
COMPOUNDS FOR THE TREATMENT OF INFLAMMATORY DISORDERS
BACKGROUND OF THE INVENTION Field of the Invention
This invention relates generally to tartaric acid
functional compounds that can inhibit matrix
metalloproteinases (MMPs), a disintegrin and
metalloproteases (ADAMs) and/or tumor necrosis factor
alpha - converting enzyme (TACE) and in so doing
prevent the release of tumor necrosis factor alpha
(TNF- ), pharmaceutical compositions comprising such
compounds, and methods of treatment using such
compounds. Description Osteo- and rheumatoid arthritis
(OA and RA, respectively) are destructive diseases of
articular cartilage characterized by localized erosion
of the cartilage surface. Findings have shown that
articular cartilage from the femoral heads of patients
with OA, for example, had a reduced incorporation of
radiolabeled sulfate over controls, suggesting that
there must be an enhanced rate of cartilage
degradation in OA (Mankin et al. J. Bone Joint Surg.
52A (1970) 424-434). There are four classes of protein
degradative enzymes in mammalian cells: serine,
cysteine, aspartic and metalloproteases. The available
evidence supports the belief that it is the
metalloproteases that are responsible for the
degradation of the extracellular matrix of articullar
cartilage in OA and RA. Increased activities of
collagenases and stromelysin have been found in OA
cartilage and the activity correlates with severity of
the lesion (Mankin et al. Arthritis Rheum. 2 1, 1978,
761-766, Woessner et al. Arthritis Rheum. 26, 1983,
63-68 and Ibid. 27, 1984, 305-312). In addition,
aggrecanase (a newly identified metalloprotease) has
been identified that provides the specific cleavage
product of proteoglycan, found in RA and OA patients
(Lohmander L S. et al. Arthritis Rheum, 36, 1993,
1214-22). Metalloproteases (MPs) have been implicated
as the key enzymes in the destruction of mammalian
cartilage and bone. It can be expected that the
pathogenesis of such diseases can be modified in a
beneficial manner by the administration of MP
inhibitors (see Wahl et al. Ann. Rep. Med. Chem. 25,
175-184, AP, San Diego, 1990).MMPs are a family of
over 20 different enzymes that are involved in a
variety of biological processes important in the
uncontrolled breakdown of connective tissue, including
proteoglycan and collagen, leading to resorption of
the extracellular matrix. This is a feature of many
pathological conditions, such as RA and OA, corneal,
epidermal or gastric ulceration; tumor 



metastasis or invasion; periodontal disease and bone
disease. Normally these catabolic enzymes are tightly
regulated at the level of their synthesis as well as
at their level of extracellular activity through the
action of specific inhibitors, such as
alpha-2-macroglobulins and TIMPs (tissue inhibitor of
MPs), which form inactive complexes with the MMP's.
Tumor necrosis factor alpha (TNF-a) is a
cell-associated cytokine that is processed from a 26
kDa precursor form to a 17 kd active form. See Black
R.A. "Tumor necrosis factor-alpha converting enzyme"
Int J Biochem Cell Biol. 2002 Jan;34(1):1-5 and Moss
ML, White JM, Lambert MH, Andrews RCTACE and other
ADAM proteases as targets for drug discovery" Drug
Discov Today. 2001 Apr 1;6(8):41 7-426, each of which
is incorporated by reference herein. TNF-a has been
shown to play a pivotal role in immune and
inflammatory responses. Inappropriate or
over-expression of TNF-a is a hallmark of a number of
diseases, including RA, Crohn's disease, multiple
sclerosis, psoriasis and sepsis. Inhibition of TNF-a
production has been shown to be beneficial in many
preclinical models of inflammatory disease, making
inhibition of TNF-a production or signaling an
appealing target for the development of novel
anti-inflammatory drugs. TNF-a is a primary mediator
in humans and animals of inflammation, fever and acute
phase responses, similar to those observed during
acute infection and shock. Excess TNF-a has been shown
to be lethal. Blocking the effects of TNF-a with
specific antibodies can be beneficial in a variety of
conditions, including autoimmune diseases such as RA
(Feldman et al, Lancet, (1994) 344, 1105), non-insulin
dependent diabetes mellitus (Lohmander L. S. et al.,
Arthritis Rheum. 36 (1993) 1214-22) and Crohn's
disease (Macdonald T. et al., Clin. Exp. Immunol. 8 1
( 1990) 301 ).Compounds that inhibit the production of
TNF-a are therefore of therapeutic importance for the
treatment of inflammatory disorders. Recently it has
been shown that metalloproteases, such as TACE, are
capable of converting TNF-a from its inactive to
active form (Gearing et al Nature, 1994, 370, 555).
Since excessive TNF-a production has been noted in
several disease conditions also characterized by
MMP-mediated tissue degradation, compounds which
inhibit both MMPs and TNF-a production may also have a
particular advantage in diseases where both mechanisms
are involved. One approach to inhibiting the harmful
effects of TNF-a is to inhibit the enzyme, TACE before
it can process TNF-a to its soluble form. TACE is a 



member of the ADAM family of type I membrane proteins
and mediates the ectodomain shedding of various
membrane-anchored signaling and adhesion proteins.
TACE has become increasingly important in the study of
several diseases, including inflammatory disease,
because of its role in cleaving TNF- s from its
"stalk" sequence and thus releasing the soluble form
of the TNF-a protein (Black R.A. lnt J Biochem Cell
Biol. 2002 34,1-5). There are several patents which
disclose hydroxamate, carboxylate and/or lactam based
MMP inhibitors. US 6,677,355 and US 6,534,491 (B2),
describe compounds that are hydroxamic acid
derivatives and MMP inhibitors. US 6,495,565 discloses
lactam derivatives that are potential inhibitors of
matrix metalloproteases and/or TNF-a. There is a need
in the art for inhibitors of MMPs, ADAMs, TACE, and
TNF-a, which can be useful as anti-inflammatory
compounds and cartilage protecting therapeutics. The
inhibition of TNF-a, TACE and or other MMPs can
prevent the degradation of cartilage by these enzymes,
thereby alleviating the pathological conditions of OA
and RA as well as many other auto-immune diseases.
SUMMARY OF THE INVENTION In its many embodiments, the
present invention provides a novel class of compounds
as inhibitors of TACE, the production of TNF-a, MMPs,
ADAMsor any combination thereof, methods of preparing
such compounds, pharmaceutical compositions comprising
one or more such compounds, methods of preparing
pharmaceutical formulations comprising one or more
such compounds, and methods of treatment, prevention,
inhibition or amelioration of one or more diseases
associated with TACE, TNF-cr, MMPs, ADAMs or any
combination thereof using such compounds or
pharmaceutical compositions. In one embodiment, the
present application discloses a compound, or
pharmaceutically acceptable salts or solvates of said
compound, said compound having the general structure
shown in formula (I): formula (I) or a
pharmaceutically acceptable salt or solvate thereof,
wherein: A is selected from the group consisting of:
-CO 2R1; d is 0 to 4 ; J is selected from the group
consisting of: O, S, and NR5; 



E is selected from the group consisting of: O, S, and
NR5; T is O or S; R1 and R2 are the same or different,
each being independently selected from the group
consisting of H, alkyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaralkyl, and heteroaryl; or
alternatively R1 and R2, taken together withthe N to
which R1 and R2 are shown attached, represent a 4-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein each of said alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl,
heteroaryl and 4-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties below; R10 is selected
from the group consisting of H, alkyl, and
fluoroalkyl; R20 is selected from the group consisting
of H, alkyl, and fluoroalkyl; R30 is H or alkyl, or
alternatively R30 and R40 taken together with the N to
which R40 is shown attached to in Formula I, are
joined to form a 4-7 membered heterocylic ring,
wherein said heterocylic ring is unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties below; R40 is H or alkyl; R50 is H or
alkyl; W is -(CR 13 2)n->wherein n is 0 to 5 or a
covalent bond, or alternatively two R13 groups can
fuse to form a 3-8 membered cycloalkyl, wherein said
3-8 membered cycloalkyl can be unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R6 moieties below; X is absent or present, and if
present X is selected from the group consisting of a
covalent bond, alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, and heteroaryl, wherein said
alkyl, alkenyl, alkynyl, cycloalkyl, heterocyclyl,
aryl, and heteroaryl can be unsubstituted or
optionally independently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties below; 



Y is absent or present, and if present Y is selected
from the group consisting of a covalent bond, -[C(R6
]n- wherein n is 1 to 2, -O-, -S-, -NR1- , -SOy-
wherein v is 1 to 2, -SOn(CR6 2)p- wherein n is 1 or 2
and p is 1 to 4,-O(CR6 2)q- or -(CR6 2)qO- wherein q
is 1 to 4, -N(R7)S(O)n- or -S(O)nN(R7)- wherein n is 1
or 2, and -N(R 7)C(O)- or -C(O)N(R 7)-; Z is selected
from the group consisting of H, alkyl, alkenyl,
alkynyl, cycloalkyl, heterocyclyl, aryl, and
heteroaryl, said cycloalkyl, heterocyclyl, aryl, and
heteroaryl being optionally fused with aryl,
heterocyclyl, heteroaryl or cycloalky; wherein each of
said alkyl, alkenyl, alkynyl, cycloalkyl,
heterocyclyl, aryl, and heteroaryl can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties below; R5 is selected
from the group consisting of hydrogen, alkyl, and
alkylaryl; each R6 is the same or different and is
independently selected from the group consisting of
hydrogen, halogen, -SR 5 , -S(O)qR1 wherein q is 1 to
2, alkyl, cycloalkyl, heterocyclyl, alkoxyl, hydroxy,
nitro, cyano, amino, alkenyl, alkynyl, arylalkyl,
aminocarbonyl, alkylcarbonyl, and alkoxycarbonyl; each
R7 is the same or different and is independently
selected from the group consisting of hydrogen, alkyl,
aryl, cycloalkyl, heteroaryl, heterocyclyl, alkenyl,
alkynyl, arylalkyl, alkylcarbonyl, and alkoxycarbonyl,
wherein each of the aryl, heteroaryl and heterocyclyl
can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties below; R13 is
the same or different and is independently selected
from the group consisting of hydrogen, halogen, -OH,
-OR14 , alkyl, cycloalkyl, heterocyclyl, alkenyl,
alkynyl, alkylaryl, alkylamino, and alkylcarbonyl; 14
R is alkyl; each R70 is a substituent for H where
indicated and is the same or different and is
independently selected from the group consisting of
alkyl, alkenyl, alkynyl, cycloalkyl, cycloalkenyl,
heterocyclyl, aryl, arylalkyl, 



heteroaryl, heteroarylalkyl, halo, -CN, -CF3, -OCF 3,
-OR1 5 , -C(O)R 1 5 , -C(O)OR 1 5 -C(O)N(R 1S)(R16 )
-SR1 5 , -S(O) q N(R1 5 )(R16 ) wherein q is 1 to 2,
-C(=NOR 1 5 )R16 , -N(R1 5 )(R16 ) , -a lkyl-N(R 1 5
)(R16 ) -N(R 1 5 )C(O)R 16 , -CH2 -N(R 15 )C(O)R 16 ,
-N(R 15 )S(O)R16 , -N(R 1 5 )S(O)2 R1 6 , -CH2 - N(R1
5 )S(O)2 R16 , -N(R17 )S(O)2 N(R16 )(R1 5 ), -N(R17
)S(O)N(R 1 6 )(R1 5 ) , -N(R 17 )C(O)N(R 16 )(R1 5 ) ,
-CH2 -N(R 17 )C-(O)N(R16 )(R1 5 ) . -N(R 1 5 )C(O)OR
16 , -CH2 -N(R 1 5 )C(O)OR 16 , and -S(O)qR 5 wherein
q is 1 to 2; and wherein each of the alkyl,
cycloalkyl, heterocyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, alkenyl and alkynyl are independently
unsubstituted or substituted by 1 to 5 groups
independently selected from the group consisting of
alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
halo, -CF3, -CN, -OR 1 5 , -N(R 15 )(R16 ) , -C(O)OR 1
5 , -C(O)N(R 1 5 )(R16 ) , and -N(R 1 5 )S(O)R 16 ;
each R , R and R are independently selected from the
group consisting of H, alkyl, cycloalkyl,
heterocyclyl, aryl, and heteroaryl, or alternatively
R15 and R16 taken together with the N to which they
are shown attached, are joined to form a 4-8 membered
heterocylic ring, wherein said 4-8 membered cycloalkyl
can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R75 moieties below; each
R75 is independently selected from the group
consisting of alkyl, cycloalkyl, heterocyclyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, alkenyl and
alkynyl, and wherein each of the alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, alkenyl and alkynyl are independently
unsubstituted or substituted by 1 to 5 groups
independently selected from the group consisting _of
alkyl, cycloalkyl, heterocyclyl, aryl, heteroaryl,
halo, -CF3, -CN, -OR19 , -N(R19 )2, -C(O)OR , -C(O)N(R
19)2, and -N(R )S(0)R ; and each R19 is independently
selected from the group consisting of H, alkyl,
cycloalkyl, heterocyclyl, aryl, and heteroaryl. The
compounds of Formula I can be useful as inhibitors and
may be useful in the treatment and prevention of
diseases associated with TACE, TNF- , MMPs, ADAMs or
any combination thereof.DETAILED DESCRIPTION OF THE
INVENTION In its several embodiments, the present
invention provides a novel class of inhibitors of
TACE, the production of TNF-a, MMPs, ADAMs or any
combination thereof, pharmaceutical compositions
containing one or more of the compounds, methods of
preparing pharmaceutical formulations 



