study of
VNP40101M + araC in patients with AML in first relapse is
warranted with modifications to address the observed toxicity
and mortality at the studied dose and schedule
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