comprising one or more such compounds, and methods of
treatment, prevention or amelioration of one or more
of the symptoms of inflammation. In one embodiment,
the present invention provides compounds which are
represented by structural Formula (I) above or a
pharmaceutically acceptable salt, solvate or isomer
thereof, wherein the various moieties are as described
above. In one embodiment, R1 and R2 are the same or
different, each being independently selected from the
group consisting of alkyl, cycloalkyl, heterocyclyl,
aryl, arylalkyl, heteroaralkyl, and heteroaryl; or
alternatively R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 4-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein each of said alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl,
heteroaryl and 4-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70. In one embodiment, R1 and R2
are the same or different, each being independently
selected from the group consisting of H, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl, and
heteroaryl; or alternatively R1 and R , taken together
with the N to which R1 and R2 are shown attached,
represent a 4-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally fused with aryl, heteroaryl,
cycloalkyl, or heterocyclyl, wherein each of said
alkyl, cycloalkyl, heterocyclyl, aryl, arylalkyl,
heteroaralkyl, heteroaryl and 4-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70.g in one
embodiment, A is selected from the group consisting
of: wherein R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 4-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with R70, or optionally fused
with aryl, heteroaryl, cycloalkyl, or heterocyclyl,
wherein said 4-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently 



selected from the group of R70 moieties. In another
embodiment, A is wherein R1 and R2 are the same or
different, each being independently selected from the
group consisting of H, alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl, and
heteroaryl; wherein said alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl and
heteroaryl can be unsubstituted or optionally
independently substituted with one or more moieties
which can bs-the.same or.different.-each-rnoiety-being
independently selected from the group of R70 moieties.
In another embodiment, A iswherein R1 and R2 are the
same or different, each being independently selected
from the group consisting of alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl, and
heteroaryl; wherein said alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl and
heteroaryl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties.
In another embodiment, A is wherein R1 and R2 are the
same or different, each being independently selected
from the group consisting of H, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl, and
heteroaryl; wherein said alkyl, cycloalkyl,
heterocyclyl, aryl, arylalkyl, heteroaralkyl and
heteroaryl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties.
In another embodiment, A is O Il R \ In another
embodiment, A is wherein a s 0 to 4 and x is 0 to 4.
In another embodiment, A iswherein each x idependently
is 0 to 4. In another embodiment, A is selected from
the group consisting of: wherein R1 and R2, taken
together with the N to which R1 and R2 are shown
attached, represent a 3-8 membered heterocyclic ring
having 1-3 heteroatoms including said N, said
heterocyclic ring being optionally substituted with
R70, or 



optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein a
ring is formed from -NR 1R2 and said ring is wherein
each R9 is a substituent for H where indicated and can
be the same or different, each being independently
selected from the group consisting of -OH, -OR 14 ,
-C(O)OR 1 5 , -C(O)N(R 15)(R16) , alkyl, aryl,
heteroaryl, alkenyl, alkynyl, cycl all<yl ancl
heteTdcyclyl, wherein1said alkyl, aryl, hter
daryl7alkenyl, alkynyl, cycloalkyl and heterocyclyl
can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; R11and R12
taken together with the carbon to which each R11and
R12 are shown attached are fused heteroaryl or fused
cycloalkyl, wherein said fused heteroaryl and fused
cycloalkyl can be unsubstituted or
optionallyindependently substituted with one or more
moieties which can be the same or different, each
moiety being independently selected from the group of
R70 moieties; and x is 0 to 4, and when x is greater
than 1, each R9 moiety can be the same or different,
each moiety being independently selected from the
group of R9 moieties. In another embodiment, A is
selected from the group consisting of: wherein R1 and
R2, taken together with the N to which R1 and R2 are
shown attached, represent a 3-8 membered heterocyclic
ring having 1-3 heteroatoms including said N, said
heterocyclic ring being optionally substituted with
R70, or optionally fused with aryl, heteroaryl,
cycloalkyl, or heterocyclyl, wherein said 3-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
wherein a ring is formed from -NR1R2 and said ring is
(R9 )x wherein each R9 is a substituent for H where
indicated and can be the same or 



different, each being independently selected from the
group consisting of -OH, -OR14 , -C(O)OR 1 5 1-C(O)N(R
1 5 )(RIe) alkyl, aryl, heteroaryl, alkenyl, alkynyl,
cycloalkyl and heterocyclyl, wherein said alkyl, aryl,
heteroaryl, alkenyl, alkynyl, cycloalkyl and
heterocyclyl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
x is 0 to 4, and when x is greater than 1, each R9
moiety can be the same or different, each moiety being
independently selected from the group of R9 moieties;
and G is selected from the group consisting of CH2,
NR7, O, S, or SO . In another embodiment, A is
selected from the group consisting of: wherein R1 and
R2, taken together with the N to which R1 and R2 are
shown attached, represent a 3-8 membered heterocyclic
ring having 1-3 heteroatoms including said N, said
heterocyclic ring being optionally substituted with
R70, or optionally fused with aryl, heteroaryl,
cycloalkyl, or heterocyclyl, wherein said 3-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
a ring is formed from -NR1R2 and said ring is selected
from the group consisting ofwherein x is 0 to 4, and
when x is greater than 1, each R70 moiety can be the
same or different, each moiety being independently
selected from the group of R70 moieties; and each R18
is the same or different and is independently H or
alkyl.In another embodiment, A is selected from the
group consisting of: wherein R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with R70, or optionally
fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; a ring is
formed from -NR1R2 and said ring is selected from the
group consisting of 



wherein x is 0 to 4, and when x is greater than 1,
each R70 moiety can be the same or different, each
moiety being independently selected from the group of
R70 moieties. In another embodiment, A is selected
from the group consisting of: wherein R1 and R2, taken
together with the N to which R1 and R2 are shown
attached, represent a 3-8 membered heterocyclic ring
having 1-3heteroatoms including said N, said
heterocyclic ring being optionally substituted with
R70, or optionally fused with aryl, heteroaryl,
cycloalkyl, or heterocyclyl, wherein said 3-8 membered
heterocyclic ring can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
a ring is formed from -NR1R2 and said ring is wherein
each R9 is a substituent for H where indicated and can
be the same or different, each being independently
selected from the group consisting of -OH, -OR14 ,
-C(O)OR 15 , -C(O)N(Ri 5 XR16 ), alkyl, aryl,
heteroaryl, alkenyl, alkynyl, cycloalkyl and
heterocyclyl, wherein said alkyl, aryl, heteroaryl,
alkenyl, alkynyl, cycloalkyl and heterocyclyl can be
unsubstituted or optionally independently substituted
with one or more moieties which can be the same or
different, each moiety being independently selected
from the group of R70 moieties; andx is 0 to 4, and
when x is greater than 1, each R9moiety can be the
same or different, each moiety being independently
selected from the group of R9moieties. In another
embodiment, J is O. In another embodiment, E is O. In
another embodiment, R10 is H or alkyl. In another
embodiment, R20, R30, R40, and R50 are all the same
and are H. In another embodiment, R6 is H or alkyl. In
another embodiment, R6 is H. In another embodiment,
R13 is H or alkyl. In another embodiment, R13 is H Or
-CH 3. In another embodiment, A is selected from the
group consisting of wherein R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 4-6 membered heterocyclic ring having 1-3 



heteroatoms including said N, said heterocyclic ring
being optionally substituted with R70, wherein R70 is
aryl. In another embodiment, Y is a covalent bond or
-[C(R6)2]n- wherein n is 1 to 2, -CH2- . In another
embodiment, Y is selected from the group consisting of
a covalent bond, -CH2- , -C(H)(OH)-, -C(O)- and -O-.
In another embodiment, Y is a covalent bond or -CH2- .
In another embodiment, Y is a covalent bond. In
another embodiment, W is -(CR 13 2)n- , in which n is
0-5. In another embodiment, W is -(CR13 2)n- , in
which n is 1-5 and each R13 is H or alkyl.In another
embodiment, W is selected from the group consisting of
- CH2- , -C(H)(CH 3)-, -C(CHs)2- and -CH2CH2- . In
another embodiment, W is -CH2- . In another
embodiment, W is -C(H)(CHa)-. In another embodiment, X
is selected from the group consisting of alkyl, aryl,
heterocyclyl and heteroaryl. In another embodiment, X
is aryl. In another embodiment, X is heteroaryl. In
another embodiment, X is selected from the group
consisting of phenyl, azetidinyl, pyrrolidinyl,
piperidinyl, pyridinyl, thienyl, thiazolyl, oxazolyl,
imidazolyl and pyrazolyl. In another embodiment, X is
selected from the group consisting of phenyl,
pyridinyl and piperidinyl. In another embodiment, X is
selected from the group consisting of whereinx is 0 to
4, and wherein x is greater than 1, each R70 moiety
can be the same or different, each moiety being
independently selected from the group of R70 moieties.
In the above shown moieties for X, X is the moiety
enclosed by < and W and Y are shown only to indicate
which end of the X is attached to W and which end to
Y. Similar depictions occur throughout this
application with similar connotations. In another
embodiment X is selected from the group consisting of
wherein x is 0 to 4, and when x is greater than 1,
each R70 moiety can be the same or different, each
moiety being independently selected from the group of 



R70 moieties. In another embodiment, Z is selected
from the group consisting of H, aryl and heteroaryl.
In another embodiment, Z is selected from the group
consisting of H, phenyl, indolyl, benzimidazolyl,
pyrazolyl, thienyl, pyridinyl, thiazolyl,
thiadiazolyl, imidazolyl, pyrrolidinyl, pyrazinyl,
triazolyl, tetrazolyl and tetrazinyl, wherein said
phenyl, indolyl, benzimidazolyl, pyrazolyl, thienyl,
pyridinyl, thiazolyl, thiadiazolyl, imidazolyl,
pyrrolidinyl, pyrazinyl, triazolyl, tetrazolyl and
tetrazinyl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different,each moiety being
independently selected from the group consisting of
R70 moieties. In another embodiment, Z is selected
from the group consisting of wherein x is 0 to 4, and
when x is greater than 1, each R70 moiety can be the
same or different, each moiety being independently
selected from the group of R70 moieties. In another
embodiment, Z is phenyl. In another embodiment, Z is a
phenyl substituted with at least one substituent
selected from the group consisting of cyano, alkoxy,
halogen, alkyl, haloalkyl, hydroxy, aryl, heteroaryl,
aryloxy, amino and tetrazole. In another embodiment, Z
is thienyl.In another embodiment, Z is a thienyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. In another embodiment, Z is
pyrazolyl. In another embodiment, Z is a pyrazolyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. In another embodiment, Z is
pyridinyl. In another embodiment, Z is a pyridinyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. In another embodiment, Z is
imidazolyl. In another embodiment, Z is an imidazolyl
substituted with at least one substituent selected
from the group consisting of cyano, alkoxy, halogen,
alkyl, haloalkyl, hydroxy, aryl, heteroaryl, aryloxy,
amino and tetrazole. wherein R1 and R2, taken together
with the N to which R1 and R2 are shown attached,
represent a 4-8 membered heterocyclic ring having 1-3
heteroatoms 



including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 4-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; E, J and T
are the same and are O; R10 is H or alkyl; R20, R30,
R40, and R50 are the same and are H;W is -(CR13
2)n-,wherein n is 0 to 5; X is selected from the group
consisting of aryl, heteroaryl and heterocyclyl; Y is
selected from the group consisting of a covalent bond,
- [C(R6)2]n- wherein n is 1 to 2, -O-, -S-, and -NR1-;
and Z is selected from the group consisting ofIn
another embodiment, A is: wherei the -NR 1R2 of
iswherein each R9 is a substituent for H where
indicated and can be the same or different, each being
independently selected from the group consisting of
-OH, -OR14 , -C(O)OR 1 5 -C(O)N(R 1 5 )(R 16 ) ,
alkyl, aryl, heteroaryl, alkenyl, alkynyl, cycloalkyl
and heterocyclyl, wherein said alkyl, aryl,
heteroaryl, alkenyl, alkynyl, cycloalkyl and
heterocyclyl can be unsubstituted or optionally
independently substituted with one or more moieties
which can be the same or different, each moiety being
independently selected from the group of R70 moieties;
and x is Oto 4, and when x is greater than 1, each
R9moiety can be the same or different, each moiety
being independently selected from the group of R9
moieties; E, J and T are the same and are O; R10 is H
or alkyl; R20, R30, R40, and R50 are the same and are
H; W is -(CR13 2)n-,wherein n is Oto 5; X is selected
from the group consisting of aryl, heteroaryl and
heterocyclyl; Y is selected from the group consisting
of a covalent bond, -[C(R6)2]n- wherein n is 1 to 2, -
O-, -S-, and -NR1-; and Z is selected from the group
consisting ofIn another embodiment, A is: O R \ R R2 ;
wherein R1 and R2, taken together with the N to which
R1 and R2 are shown attached, represent a 4-8 membered
heterocyclic ring having 1-3 heteroatoms 



including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 4-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; E, J and T
are the same and are O; R10 is H or alkyl;R20, R30,
R40, and R50 are the same and are H;W is -(CR13
2)n-,wherein n is 0 to 5; X is selected from the group
consisting of aryl, heteroaryl and heterocyclyl; Y is
selected from the group consisting of a covalent bond,
- [C(R6)2]n- wherein n is 1 to 2, -O-, -S-, and -NR1-
; and Z is selected from the group consisting of In
another embodiment, A is selected from the group
consisting of: wherein R1 and R2, taken together with
the N to which R1 and R2 are shown attached, represent
a 3-8 membered heterocyclic ring having 1-3
heteroatomsincluding said N, said heterocyclic ring
being optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H;W is -(CR6
2)n- , wherein n is 0 to 5; X is selected from the
group consisting of phenyl, piperidinyl, pyridinyl,
thienyl, thiazolyl, oxazolyl and pyrazolyl; Y is
-[C(R6 ]n- wherein n is 1 to 2; and Z is selected from
the group consisting of In another embodiment, A
is:wherein R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 3-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H; W is -(CR6
2)n- , wherein n is 0 to 5; X is 



selected from the group consisting of phenyl,
piperidinyl, pyridinyl, thienyl, thiazolyl, oxazolyl
and pyrazolyl; Y is -[C(R6)2]n- wherein n is 1 to 2;
and Z is selected from the group consisting ofwherein
R1 and R2, taken together with the N to which R1 and
R2 are shown attached, represent a 3-8 membered
heterocyclic ring having 1-3 heteroatoms including
said N, said heterocyclic ring being optionally
substituted with one or more R70, or optionally fused
with aryl, heteroaryl, cycloalkyl, or heterocyclyl,
wherein said 3-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or more moieties which can bethe same or
different, each moiety being independently selected
from the group of R70 moieties; E, J and T are the
same and are O; R10 is H or alkyl; R20, R30, R40 , .
and R50 are the same and are H;W is -(CR6 2)n- ,
wherein n is 0 to 5; X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl and pyrazolyl; Y is selected from
the group consisting of O-, -S-, and -NR1- ; and Z is
selected from the group consisting of In another
embodiment, A iswherein R1 and R2, taken together with
the N to which R1 and R2 are shown attached, represent
a 3-8 membered heterocyclic ring having 1-3
heteroatoms including said N, said heterocyclic ring
being optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H; W is -(CR^)
n- , wherein n is 0 to 5; X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl and pyrazolyl; Y is selected from
the group consisting of O-, -S-, and -NR1- ; and Z is
selected from the group consisting of AccIn an ing of:
wherein R1 and R2, taken together with the N to which
R1 and R2 are shown attached, represent a 3-8 membered
heterocyclic ring having 1-3 heteroatoms including
said N, said heterocyclic ring being optionally
substituted with one or more R70, or optionally fused
with aryl, heteroaryl, cycloalkyl, or heterocyclyl,
wherein said 3-8 membered heterocyclic ring can be
unsubstituted or optionally independently substituted
with one or more moieties which can be 



the same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H;W is -(CR13
2)n- wherein n is 1 or 2; X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl and pyrazolyl; Y is a covalent
bond and Z is selected from the group consisting ofIn
A is wherein R1 and R2, taken together with the N to
which R1 and R2 are shown attached, represent a 3-8
membered heterocyclic ring having 1-3 heteroatoms
including said N, said heterocyclic ring being
optionally substituted with one or more R70, or
optionally fused with aryl, heteroaryl, cycloalkyl, or
heterocyclyl, wherein said 3-8 membered heterocyclic
ring can be unsubstituted or optionally independently
substituted with one or more moieties which can be the
same or different, each moiety being independently
selected from the group of R70 moieties; wherein E, J
and T are the same and are O; R10 is H or alkyl; R20,
R30, R40, and R50 are the same and are H; W is -(CR13
2)n- wherein n is 1 or 2; X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl and pyrazolyl; Y is a covalent
bond and Z is selected from the group consisting of In
another embodiment, X is selected from the group
consisting of phenyl, piperidinyl, pyridinyl, thienyl,
thiazolyl, oxazolyl, and pyrazolyl. In another
embodiment, X is selected from the group consisting of
phenyl, piperidinyl, thienyl, and pyridinyl and Y is
selected from the group consisting of a covalent bond,
-[C(R6)2]n- wherein n is 1 to 2 and -O-. In another
embodiment, X is phenyl and Y is selected from the
group consisting of a covalent bond, -CH - and -O-. In
another embodiment, X is piperidinyl, Y is a covalent
bond, and Z is aryl or heteroaryl having two
substituents which can be the same or different,each
moiety being independently selected from the group
consisting of cyano, alkoxy, halogen, alkyl,
haloalkyl, hydroxy, aryl, heteroaryl, aryloxy and
amino. In another embodiment, W is selected from the
group consisting of - CH2- , -C(H)CH 3- , -C(CH3)2-
and Y is a covalent bond. In another embodiment, W is
-CH - and Y is -CH2- . In another embodiment, Z is
selected from the group consisting of Another
embodiment of the invention discloses the compounds
shown in Table 1 below. 



As used above, and throughout this disclosure, the
following terms, unless otherwise indicated, shall be
understood to have the following meanings: "Patient"
includes both human and animals. "Mammal" means humans
and other mammalian animals. "Alkyl" means an
aliphatic hydrocarbon group which may be straight or
branched and comprising about 1 to about 20 carbon
atoms in the chain. Preferred alkyl groups contain
about 1 to about 12 carbon atoms in the chain. More
preferred alkyl groups contain about 1 to about 6
carbon atoms in the chain. Branched means that one or
more lower alkyl groups such as methyl, ethyl or
propyl, are attached to a linear alkyl chain. "Lower
alkyl" means a group having about 1 to about 6 carbon
atoms in the chain which may be straight or branched.
The term "substituted alkyl" means that the alkyl
group may be substituted by one or more substituents
which may be the same ordifferent, each substituent
being independently selected from the group consisting
of halo, alkyl, aryl, cycloalkyl, cyano, hydroxy,
alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl),
-N(alkyl)2 carboxy and -C(O)O-alkyl. Nonlimiting
examples of suitable alkyl groups include methyl,
ethyl, n-propyl, isopropyl and t-butyl. The term
"Fluoroalkyl" means an alkyl group in which alkyl is
as previously described wherein one or more hydrogens
are replaced with fluorine atoms. "Alkenyl" means an
aliphatic hydrocarbon group containing at least one
carbon-carbon double bond and which may be straight or
branched and comprising about 2 to about 15 carbon
atoms in the chain. Preferred alkenyl groups have
about 2 to about 12 carbon atoms in the chain; and
more preferably about 2 to about 6 carbon atoms in the
chain. Branched means that one or more lower alkyl
groups such as methyl, ethyl or propyl, are attached
to a linear alkenyl chain. "Lower alkenyl" means about
2 to about 6 carbon atoms in the chain which may be
straight or branched. Non-limiting examples of
suitable alkenyl groups include ethenyl, propenyl,
n-butenyl, 3-methylbut-2- enyl, n-pentenyl, octenyl
and decenyl. "Alkynyl" means an aliphatic hydrocarbon
group containing at least one carbon-carbon triple
bond and which may be straight or branched and
comprising about 2 to about 15 carbon atoms in the
chain. Preferred alkynyl groups have about 2 to about
12 carbon atoms in the chain; and more preferably
about 2 to about 4 carbon atoms in the chain. Branched
means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached 



to a linear alkynyl chain. "Lower alkynyl" means about
2 to about 6 carbon atoms in the chain which may be
straight or branched. Non-limiting examples of
suitable alkynyl groups include ethynyl, propynyl,
2-butynyl and 3- methylbutynyl. The term "substituted
alkynyl" means that the alkynyl group may be
substituted by one or more substituents which may be
the same or different, each substituent being
independently selected from the group consisting of
alkyl, aryl and cycloalkyl. "Aryl" means an aromatic
monocyclic or multicyclic ring system comprising about
6 to about 14 carbon atoms, preferably about 6 to
about 10 carbon atoms. The aryl group can be
optionally substituted with one or more "ring system
substituents" which may be the same or different, and
are asdefined herein. Non-limiting examples of
suitable aryl groups include phenyl and naphthyl.
"Heteroaryl" means an aromatic monocyclic or
multicyclic ring system comprising about 5 to about 14
ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the ring atoms is an element
other than carbon, for example nitrogen, oxygen or
sulfur, alone or in combination. Preferred heteroaryls
contain about 5 to about 6 ring atoms. The
"heteroaryl" can be optionally substituted by one or
more "ring system substituents" which may be the same
or different, and are as defined herein. The prefix
aza, oxa or thia before the heteroaryl root name means
that at least a nitrogen, oxygen or sulfur atom
respectively, is present as a ring atom. A nitrogen
atom of a heteroaryl can be optionally oxidized to the
corresponding N-oxide. Nonlimiting examples of
suitable heteroaryls include pyridyl, pyrazinyl,
furanyl, thienyl, pyrimidinyl, pyridone (including
N-substituted pyridones), isoxazolyl, isothiazolyl,
oxazolyl, thiazolyl, pyrazolyl, furazanyl, pyrrolyl,
pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl,
pyridazinyl, quinoxalinyl, phthalazinyl, oxindolyl,
imidazo[1 ,2-a]pyridinyl, imidazo[2,1-b]thiazolyl,
benzofurazanyl, indolyl, azaindolyl, benzimidazolyl,
benzothienyl, quinolinyl, imidazolyl, thienopyridyl,
quinazolinyl, thienopyrimidyl, pyrrolopyridyl,
imidazopyridyl, isoquinolinyl, benzoazaindolyl,
1,2,4-triazinyl, benzothiazolyl and the like. The term
"heteroaryl" also refers to partially saturated
heteroaryl moieties such as, for example,
tetrahydroisoquinolyl, tetrahydroquinolyl and the
like. "Aralkyl" or "arylalkyl" means an aryl-alkyl-
group in which the aryl and alkyl are as previously
described. Preferred aralkyls comprise a lower alkyl
group. Non-limiting examples of suitable aralkyl
groups include benzyl, 2- phenethyl and
naphthalenylmethyl. The bond to the parent moiety is
through 



the alkyl. "Alkylaryl" means an alkyl-aryl- group in
which the alkyl and aryl are as previously described.
Preferred alkylaryls comprise a lower alkyl group.
Nonlimiting example of a suitable alkylaryl group is
tolyl. The bond to the parent moiety is through the
aryl. "Cycloalkyl" means a non-aromatic mono- or
multicyclic ring system comprising about 3 to about 10
carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkyl rings contain about 5 to
about 7 ringatoms. The cycloalkyl can be optionally
substituted with one or more "ring system
substituents" which may be the same or different, and
are as defined above. Non-limiting examples of
suitable monocyclic cycloalkyls include cyclopropyl,
cyclopentyl, cyclohexyl, cycloheptyl and the like.
Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalinyl, norbornyl, adamantyl
and the like, as well as partially saturated species
such as, for example, indanyl, tetrahydronaphthyl and
the like. "Halogen" means fluorine, chlorine, bromine,
or iodine. Preferred are fluorine, chlorine and
bromine. "Ring system substituent" means a substituent
attached to an aromatic or non-aromatic ring system
which, for example, replaces an available hydrogen on
the ring system. Ring system substituents may be the
same or different, each being independently selected
from the group consisting of alkyl, alkenyl, alkynyl,
aryl, heteroaryl, aralkyl, alkylaryl, heteroaralkyl,
heteroarylalkenyl, heteroarylalkynyl, alkylheteroaryl,
hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
acyl, aroyl, halo, nitro, cyano, carboxy,
alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl,
alkylthio, arylthio, heteroarylthio, aralkylthio,
heteroaralkylthio, cycloalkyl, heterocyclyl,
-C(=N-CN)-NH 2, -C(=NH)-NH 2, -C(=NH)-NH(alkyl),
Y1Y2N-, YiY 2N-alkyl-, YiY 2NC(O)-, Y1Y2NSO2- and
-SO2NYiY 2, wherein Y1 and Y2 can be the same or
different and are independently selected from the
group consisting of hydrogen, alkyl, aryl, cycloalkyl,
and aralkyl. "Ring system substituent" may also mean a
single moiety which simultaneously replaces two
available hydrogens on two adjacent carbon atoms (one
H on each carbon) on a ring system. Examples of such
moiety are methylene dioxy, ethylenedioxy, -C(CH3)2-
and the like which form moieties such as, for example:
"Heterocyclyl" means a non-aromatic saturated
monocyclic or multicyclic ring system comprising about
3 to about 10 ring atoms, preferably 



about 5 to about 10 ring atoms, in which one or more
of the atoms in the ring system is an element other
than carbon, for example nitrogen, oxygen orsulfur,
alone or in combination. There are no adjacent oxygen
and/or sulfur atoms present in the ring system.
Preferred heterocyclyls contain about 5 to about 6
ring atoms. The prefix aza, oxa or thia before the
heterocyclyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a
ring atom. Any -NH in a heterocyclyl ring may exist
protected such as, for example, as an -N(Boc),
-N(CBz), -N(Tos) group and the like; such protections
are also considered part of this invention. The
heterocyclyl can be optionally substituted by one or
more "ring system substituents" which may be the same
or different, and are as defined herein. The nitrogen
or sulfur atom of the heterocyclyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or
S,S-dioxide. Non-limiting examples of suitable
monocyclic heterocyclyl rings include piperidyl,
pyrrolidinyl, piperazinyl, morpholinyl,
thiomorpholinyl, thiazolidinyl, 1,4-dioxanyl,
tetrahydrofuranyl, tetrahydrothiophenyl, lactam,
lactone, and the like. It should be noted that in
hetero-atom containing ring systems of this invention,
there are no hydroxyl groups on carbon atoms adjacent
to a N, O or S, as well as there are no N or S groups
on carbon adjacent to another heteroatom. Thus, for
example, in the ring: there is no -OH attached
directly to carbons marked 2 and 5. It should also be
noted that tautomeric forms such as, for example, the
moieties: are considered equivalent in certain
embodiments of this invention. "Alkynylalkyl" means an
alkynyl-alkyl- group in which the alkynyl and alkyl
are as previously described. Preferred alkynylalkyls
contain a lower alkynyl and a lower alkyl group. The
bond to the parent moiety is through the alkyl.
Non-limiting examples of suitable alkynylalkyl groups
include propargylmethyl."Hetqroaralkyl" means a
heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. Preferred
heteroaralkyls contain a lower alkyl group.
Non-limiting examples of suitable aralkyl groups
include pyridylmethyl, and quinolin-3-ylmethyl. The
bond to the parent moiety is through the alkyl.
"Hydroxyalkyl" means a HO-alkyl- group in which alkyl
is as previously defined. Preferred hydroxyalkyls
contain lower alkyl. Non-limiting examples of suitable
hydroxyalkyl groups include hydroxymethyl and
2-hydroxyethyl. "Acyl" means an H-C(O)-, alkyl-C(O)-
or cycloalkyl-C(O)-, group in 



which the various groups are as previously described.
The bond to the parent moiety is through the carbonyl.
Preferred acyls contain a lower alkyl. Nonlimiting
examples of suitable acyl groups include formyl,
acetyl and propanoyl. "Aroyl" means an aryl-C(O)-
group in which the aryl group is as previously
described. The bond to the parent moiety is through
the carbonyl. Non-limiting examples of suitable groups
include benzoyl and 1- naphthoyl. "Alkoxy" means an
alkyl-O- group in which the alkyl group is as
previously described. Non-limiting examples of
suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy and n-butoxy. The bond to the
parent moiety is through the ether oxygen. "Aryloxy"
means an aryl-O- group in which the aryl group is as
previously described. Non-limiting examples of
suitable aryloxy groups include phenoxy and naphthoxy.
The bond to the parent moiety is through the ether
oxygen. "Aralkyloxy" means an aralkyl-O- group in
which the aralkyl group is as previously described.
Non-limiting examples of suitable aralkyloxy groups
include-benzyloxy-and-1-or-2=naphthalenemethoxy;
The-bond o the-parent moiety is through the ether
oxygen. "Alkylthio" means an alkyl-S- group in which
the alkyl group is as previously described.
Non-limiting examples of suitable alkylthio groups
include methylthio and ethylthio. The bond to the
parent moiety is through the sulfur. "Arylthio" means
an aryl-S- group in which the aryl group is as
previously described. Non-limiting examples of
suitable arylthio groupsinclude phenylthio and
naphthylthio. The bond to the parent moiety is through
the sulfur. "Aralkylthio" means an aralkyl-S- group in
which the aralkyl group is as previously described.
Non-limiting example of a suitable aralkylthio group
is benzylthio. The bond to the parent moiety is
through the sulfur. "Alkoxycarbonyl" means an
alkyl-O-CO- group. Non-limiting examples of suitable
alkoxycarbonyl groups include methoxycarbonyl and
ethoxycarbonyl. The bond to the parent moiety is
through the carbonyl. "Aryloxycarbonyl" means an
aryl-O-C(O)- group. Non-limiting examples of suitable
aryloxycarbonyl groups include phenoxycarbonyl and
naphthoxycarbonyl. The bond to the parent moiety is
through the carbonyl. "Aralkoxycarbonyl" means an
aralkyl-O-C(O)- group. Non-limiting example of a
suitable aralkoxycarbonyl group is benzyloxycarbonyl.
The bond 



to the parent moiety is through the carbonyl.
"Alkylsulfonyl" means an alkyl-S(O2)- group. Preferred
groups are those in which the alkyl group is lower
alkyl. The bond to the parent moiety is through the
sulfonyl. "Arylsulfonyl" means an aryl-S(O2)- group.
The bond to the parent moiety is through the sulfonyl.
The term "substituted" means that one or more
hydrogens on the designated atom is replaced with a
selection from the indicated group, provided that the
designated atom's normal valency under the existing
circumstances is not exceeded, and that the
substitution results in a stable compound.
Combinations of substituents and/or variables are
permissible only if such combinations result in stable
compounds. By "stable compound' or "stable structure"
is meant a compound that is sufficiently robust to
survive isolation to a useful degree of purity from a
reaction mixture, and formulation into an efficacious
therapeutic agent. The term "optionally substituted"
means optional substitution with the specified groups,
radicals or moieties. The term "isolated" or "in
isolated form" for a compound refers to the physical
state of said compound after being isolated from a
synthetic process or natural source or combination
thereof. The term "purified" or "in purified form" for
a compound refers to the physical state of said
compound afterbeing obtained from a purification
process or processes described herein or well known to
the skilled artisan, in sufficient purity to be
characterizable by standard analytical techniques
described herein or well known to the skilled artisan.
It should also be noted that any carbon as well as
heteroatom with unsatisfied valences in the text,
schemes, examples and Tables herein is assumed to have
the sufficient number of hydrogen atom(s) to satisfy
the valences. When a functional group in a compound is
termed "protected", this means that the group is in
modified form to preclude undesired side reactions at
the protected site when the compound is subjected to a
reaction. Suitable protecting groups will be
recognized by those with ordinary skill in the art as
well as by reference to standard textbooks such as,
for example, T.W. Greene et al, Protective Groups in
organic Synthesis (1991 ) , Wiley, New York. When any
variable (e.g., aryl, heterocycle, R2, etc.) occurs
more than 



one time in any constituent or in Formula I, its
definition on each occurrence is independent of its
definition at every other occurrence. As used herein,
the term "composition" is intended to encompass a
product comprising the specified ingredients in the
specified amounts, as well as any product which
results, directly or indirectly, from combination of
the specified ingredients in the specified amounts.
Prodrugs and solvates of the compounds of the
invention are also contemplated herein. The term
"prodrug", as employed herein, denotes a compound that
is a drug precursor which, upon administration to a
subject, undergoes chemical conversion by metabolic or
chemical processes to yield a compound of Formula I or
a salt and/or solvate thereof. A discussion of
prodrugs is provided in T. Higuchi and V. Stella,
Pro-drugs as Novel Delivery Systems (1987) .14 of the
A.C.S. Symposium Series, and in Bioreversible Carriers
in Drug Design, (1987) Edward B. Roche, ed., American
Pharmaceutical Association and Pergamon Press, both of
which are incorporated herein by reference thereto.
"Solvate" means a physical association of a compound
of this invention with one or more solvent molecules.
This physical association involvesvarying degrees of
ionic and covalent bonding, including hydrogen
bonding. In certain instances the solvate will be
capable of isolation, for example when one or more
solvent molecules are incorporated in the crystal
lattice of the crystalline solid. "Solvate"
encompasses both solution-phase and isolatable
solvates. Non-limiting examples of suitable solvates
include ethanolates, methanolates, and the like.
"Hydrate" is a solvate wherein the solvent molecule is
H2O. "Effective amount" or "therapeutically effective
amount" is meant to describe an amount of compound or
a composition of the present invention effective in
inhibiting the CDK(s) and thus producing the desired
therapeutic, ameliorative, inhibitory or preventative
effect. The compounds of Formula I can form salts
which are also within the scope of this invention.
Reference to a compound of Formula I herein is
understood to include reference to salts thereof,
unless otherwise indicated. The term "salt(s)", as
employed herein, denotes acidic salts formed with
inorganic and/or organic acids, as well as basic salts
formed with inorganic and/or organic bases. In
addition, when a compound of Formula I contains both a
basic moiety, such as, but not limited to a pyridine
or imidazole, and an acidic moiety, such as, but not
limited to a carboxylic acid, zwitterions ("inner 



salts") may be formed and are included within the term
"salt(s)" as used herein. Pharmaceutically acceptable
(i.e., non-toxic, physiologically acceptable) salts
are preferred, although other salts are also useful.
Salts of the compounds of the Formula I may be formed,
for example, by reacting a compound of Formula I with
an amount of acid or base, such as an equivalent
amount, in a medium such as one in which the salt
precipitates or in an -aqueous-medium-followed-by
lyophilizationr Exemplary acid addition salts include
acetates, ascorbates, benzoates, benzenesulfonates,
bisulfates, borates, butyrates, citrates, camphorates,
camphorsulfonates, fumarates, hydrochlorides,
hydrobromides, hydroiodides, lactates, maleates,
methanesulfonates, naphthalenesulfonates, nitrates,
oxalates, phosphates, propionates, salicylates,
succinates, sulfates, tartarates, thiocyanates,
toluenesulfonates (also known as tosylates,) and the
like. Additionally, acids which are generally
considered suitable for the formation of
pharmaceutically useful salts from basic
pharmaceuticalcompounds are discussed, for example, by
P. Stahl et al, Camille G. (eds.) Handbook of
Pharmaceutical Salts. Properties, Selection and Use.
(2002) Zurich: Wiley-VCH; S. Berge et al, Journal of
Pharmaceutical Sciences (1977) 66(1 ) 1-19; P. Gould,
International J. of Pharmaceutics (1986) 33 201-217;
Anderson et al, The Practice of Medicinal Chemistry
(1996), Academic Press, New York; and in The Orange
Book (Food & Drug Administration, Washington, D.C. on
their website). These disclosures are incorporated
herein by reference thereto. Exemplary basic salts
include ammonium salts, alkali metal salts such as
sodium, lithium, and potassium salts, alkaline earth
metal salts such as calcium and magnesium salts, salts
with organic bases (for example, organic amines) such
as dicyclohexylamines, t-butyl amines, and salts with
amino acids such as arginine, lysine and the like.
Basic nitrogen-containing groups may be quarternized
with agents such as lower alkyl halides (e.g. methyl,
ethyl, and butyl chlorides, bromides and iodides),
dialkyl sulfates (e.g. dimethyl, diethyl, and dibutyl
sulfates), long chain halides (e.g. decyl, lauryl, and
stearyl chlorides, bromides and iodides), aralkyl
halides (e.g. benzyl and phenethyl bromides), and
others. All such acid salts and base salts are
intended to be pharmaceutically acceptable salts
within the scope of the invention and all acid and
base salts are considered equivalent to the free forms
of the corresponding compounds for purposes of the
invention. 



Compounds of Formula I, and salts, solvates and
prodrugs thereof, may exist in their tautomeric form
(for example, as an amide or imino ether). All such
tautomeric forms are contemplated herein as part of
the present invention. All stereoisomers (for example,
geometric isomers, optical isomers and the like) of
the present compounds (including those of the salts,
solvates and prodrugs of the compounds as well as the
salts and solvates of the prodrugs), such as those
which may exist due to asymmetric carbons on various
substituents, including enantiomeric forms (which may
exist even in the absence of asymmetric carbons),
rotameric forms, atropisomers, and diastereomeric
forms, are contemplated within the scope of this
invention, as are positional isomers (such as, for
example, 4-pyridyl and 3-pyridyl).Individual
stereoisomers of the compounds of the invention may,
for example, be substantially free of other isomers,
or may be admixed, for example, as racemates or with
all other, or other selected, stereoisomers. The
chiral centers of the present invention can have the S
or R configuration as defined by the IUPAC 1974
Recommendations. The use of the terms "salt",
"solvate" "prodrug" and the like, is intended to
equally apply to the salt, solvate and prodrug of
enantiomers, stereoisomers, rotamers, tautomers,
positional isomers, racemates or prodrugs of the
inventive compounds. Polymorphic forms of the
compounds of Formula I, and of the salts, solvates and
prodrugs of the compounds of Formula I, are intended
to be included in the present invention. The compounds
according to the invention have pharmacological
properties; in particular, the compounds of Formula I
can be inhibitors of TACE, TNF-a, ADAM and/or MMP
activity. In one aspect, the invention provides a
pharmaceutical composition comprising as an active
ingredient at least one compound of formula 1. In
another aspect, the invention provides a
pharmaceutical composition of formula 1 additionally
comprising at least one pharmaceutically acceptable
carrier. In another aspect, the invention provides a
method of treating disorders associated with TACE,
TNF-a, MMPs, ADAMs or any combination thereof or any
combination thereof, said method comprising
administering to a patient in need of such treatment a
pharmaceutical composition which comprises
therapeutically effective amounts of at least one
compound of formula 1. In another aspect, the
invention provides a use of a compound of 



foTmula~Tfor the tranufactre of a~medicament to treat
disorders associated with TACE, TNF- , MMPs, ADAMs or
any combination thereof. The compounds of Formula I
can have anti-inflammatory activity and/or
immunomodulatory activity and can be useful in the
treatment of diseases including but not limited to
septic shock, haemodynamic shock, sepsis syndrome,
post ischaemic reperfusion injury, malaria,
mycobacterial infection, meningitis, psoriasis,
congestive heart failure, fibrotic diseases, cachexia,
graft rejection, cancers such as cutaneous T-cell
lymphoma, diseasesinvolving angiogenesis, autoimmune
diseases, skin inflammatory diseases, inflammatory
bowel diseases such as Crohn's disease and colitis, OA
and RA, ankylosing spondylitis, psoriatic arthritis,
adult Still's disease, ureitis, Wegener's
granulomatosis, Behcehe disease, Sjogren's syndrome,
sarcoidosis, polymyositis, dermatomyositis, multiple
sclerosis, sciatica, complex regional pain syndrome,
radiation damage, hyperoxic alveolar injury,
periodontal disease, HIV, non-insulin dependent
diabetes mellitus, systemic lupus erythematosus,
glaucoma, sarcoidosis, idiopathic pulmonary fibrosis,
bronchopulmonary dysplasia, retinal disease,
scleroderma, osteoporosis, renal ischemia, myocardial
infarction, cerebral stroke, cerebral ischemia,
nephritis, hepatitis, glomerulonephritis, cryptogenic
fibrosing aveolitis, psoriasis, transplant rejection,
atopic dermatitis, vasculitis, allergy, seasonal
allergic rhinitis, reversible airway obstruction,
adult respiratory distress syndrome, asthma, chronic
obstructive pulmonary disease (COPD) and/or
bronchitis. It is contemplated that a compound of this
invention may be useful in treating one or more of the
diseases listed. In another aspect, the invention
provides a method of preparing a pharmaceutical
composition for treating the disorders associated with
TACE, TNF- , MMPs, ADAMs or any combination thereof,
said method comprising bringing into intimate contact
at least one compound of formula 1 and at least one
pharmaceutically acceptable carrier. In another
aspect, the invention provides a compound of formula
(I) exhibiting TACE, TNF-s, MMPs, ADAMs or any
combination thereof inhibitory activity, including
enantiomers, stereoisomers and tautomers of said
compound, and pharmaceutically acceptable salts or
solvates of said compound, said compound being
selected from the compounds of structures listed
below:METHOD AND APPARATUS TO HELP PROMOTE CONTACT OF
GAS WITH VAPORIZED MATERIAL CROSS-REFERENCE TO RELATED
APPLICATION 



This patent application is a continuation-in-part of
U.S. Application No. 10/201,518, filed on July 23,
2002 and entitled VAPORIZER DELIVERY AMPOULE. U.S.
Application No. 10/201,518 is incorporated herein by
reference. TECHNICAL FIELD One or more embodiments
described in this patent application relate to the
field of vaporizers. BACKGROUND A vaporizer may be
used, for example, to deliver material in a carrier
gas to a process chamber of semiconductor processing
equipment such as, for example, chemical vapor
deposition (CVD) equipment to form a film over a
workpiece or an ion implanter to accelerate ions
toward a workpiece for injection into the workpiece.
One vaporizer called a bubbler delivers vapor from
material in a liquid state to a process chamber by
heating the liquid material in a container and
introducing a carrier gas at a controlled rate into
the liquid material near the bottom of the container.
The carrier gas then becomes saturated with vapor from
the liquid material as the carrier gas bubbles to the
top of the container. The saturated carrier gas is
then transported to the process chamber. -lVapor from
material in a solid state may be delivered to a
process chamber by heating the material to its
sublimation temperature and directing the flow of a
carrier gas past the heated material. SUMMARY At least
one disclosed apparatus comprises a container and
structure to help support material in the container
with an increased exposed surface area to help promote
contact of a gas with vaporized material. The
structure for at least one disclosed apparatus may
help support material for vaporization in the same
form as when the material is placed at the structure.
At least one disclosed apparatus comprises a container
and structure to help support material in the
container with an increased exposed surface area to
help promote contact of a gas with vaporized material
for delivery to atomic layer deposition (ALD) process
equipment. At least one disclosed apparatus comprises
a container and structure to help support liquid
material in the container with an increased exposed
surface area to help promote contact of a gas with
vaporized liquid material. At least one disclosed
apparatus comprises a container and one or more
holders that define a support surface to help support
material in the container with an increased exposed
surface area to help promote contact of a gas with
vaporized material. A holder for at least one
disclosed apparatus may have one or more sidewalls
along at least a portion of a perimeter of an opening
through the support surface of the holder to help
define a passageway through which gas may flow through
the holder. 



At least one disclosed apparatus comprises a container
and one or more holders that define a support surface
to help support material in the container with an
increased exposed surface area to help promote contact
of a gas with vaporized material. A holder for at
least onedisclosed apparatus may have one or more
walls and one or more passageways within one or more
walls to allow gas to flow through the holder. At
least one disclosed apparatus comprises a container
and one or more holders that define a support surface
to help support material in the container with an
increased exposed surface area to help promote contact
of a gas with vaporized material. A holder for at
least one disclosed apparatus may define a support
surface at least a portion of which is over at least
partially permeable material through which gas may
flow. At least one disclosed method comprises heating
a container to help vaporize material in the
container, introducing gas into the container, and
delivering gas resulting from contact of introduced
gas with vaporized material to process equipment. The
container for at least one disclosed method may have
structure to help support material in the container
with an increased exposed surface area to help promote
contact of a gas with vaporized material. The
structure for at least one disclosed method may help
support material for vaporization in the same form as
when the material is placed at the structure. At least
one disclosed method comprises heating a container to
help vaporize material in the container, introducing
gas into the container, delivering gas resulting from
contact of introduced gas with vaporized material to
atomic layer deposition process equipment, and
performing an atomic layer deposition process using
the delivered gas. The container for at least one
disclosed method may have structure to help support
material in the container with an increased exposed
surface area to help promote contact of a gas with
vaporized material.BRIEF DESCRIPTION OF THE DRAWINGS
One or more embodiments are illustrated by way of
example and not limitation in the figures of the
accompanying drawings, in which like references
indicate similar elements and in which: Figure 1
illustrates, for one or more embodiments, a system
using a vaporizer that helps promote contact of a gas
with vaporized material; Figure 2 illustrates, for one
or more embodiments, a flow diagram for gas delivery
in the system of Figure 1; Figure 3 illustrates, for
one example embodiment, a perspective, broken view of
a vaporizer container having holders to help promote
contact of a gas with vapor from material supported by
the holders; Figure 4 illustrates, for one example
embodiment, a perspective view of a holder; Figure 5
illustrates, for one example embodiment, a
cross-sectional view of a holder positioned over
another holder; Figure 6 illustrates, for another
example embodiment, a perspective, exploded view of a 



holder positioned over another holder; Figure 7
illustrates, for another example embodiment, a
perspective, exploded view of a holder positioned over
another holder; Figure 8 illustrates, for another
example embodiment, a perspective view of a holder;
and Figure 9 illustrates, for one or more embodiments,
a system using the vaporizer container of Figure
3.DETAILED DESCRIPTION Figure 1 illustrates, for one
or more embodiments, a system 100 that delivers a
desired gas from a vaporizer 110 to process equipment
120 coupled to vaporizer 110. Vaporizer 110 vaporizes
material, receives a gas from a gas source 130 coupled
to vaporizer 110, and helps deliver to process
equipment 120 gas resulting from contact of the
received gas with vaporized material. Vaporizer 110
supports material to be vaporized to help increase
exposed surface area of material to be vaporized to
help promote contact of the received gas with
vaporized material. By helping to promote contact of
the received gas with vaporized material, vaporizer
110 for one or more embodiments may be used to help
deliver the resulting gas to process equipment 120 at
relatively higher flow rates. Vaporizer 110 for one or
more embodiments may be used to deliver a desired gas
to process equipment 120 in accordance with a flow
diagram 200 of Figure 2. For block 202 of Figure 2,
material to be vaporized is supported in a container
of vaporizer 110 to help increase exposed surface area
of material to be vaporized. Vaporizer 110 may be used
to vaporize any suitable material in any suitable one
or more states and/or in any suitable one or more
forms. The material to be vaporized for one or more
embodiments may depend at least in part, for example,
on the process or operation to be performed by process
equipment 120. Vaporizer 110 for one or more
embodiments may be used to vaporize any suitable
material in a solid state. Vaporizer 110 for one or
more embodiments may be used to vaporize, for example,
any suitable solid material characterized by a
sublimation temperature in the range of, for example,
approximately 20 degrees Celsius to approximately 300
degrees Celsius and a vapor pressure in the range of,
for example, approximately 10 2 Torr to approximately
103 Torr.Vaporizer 110 may be used to vaporize, for
example, any suitable material comprising boron (B),
phosphorous (P), copper (Cu), gallium (Ga), arsenic
(As), ruthenium (Ru), indium (In), antimony (Sb),
lanthanum (La), tantalum (Ta), indium (Ir), decaborane
(B1OH1 ), hafnium tetrachloride (HfCl4), zirconium
tetrachloride (ZrCl4), indium trichloride (InCl3), a
metal organic b-diketonate complex, cyclopentadienyl
cycloheptatrienyl titanium (CpTiChT), aluminum
trichloride (AlCl3), titanium iodide (TixIy),
cyclooctatetraene cyclopentadienyl titanium
((COt)(Cp)Ti), bis(cyclopentadienyl)titanium diazide,
tungsten carbonyl (Wx(C0) y),
bis(cyclopentadienyl)ruthenium (II) (Ru(Cp)2), and/or
ruthenium trichloride (RuCl3) . Vaporizer 110 may be
used to vaporize any suitable solid material in any
suitable form such as, for 



example, a powder, agglomerated particles, one or more
crystalline bodies, and/or a film. A crystalline body
may have any suitable size and shape, such as a
tablet, brick, or puck shape for example. Vaporizer
110 for one or more embodiments may be used to
vaporize any suitable material in a liquid state.
Vaporizer 110 may be used to vaporize, for example,
any suitable material comprising
tertiaryamylimidotris(dimethylamido)tantalum
(Taimata), tetrakis- (diethylamido)titanium (TDEAT),
tetrakis-(dimethylamido)titanium (TDMAT), pentakis
dimethyl-amidotantalum (PDMAT), tantalum pentaethoxide
(TAETO), and bis(ethylcyclopentadienyl)ruthenium (II)
(Ru(EtCp) ) . Vaporizer 110 for one or more
embodiments may be used to heat any suitable material
in a solid state to a liquid state prior to vaporizing
the material. Vaporizer 110 for or more embodiments
may be used to vaporize any suitable material having
two or more distinct substances in any suitable state
and/or form.Vaporizer 110 may comprise any suitable
structure to help support material to be vaporized in
any suitable container in any suitable manner to help
increase exposed surface area of the material. The
structure may be defined, positioned, and/or coupled
in any suitable container in any suitable manner. The
structure for one or more embodiments may help support
material in the container to help increase exposed
surface area of the material relative to a maximum
exposed surface area the material could have at rest
in the container absent the structure. The structure
for one or more embodiments may help support any
suitable material for vaporization in the same form as
when the material is placed at the structure. In this
manner, material to be vaporized for one or more
embodiments may be manually or automatically placed at
the structure and vaporized without further
preparation or conditioning of such material. As one
example, any suitable liquid material may be placed at
the structure and vaporized while still in liquid
form. As another example, any suitable solid material
in any suitable form, such as a powder, agglomerated
particles, and/or one or more crystalline bodies for
example, may be placed at the structure and vaporized
while still in that same form. The structure for one
or more embodiments may define in any suitable manner
one or more material support surfaces to help support
material in the container with an increased exposed
surface area. The structure for one or more
embodiments may define in any suitable manner one or
more material support surfaces in an interior region
of the container in addition to a bottom surface of
the interior region of the container. The structure
for one or more embodiments may define in an interior
region of the container one or more material support
surfaces having a total surface area greater than a
surface area of a bottom surface of the interior
region of the container. The structure for one or more
embodiments may define a plurality ofmaterial support
surfaces at different levels in the container. The
structure for one or more embodiments may define one
or more material support surfaces that span different
levels in the 



container. The structure for one or more embodiments
may define one or more material support surfaces of
any suitable shape or contour. The structure for one
or more embodiments may define one or more generally
planar material support surfaces. The structure for
one or more embodiments may comprise an integral body
to define one or more material support surfaces. The
structure for one or more embodiments may comprise a
plurality of bodies to define one or more material
support surfaces. For one or more embodiments where
material to be vaporized is in a liquid state or in a
solid state in the form of, for example, a powder,
agglomerated particles, and/or one or more crystalline
bodies, the structure may help support and optionally
help contain such material over one or more material
support surfaces in any suitable manner. For one or
more embodiments where material to be vaporized is in
a solid state in the form of a film, the material may
be formed in any suitable manner over one or more
material support surfaces. For one or more embodiments
where material to be vaporized has two or more
distinct substances, the structure for one or more
embodiments may optionally help support different
substances of the material over different material
support surfaces. The structure for one or more
embodiments may help support any suitable material
over one or more material support surfaces for
vaporization in the same form as when the material is
placed over such material support surface(s). In this
manner, material to be vaporized for one or more
embodiments may be manually or automatically placed
over one or more material support surfaces and
vaporized without further preparation or conditioning
of such material. As one example, any suitable liquid
material may be placed over one or more material
support surfacesand vaporized while still in liquid
form. As another example, any suitable solid material
in any suitable form, such as a powder, agglomerated
particles, and/or one or more crystalline bodies for
example, may be placed over one or more material
support surfaces and vaporized while still in that
same form. The structure for one or more embodiments
may define in any suitable manner at least a portion
of a material support surface over any suitable at
least partially permeable material to help support
material to be vaporized while allowing a suitable gas
to flow through the material support surface. By also
exposing surface area of material to be vaporized
through one or more material support surfaces,
vaporizer 110 may help increase exposed surface area
of the material to be vaporized. The structure for one
or more embodiments may define in any suitable manner
one or more passages that turn, curve, and/or wind in
any suitable manner in the container. Such structure
may then help support material to be vaporized in one
or more passages to help increase exposed surface area
of the material. The structure may define one or more
passages of any suitable size and shape. The structure
for one or more embodiments may comprise a tube to
define a passage. The structure for one or more
embodiments may comprise a series of coupled 



tubes to define a passage. The structure for one or
more embodiments may comprise an integral body
defining one or more passages. The structure for one
or more embodiments may comprise a plurality of bodies
coupled to define one or more passages. For one or
more embodiments where material to be vaporized is in
a liquid state or in a solid state in the form of, for
example, a powder, agglomerated particles, and/or one
or more crystalline bodies, the material may be poured
to fill a portion of one or more passages. For one or
more embodiments where material to be vaporized is in
a solid state in the form of a film, thematerial may
be formed in any suitable manner to any suitable
thickness along at least a portion of an inner wall or
walls of one or more passages. For one or more
embodiments where material to be vaporized has two or
more distinct substances, the structure for one or
more embodiments may optionally help support different
substances of the material in different passages. The
structure for one or more embodiments may define in
any suitable manner a mesh of any suitable material to
help support material to be vaporized to help increase
exposed surface area of the material. As one example,
such structure may comprise steel wool of any suitable
density. For one or more embodiments where material to
be vaporized is in a solid state in the form of, for
example, a powder, agglomerated particles, and/or one
or more crystalline bodies, the material may be poured
into the mesh structure. The structure for one or more
embodiments may have one or more porous bodies to help
support material to be vaporized to help increase
exposed surface area of the material. Such a porous
body or bodies may be of any suitable size and shape
and may be formed using any suitable material, such as
a porous stainless steel of any suitable density for
example. Such a porous body or bodies for one or more
embodiments may be charged with material to be
vaporized in any suitable manner and/or may help
support material to be vaporized over one or more
surfaces of the porous body or bodies. A porous body
for one embodiment may have pores of a larger size
toward, at, or near a first end of the porous body and
pores of a smaller size toward, at, or near an
opposite second end of the porous body to help prevent
material in the porous body from exiting the porous
body prior to being vaporized as gas flows into the
first end of the porous body and through the porous
body to exit from the second end of the porous body.
For one or more embodiments having a plurality of
porous bodies, such porous bodies may be defined,
positioned, and/or coupled in a container in any
suitable manner. A plurality of porousbodies for one
or more embodiments may be defined, positioned, and/or
coupled in a stack in a container. A porous body in
such a stack may or may not be spaced from any
subjacent or any superjacent porous body in the stack.
The structure for one or more embodiments may be
defined in any suitable manner to help support one or
more bags of material to be vaporized with at least a
portion of a bag formed from any suitable at least
partially permeable material, such as a suitable
membrane material for example, to help support
material to be vaporized in the bag while allowing a
suitable gas to flow into the bag and/or vapor from
material in the bag to flow out of the bag. The
structure for one 



or more embodiments may support one or more such bags
to expose surface area of the bag(s) in any suitable
manner to help increase exposed surface area of
material to be vaporized. As one example, the
structure may help support a bag to expose opposite
sides of the bag to expose surface area of material to
be vaporized at both opposite sides of the bag. For
one or more . embodiments, one or more bags of
material to be vaporized may be placed in and/or on
the structure in any suitable manner. For one or more
embodiments where material to be vaporized has two or
more distinct substances, the structure for one or
more embodiments may optionally help support different
substances of the material in different bags. For
block 204 of Figure 2, material in the container is
heated to vaporize the material. The material may be
heated in any suitable manner to any suitable
temperature using any suitable heating equipment to
help transform the material into a gas or vapor state.
The container for one or more embodiments may define
and/or have any suitable structure to help increase
heated surface area in the container to help increase
the rate of vaporization of material in the container.
The container for one or more embodiments may define
and/or have any suitable structure to help increase
heated surface area in the container relative to a
maximum heatedsurface area the container could have
absent such structure. For one or more embodiments,
the structure to help support material to be vaporized
to help increase exposed surface area of the material
may be defined to help conduct heat and therefore help
increase heated surface area in the container. For
block 206, a gas is introduced into the container of
vaporizer 110 to contact vaporized material. Vaporizer
110 may be coupled to any suitable gas source 130 in
any suitable manner to receive any suitable gas in the
container in any suitable manner. Because vaporizer
110 supports material in the container with an
increased exposed surface area, vaporizer 110 helps
provide a larger interface area at which vaporized
material may interact with gas in the container and
therefore helps promote contact of introduced gas with
vaporized material. Vaporizer 110 for one or more
embodiments may receive any suitable carrier gas to
help deliver any suitable vaporized material to
process equipment 120. By helping to promote contact
of carrier gas with vaporized material, vaporizer 110
may then help promote saturation of carrier gas with
vaporized material. Vaporizer 110 for one or more
embodiments may receive any suitable gas that is
reactive with any suitable vaporized material to
deliver any suitable resulting gas to process
equipment 120. By helping to promote contact of
introduced gas with vaporized material, vaporizer 110
may then help promote chemical reaction of introduced
gas with vaporized material. The gas to be received by
vaporizer 110 may depend at least in part, for
example, on the material to be vaporized and/or on the
process or operation to be performed by process
equipment 120. For one or more embodiments where
vaporizer 110 is to receive a carrier gas, vaporizer
110 may receive a carrier gas comprising, for example,
hydrogen (H), helium (He), 



nitrogen (N), oxygen (O), argon (Ar), carbon monoxide
(CO), and/or carbon dioxide (CO2) . Forone or more
embodiments where vaporizer 110 is to receive a gas
reactive with vaporized material, vaporizer 110 may
receive a gas comprising, for example, carbon monoxide
(CO), nitrosyl, and/or nitric oxide (NO). Vaporizer
110 for one or more embodiments may receive a mixture
of a gas reactive with vaporized material and any
suitable inert gas, such as nitrogen (N) or helium
(He) for example. For block 208 of Figure 2, vaporizer
110 may optionally direct gas flow over and/or through
material being vaporized to help increase contact time
of introduced gas with material being vaporized.
Vaporizer 110 for one or more embodiments may then
help promote contact of introduced gas with vaporized
material despite any variations in the vaporization
rate of the material and/or any variations in the
concentration of the vaporized material in the
container. Vaporizer 110 may comprise any suitable
structure to help direct gas flow over and/or through
material being vaporized in any suitable manner. For
one or more embodiments where material to be vaporized
is supported over one or more material support
surfaces, vaporizer 110 may comprise structure to
define one or more passageways through one or more
material support surfaces to help direct gas flow over
material being vaporized. Such passageway(s) may be
defined, for example, to help direct gas flow directly
over material being vaporized and/or toward any
suitable structure to help direct gas flow to
circulate or whirl over material being vaporized.
Vaporizer 110 for one or more embodiments may comprise
any suitable baffle or diffuser structure to help
direct gas flow directly over material being vaporized
and/or to help direct gas flow to circulate or whirl
over material being vaporized. For one or more
embodiments, the structure to help support material to
be vaporized may also serve to help direct gas flow
over and/or through material being vaporized. For one
or moreembodiments where vaporizer 110 comprises
structure to help support material to be vaporized
over at least partially permeable material, gas flow
may be directed through the at least partially
permeable material to flow through material being
vaporized. For one or more embodiments where vaporizer
110 comprises structure to help support material to be
vaporized in one or more passages that turn, curve,
and/or wind in the container, gas flow may be directed
through the defined passage(s) to flow over material
being vaporized. For one or more embodiments where
vaporizer 110 comprises structure to define a mesh to
help support material to be vaporized, gas flow may be
directed through the mesh to flow over material being
vaporized. For one or more embodiments where vaporizer
110 comprises structure having one or more porous
bodies to help support material to be vaporized, gas
flow may be directed through one or more porous bodies
to flow over material being vaporized in one or more
porous bodies and/or to flow through material being
vaporized over one or more surfaces of one or more
porous bodies. For block 210 of Figure 2, gas
resulting from contact of introduced gas with
vaporized material is delivered to process equipment
120. Vaporizer 110 may be coupled to any suitable 



process equipment 120 in any suitable manner to
deliver the resulting gas to process equipment 120.
Because vaporizer 110 helps promote contact of
introduced gas with vaporized material, gas for one or
more embodiments may be introduced into the container
of vaporizer 110 at a relatively higher flow rate to
help deliver the resulting gas at a relatively higher
flow rate to process equipment 120. Vaporizer 110 for
one or more embodiments may be used to deliver any
suitable gas for use in any suitable semiconductor
process to be performed by any suitable process
equipment 120 in response to receiving the delivered
gas. Vaporizer 110 for one or more embodiments may be
used to deliver any suitable gas for use in any
suitable chemical vapor deposition (CVD)process such
as, for example, an atomic layer deposition (ALD)
process, a plasma enhanced atomic layer deposition
(PEALD) process, a metal organic chemical vapor
deposition (MOCVD) process, or a plasma enhanced
chemical vapor deposition (PECVD) process. For one or
more embodiments where vaporizer 110 is to deliver gas
to process equipment 120 to perform an atomic layer
deposition (ALD) process that uses multiple bursts of
delivered gas spaced in time to deposit a film over a
substrate one monolayer at a time, vaporizer 110 for
one or more embodiments may continue to produce gas to
be delivered to process equipment 120 while process
equipment 120 is not drawing any gas from vaporizer
110 between such bursts. Because vaporizer 110
supports material to be vaporized to help increase
exposed surface area of material to be vaporized to
help promote contact of received gas with vaporized
material, vaporizer 110 for one or more embodiments
may produce gas and deliver gas to process equipment
120 with reduced or minimized concern for providing a
sufficient flow rate of delivered gas when drawn by
process equipment 120. Vaporizer 110 for one or more
embodiments may be used to deliver any suitable gas
for use in any suitable ion implantation process.
Operations for blocks 202, 204, 206, 208, and/or 210
may be performed in any suitable order and may or may
not be performed so as to overlap in time the
performance of any suitable operation with any other
suitable operation. As one example, material in the
container may be heated for block 204 as gas is
introduced into the container for block 206. Although
described in connection with process equipment 120,
vaporizer 110 may be used to deliver any suitable gas
to any suitable equipment for any suitable purpose. As
used in this detailed description, directional terms
such as, for example, top, bottom, up, and down are
used for convenience to describe vaporizer 110
relative to one frame ofreference regardless of how
vaporizer 110 or any component of vaporizer 110 may be
oriented in space. EXAMPLE STRUCTURE TO SUPPORT
MATERIAL WITH INCREASED SURFACE AREA Vaporizer 110 for
one or more embodiments may comprise a container
having one or more holders defining one or more
support surfaces to help support material to help
increase exposed surface area of material. Figure 3
illustrates, for one example embodiment, a container 



300 having a plurality of holders 310, 320, 330, 340,
350, and 360 defining respective support surfaces 311,
321, 331, 341, 351, and 361. The container may define
in any suitable manner any suitable one or more
interior regions in which one or more holders may be
defined, positioned, and/or coupled in any suitable
manner. The container may define one or more interior
regions of any suitable size and shape. The container
for one embodiment may have one or more sidewalls, a
bottom wall, and/or a top wall to help define an
interior region of any suitable size and shape. The
container for one or more embodiments may define in
any suitable manner any suitable one or more openings
through which material to be vaporized may be placed
over, on, and/or in one or more holders in an interior
region and/or through which one or more holders may be
inserted into an interior region. The container may
define one or more openings of any suitable size and
shape and in any suitable location relative to one or
more interior regions. The container for one
embodiment may have a bottom wall and one or more
sidewalls to help define an interior region of any
suitable size and shape with an opening of any
suitable size and shape at or near the top of the
container generally opposite the bottom wall. As
illustrated in the example embodiment of Figure 3,
container 300 may have a bottom wall having a
surface301 and a sidewall 302 to help define a
generally cylindrical interior region in container 300
with a generally circular opening at or near the top
of container 300. The inner diameter of the generally
cylindrical interior region for one or more
embodiments may be in the range of, for example,
approximately 3 inches to approximately 6 inches and
for one embodiment may be, for example, approximately
3.75 inches. The container for one embodiment may have
a bottom wall and four sidewalls to help define a
generally parallelepiped-shaped interior region in the
container with a generally rectangular opening at or
near the top of the container generally opposite the
bottom wall. The container for one embodiment may have
a top wall, one or more sidewalls, and a bottom wall
to help define an interior region of any suitable size
and shape with an opening of any suitable size and
shape on a side of the container. The container for
one embodiment may have a top wall, three sidewalls,
and a bottom wall to help define a generally
parallelepipedshaped interior region in the container
with a generally rectangular opening at a fourth side
of the container. The container for one or more
embodiments may define one or more interior regions of
any suitable size and shape to help heat material in
such interior region(s). For one or more embodiments
where material in the container may be heated through
one or more sidewalls of the container, the container
for one or more embodiments may define an elongated
interior region to help support material in the
container in proximity to a sidewall. The container
may be formed in any suitable manner using any
suitable material. The container for one embodiment
may be formed using any suitable material that helps
conduct heat 



to help heat and therefore help vaporize material in
the container. Examples of suitable materials for the
container may include, without limitation, stainless
steel, aluminum, aluminum alloys,copper, copper
alloys, silver, silver alloys, lead, nickel clad,
graphite, ceramic material, hastelloy, inconel, monel,
and/or one or more polymers. The container for one or
more embodiments may be formed using a composite of
materials, layered materials, and/or lined materials.
Although container 300 is illustrated in the example
embodiment of Figure 3 as having an integral body, the
container for another embodiment may be formed from
separate pieces. The container for one or more
embodiments may be of a suitable conventional ampoule
used for vaporizing material for delivery to
processing equipment. Any suitable number of one or
more holders may be defined, positioned, and/or
coupled in any suitable container in any suitable
manner to help increase exposed surface area of
material. Any suitable number of one or more holders
may be used for one or more embodiments to help
support material in an interior region of a container
with an increased exposed surface area relative to a
maximum exposed surface area the same total amount of
material could have at rest on a bottom surface of the
interior region of the container absent any holders in
the interior region. For one embodiment, material to
be vaporized may optionally be supported on a bottom
surface of an interior region of a container in
addition to being supported by one or more holders in
the interior region. Any suitable number of two or
more holders may be used for one or more embodiments
to help support material in an interior region of a
container such that the total surface area of the
surfaces defined by such holders to help support
material is greater than the surface area of a bottom
surface of the interior region. One or more holders
for one embodiment may be defined, positioned, and/or
coupled to help support material to be vaporized at
different levels in a container. One or more holders
for one embodiment may be defined, positioned, and/or
coupled to define one or more support surfaces over a
bottom surface in an interior region of a container. A
plurality of holders for oneembodiment may be defined,
positioned, and/or coupled to define a plurality of
support surfaces at different levels in a container.
As illustrated in the example embodiment of Figure 3,
holder 310 may be positioned over bottom surface 301
to define support surface 311 over bottom surface 301,
holder 320 may be positioned over holder 310 to define
support surface 321 over support surface 311; holder
330 may be positioned over holder 320 to define
support surface 331 over support surface 321; holder
340 may be positioned over holder 330 to define
support surface 341 over support surface 331; holder
350 may be positioned over holder 340 to define
support surface 351 over support surface 341; and
holder 360 may be positioned over holder 350 to define
support surface 361 over support surface 351. Although
illustrated in the example embodiment of Figure 3 as
using six holders 310, 320, 330, 340, 350, and 360,
any suitable number of one or more holders, such as
three, four, or five for example, may be used for one
or more other embodiments. Any suitable amount of any
suitable material in any suitable one or more states
and/or 



form may be placed or formed over, on, and/or in one
or more holders in any suitable manner. The material
may comprise, for example, a solid and/or a liquid.
Where the material to be vaporized comprises a solid,
such material may be in any suitable form such as, for
example, a powder, agglomerated particles, one or more
crystalline bodies, and/or a film. Material to be
vaporized for one embodiment may be manually placed or
formed over, on, and/or in one or more holders in any
suitable manner. Material to be vaporized for one
embodiment may be automatically placed or formed over,
on, and/or in one or more holders in any suitable
manner using any suitable equipment. Material to be
vaporized for one embodiment may be placed over, on,
and/or in one or more holders while contained in one
or more bags with at least a portion of a bag formed
fromany suitable at least partially permeable
material, such as a suitable membrane material for
example, to help support material to be vaporized in
the bag while allowing a suitable gas to flow into the
bag and/or vapor from material in the bag to flow out
of the bag. Material to be vaporized for one
embodiment may be placed over, on, and/or in one or
more holders while contained in one or more bags with
at least a portion of a bag formed from any suitable
material that will at least partially disintegrate
when heated. One or more holders for one embodiment
may be at least partially coated with material to be
vaporized in any suitable manner to form a film over
one or more support surfaces. As one example, a
suitable material, such as a metal complex for
example, may be melted, applied over one or more
support surfaces, and then cooled. As another example,
a suitable material, such as a metal complex for
example, may be dissolved in a solvent and applied
over one or more support surfaces followed by removal
of the solvent. Material to be vaporized for one
embodiment may also optionally be placed or formed
over a bottom surface of an interior region of a
container. One or more holders for one or more
embodiments may be separable from one or more other
holders and removable from a container to help
facilitate cleaning and/or refilling such holder(s).
One or more such holders may be placed in a container
in any suitable manner. One or more holders for one
embodiment may be manually placed in a container. One
or more holders for one embodiment may be
automatically placed in a container in any suitable
manner using any suitable equipment. The placement or
formation of material over a support surface of a
removable holder may be performed prior to, while, or
after the holder is placed in the container.A
plurality of removable holders for one embodiment may
optionally be placed in a stack in an interior region
of a container. A plurality of separable and removable
holders for one embodiment may be placed in a
container one at a time. After a first holder has been
placed in a container, a second holder for one
embodiment may be placed in the container to rest on
the first holder and any subsequent holder may then be
placed in the container to rest on the top holder in
the container. One or more holders for one embodiment
may be placed in a container to rest 



directly on another holder. One or more holders for
one embodiment may be placed in a container to rest
indirectly on another holder where, for example, a
gasket or any other suitable structure is placed over
the other holder. One or more holders for one
embodiment may be placed in a container defining
and/or having structure to help support one or more
holders in the container. Such structure may be
integral with and/or separate from the container. As
one example, one or more inner walls of a container
may be shaped with one or more ledges to help support
one or more holders. A plurality of removable holders
for one embodiment may be placed in a container
together in any suitable manner. A plurality of
holders for one embodiment may be coupled to one
another in any suitable manner prior to placement of
the holders in a container. Material to be vaporized
for one embodiment may be placed over one or more
support surfaces of one or more removable holders
while in a dry box or glove box, for example, and the
holder(s) may be placed in a container while in the
dry box or glove box to help reduce, minimize, or
avoid reaction of the material with, for example,
oxygen and/or moisture. A holder may define one or
more support surfaces with any suitable size, contour,
and shape. A holder for one or more embodiments may
optionally have one or more sidewalls and/or one or
more supports of any suitable size and shape relative
to a support surface to help supportone or more other
holders, for example, positioned over the holder and
to help define a region through which gas may flow
over material supported by the holder. A holder for
one embodiment may have one or more sidewalls along at
least a portion of the perimeter of a support surface.
Such sidewall(s) for one embodiment may be defined to
help contain any suitable amount of material supported
by the holder. Such sidewall(s) for one embodiment may
optionally be grooved along the top to help position a
gasket between the holder and a superjacent holder,
for example. As illustrated in the example embodiment
of Figure 4, holder 310 may define a generally planar
support surface 311 generally circular in shape and
may have a generally cylindrical sidewall 312 along
the perimeter of support surface 311. A holder may be
formed in any suitable manner using any suitable
material. A holder for one embodiment may be formed
using any suitable material that helps conduct heat to
help heat and therefore help vaporize material
supported by the holder. Examples of suitable
materials for a holder may include, without
limitation, stainless steel, aluminum, aluminum
alloys, copper, copper alloys, silver, silver alloys,
lead, nickel clad, graphite, ceramic material,
hastelloy, inconel, monel, and/or one or more
polymers. A holder for one or more embodiments may be
formed using a composite of materials, layered
materials, and/or lined materials. The material(s)
used to form a holder may or may not be the same as
the material(s) used to form any container in which
the holder may be positioned. The material(s) used to
form a holder may or may not be the same as the
material(s) used to form any other holder to be
positioned in a same container. 



Although holder 310 is illustrated in the example
embodiment of Figures 3 and 4 as having an integral
body defining support surface 311 and sidewall 312,
one or more holders for anotherembodiment may be
formed from separate pieces to define one or more
support surfaces and/or one or more sidewalls and/or
one or more supports. For one embodiment, two or more
holders in a container may be similarly formed to help
support material to be vaporized in the container. The
container and one or more holders for one or more
embodiments may be designed to help promote heat
transfer from the container to one or more holders in
any suitable manner. The container and one or more
holders for one or more embodiments may be designed to
help promote heat transfer from one or more sidewalls
of the container to one or more holders through one or
more sidewalls of such holder(s). As illustrated in
the example embodiment of Figures 3 and 4, container
300 may have sidewall 302 to help define a generally
cylindrical interior region, and holder 310, for
example, may have a generally cylindrical sidewall 312
the outer surface of which may be used to help provide
thermal contact with the inner surface of sidewall 302
when holder 310 is positioned in container 300. The
container and one or more holders for one embodiment
may optionally be manufactured to allow a clearance
between the inner surface of one or more sidewalls of
the container and the outer surface of one or more
sidewalls of a holder to be in a predetermined range,
such as in the range of approximately 1/lOOOth of an
inch to approximately 3/1000th of an inch for example.
The placement of one or more holders in the container
and/or the removal of one or more holders from the
container for one embodiment may be eased by cooling
the holder(s) relative to the container and/or heating
the container relative to the holder(s). One or more
holders for one embodiment may be formed using
material having a larger coefficient of thermal
expansion relative to material used to form the
container to help allow increased clearance between
the inner surface of one or more sidewalls of the
container and the outersurface of one or more
sidewalls of a holder at relatively lower
temperatures, such as room temperature for example,
while helping to promote thermal contact between the
inner surface of one or more sidewalls of the
container and the outer surface of one or more
sidewalls of a holder at relatively higher
temperatures. GAS INTRODUCTION Gas may be introduced
at any suitable flow rate into one or more interior
regions of a container at any suitable location. Gas
for one or more embodiments may be introduced into an
interior region of a container at or near one end in
the interior region to flow toward another end in the
interior region. Gas for one or more embodiments may
be introduced into an interior region of a container
at or near a bottom surface of the interior region
and/or a lowermost holder supporting material to be
vaporized in the interior region. Gas for one
embodiment may be introduced between the lowermost
holder supporting material to be vaporized and the
bottom surface of the 



interior region. Gas for one embodiment may be
introduced between the lowermost holder supporting
material to be vaporized and a next lowermost holder
supporting material to be vaporized in the interior
region. Gas may be introduced into an interior region
of a container in any suitable manner. Gas for one
embodiment may be introduced into an interior region
of a container through a passage defined to extend
from any suitable location at or near the top of the
interior region to any suitable location at or near a
bottom surface of the interior region and/or a
lowermost holder supporting material to be vaporized
in the interior region. The passage may be defined in
any suitable manner using any suitable structure.The
passage to introduce gas for one embodiment may be at
least partially defined by a tube extending from any
suitable location at or near the top of the interior
region and through any suitable portion of the
interior region to any suitable location at or near
the bottom surface of the interior region and/or the
lowermost holder supporting material to be vaporized
in the interior region. The tube for one embodiment
may extend through an opening in at least one holder
in the interior region. The tube may be formed from
any suitable material and may define a passage of any
suitable size and shape. The tube for one embodiment
may extend to any suitable location between the
lowermost holder supporting material to be vaporized
in the interior region and the bottom surface of the
interior region. The lowermost holder in the interior
region for one embodiment may be supported above the
bottom surface of the interior region by any suitable
structure to define a region between that lowermost
holder and the bottom surface. For one embodiment, any
suitable support structure may be defined by the
container on, at, or near the bottom surface of the
interior region and/or may be placed in the interior
region prior to placing a first holder in the interior
region. The first holder may then be placed in the
interior region to rest either directly or indirectly
on the support structure. For one embodiment, one or
more sidewalls of the interior region may define one
or more ledges on, at, or near the bottom surface to
help support a lowermost holder above the bottom
surface. As illustrated in the example embodiment of
Figure 3, a generally annular support 304 may be
placed on bottom surface 301 in the interior region of
container 300 to support holder 310 above bottom
surface 301. A tube 305 may then extend through
openings in holders 360, 350, 340, 330, 320, and 310
in a generally central portion of the interior region
of container 300 to a location between holder 310 and
bottom surface 301.The tube for another embodiment may
extend to any suitable location between the lowermost
holder supporting material to be vaporized in the
interior region and a holder superjacent that
lowermost holder. A holder for one or more embodiments
may define at any suitable location an opening of any
suitable size and shape through which the tube may
extend. A holder for one embodiment may have one or
more sidewalls along at least a portion of the
perimeter of such an opening. 



Such sidewall(s) for one embodiment may be defined to
help contain any suitable amount of material supported
by a support surface of the holder. Such sidewall(s)
for one embodiment may be formed from any suitable
material to help conduct heat and therefore help
vaporize material supported by the holder. Such
sidewall(s) for one embodiment may be defined to help
support one or more other holders positioned over the
holder. Such sidewall(s) for one embodiment may
optionally be grooved along the top to help position a
gasket between the holder and the tube and/or between
the holder and a superjacent holder, for example. Such
sidewall(s) for one embodiment may be coupled to the
holder using any suitable technique such as, for
example, by screwing an at least partially threaded
sidewall into a threaded opening. Such sidewall(s) for
another embodiment may be integrally formed with the
holder, for example, to help promote heat transfer to
such sidewall(s). As illustrated in the example
embodiment of Figures 3, 4, and 5, holder 310 may
define through a generally central region of support
surface 3 11 a generally circular opening through
which tube 305 may extend and may have a generally
cylindrical sidewall 315 along the perimeter of that
opening with a groove at the top of sidewall 315 to
help position an O-ring 316 between holder 310 and
tube 305 and between holder 310 and holder 320.For one
embodiment, two or more holders in a container may be
similarly formed to define an opening through which a
tube may extend. The tube for one embodiment may be
inserted through an opening in one or more holders
after such holder(s) have been placed in the
container. The tube for another embodiment may be
inserted through an opening in one or more holders
before such holder(s) have been placed in the
container, and the tube and holder(s) may then be
placed in the container together. The passage to
introduce gas for another embodiment may be at least
partially defined to extend within a sidewall from any
suitable location at or near the top of an interior
region of a container to any suitable location at or
near a bottom surface of the interior region and/or a
lowermost holder supporting material to be vaporized
in the interior region. The passage may be defined
within the sidewall to be of any suitable size and
shape. Although described in connection with being
introduced through one passage at or near a bottom
surface of an interior region and/or a lowermost
holder supporting material to be vaporized in the
interior region, gas for another embodiment may be
introduced into an interior region of a container
through a plurality of passages defined to extend to
any suitable location at or near a bottom surface of
the interior region and/or a lowermost holder
supporting material to be vaporized in the interior
region. Such a plurality of passages may comprise one
or more passages at least partially defined by one or
more tubes, one or more passages defined within one or
more sidewalls of the interior region, and/or one or
more passages defined using any other suitable
structure. Gas for one embodiment may be introduced
into an interior region of a container through 



a bottom wall at a bottom surface of the interior
region and/or through a sidewall at a sidewall surface
of the interior region at any suitable location at or
near the bottom surface and/or alowermost holder
supporting material to be vaporized in the interior
region. Gas for one embodiment may be introduced
through a plurality of openings defined throughout a
bottom surface of an interior region and/or a sidewall
surface of the interior region to help better
distribute gas in the interior region. Gas for one or
more embodiments may be introduced into an interior
region of a container at or near a top end of the
interior region and/or a topmost holder supporting
material to be vaporized in the interior region to
flow toward a bottom end of the interior region. GAS
FLOW OVER AND/OR THROUGH MATERIAL BEING VAPORIZED
Introduced gas may be directed to flow in any suitable
manner over and/or through material supported by an
end surface of an interior region of a container
and/or by one or more holders in the interior region
to help increase contact time of introduced gas with
material being vaporized. Introduced gas may then more
likely contact vaporized material despite any
variations in the vaporization rate of the material
and/or any variations in the concentration of the
vaporized material in the interior region. For one
embodiment where material to be vaporized is supported
on a bottom surface of an interior region of a
container and where gas is introduced at or near the
bottom surface, introduced gas may be directed to flow
over and/or through material supported on the bottom
surface using any suitable structure. As one example,
the example embodiment of Figure 3 may be modified by
coupling a baffle or diffuser at the end of tube 305
to help direct gas flow over material supported on
bottom surface 301 . For one embodiment where gas is
introduced at or near a lowermost holder supporting
material to be vaporized, introduced gas may be
directed toflow over and/or through material supported
by the lowermost holder using any suitable structure.
For one or more embodiments, one or more holders in an
interior region of a container may have one or more
passageways defined in any suitable manner to help
direct the flow of any suitable gas from one end of
the interior region toward another end and to help
direct such gas flow over and/or through material
supported by such holder(s) as gas is directed toward
the other end of the interior region. A holder for one
or more embodiments may have at any suitable one or
more locations any suitable number of one or more
passageways through which gas may flow through the
holder. A holder for one embodiment may have at any
suitable one or more locations any suitable number of
one or more passageways through which gas may flow
from below the holder and over and/or through material
supported by the holder. A holder for one embodiment
may define through a support surface an opening of any
suitable size and shape and may have one or more
sidewalls of any suitable size and shape to extend up
from the support surface along at least a portion of
the perimeter of such an opening to 



help define a passageway for gas flow through the
holder. Such sidewall(s) for one embodiment may be
defined to help contain any suitable amount of
material supported by the holder. Such sidewall(s) for
one embodiment may help direct gas flow to circulate
or whirl over material supported by the holder. Such
sidewall(s) for one embodiment may be formed from any
suitable material to help conduct heat and therefore
help vaporize material supported by the holder. Such
sidewall(s) for one embodiment may be coupled to the
holder using any suitable technique. Such sidewall(s)
for another embodiment may be integrally formed with
the holder, for example, to help promote heat transfer
to such sidewall(s).As illustrated in the example
embodiment of Figures 4 and 5, holder 310 may define a
generally circular opening through support surface
311, and a tube 317 may be inserted in that opening to
define a generally cylindrical sidewall to extend up
from support surface 311 along the perimeter of that
opening to help define a generally cylindrical
passageway through holder 310. Tube 317 may have any
suitable size and shape and may define a passageway of
any suitable size and shape. Tube 317 maybe formed
from any suitable material, such as stainless steel
for example, and may be inserted in an opening in
support surface 311 using any suitable technique. Tube
317 for one embodiment maybe press fit into an opening
in support surface 311. Tube 317 for another
embodiment may have an outer threaded surface and may
be screwed into an opening in support surface 311. A
threaded tube 317 for one embodiment may allow for
adjustability to help optimize gas flow and/or contact
time of gas with material being vaporized. One or more
other passageways, such as that defined by tube 318
for example, may be similarly defined for holder 310.
A holder for one embodiment may have one or more
sidewalls to define one or more generally conical
passageways that taper as the sidewall(s) extend up
from a support surface of the holder to help reduce,
minimize, or avoid backflow of gas. The width and/or
thickness of such sidewall(s) for one embodiment may
also taper as the sidewall(s) extend up from a support
surface of the holder. A holder for one embodiment may
have one or more passageway sidewalls that define one
or more vents to allow gas to flow radially through
such sidewall(s) and through and/or over material
supported by the holder. For one or more embodiments,
two or more holders may have one or more passageways
for gas flow through such holders to allow one or more
such holders to be positioned to at leastpartially
overlie another such holder. Introduced gas for one
embodiment may then be directed to flow over and/or
through material supported by an increased number of
holders to help increase contact time of introduced
gas with material being vaporized. A superjacent
holder for one embodiment may be positioned or
oriented relative to a subjacent holder to help avoid
aligning one or more passageways of the superjacent
holder with one or more passageways of the subjacent
holder. A superjacent holder for one embodiment may
have one or more passageways at different locations to
help avoid aligning one or more 



passageways of the superjacent holder with one or more
passageways of the subjacent holder regardless of how
such holders are positioned or oriented relative to
one another. By avoiding alignment of passageways, the
bottom of the superjacent holder may help direct gas
flow exiting one or more passageways through the
subjacent holder to circulate or whirl over material
supported by the subjacent holder prior to entering
one or more passageways through the superjacent
holder. Directing gas flow to circulate or whirl over
material supported by a holder as the material is
vaporized helps increase contact time of the gas with
material being vaporized and therefore helps promote
contact of the gas with vaporized material.
Superjacent and subjacent holders for one embodiment
may optionally define and/or have any suitable
structure to help position or orient them relative to
one another to help avoid aligning one or more
passageways of the superjacent holder with one or more
passageways of the subjacent holder. As illustrated in
the example embodiment of Figure 4, a notch 314 may be
defined at the top of sidewall 312 to receive a
corresponding protuberance extending down from the
bottom of a superjacent holder to help orient the
superjacent holder relative to holder 310. For one or
more embodiments where one or more passageway
sidewalls extend up from a support surface of a
subjacent holder, such passageway sidewall(s) for one
embodiment may beof any suitable height to help define
an exit region of any suitable size between such
passageway sidewall(s) and the bottom of a superjacent
holder to allow gas flow to exit one or more
passageways through the subjacent holder and/or to
help circulate or whirl gas flow over material
supported by the subjacent holder. A superjacent
holder for one or more embodiments may have one or
more sidewalls of any suitable size and shape to
extend down from the bottom of the holder along at
least a portion of the perimeter of a passageway
opening. Such sidewall(s) for one embodiment may help
direct gas flow to circulate or whirl over material
supported by a subjacent holder prior to entering one
or more passageways through the superjacent holder.
Such sidewall(s) for one embodiment may be of any
suitable depth to help define an entrance region of
any suitable size between such sidewall(s) and, for
example, the top surface of material supported by the
subjacent holder to allow gas flow to enter one or
more passageways through the superjacent holder. Such
sidewall(s) for one embodiment may be coupled to the
holder using any suitable technique. Such sidewall(s)
for another embodiment may be integrally formed with
the holder. As illustrated in the example embodiment
of Figures 3 and 5, holder 320 may define a generally
circular opening through support surface 321, and a
tube 327 may be inserted in that opening to define a
generally cylindrical sidewall to extend down from the
bottom of holder 320 along the perimeter of that
opening to help define a generally cylindrical
passageway through holder 320. Tube 327 may have any
suitable size and shape and may define a passageway of
any suitable size and shape. Tube 327 may be formed
from any suitable material, such as stainless steel
for example, and may be inserted in an opening in
support surface 321 using any suitable 



technique. Tube 327 for one embodiment may be press
fit into an opening in support surface 321. Tube 327
for another embodiment may have an outer threaded
surface and may be screwedinto an opening in support
surface 321. A threaded tube 327 for one embodiment
may allow for adjustability to help optimize gas flow
and/or contact time of gas with material being
vaporized. One or more other passageways, such as that
defined by tube 328 for example, may be similarly
defined for holder 320. As also illustrated in the
example embodiment of Figures 3 and 5, tube 327 may be
inserted through an opening in support surface 321 of
holder 320 to define both a generally cylindrical
sidewall to extend up from support surface 321 along
the perimeter of that opening and a generally
cylindrical sidewall to extend down from the bottom of
holder 320 along the perimeter of that opening. Tube
327 for one embodiment may be press fit to any
suitable position in the opening. Tube 327 for another
embodiment may have an outer threaded surface and may
be screwed into the opening to any suitable position
in the opening. One or more other tubes, such as tube
328 for example, may also define both a generally
cylindrical sidewall to extend up from support surface
321 and a generally cylindrical sidewall to extend
down from the bottom of holder 320. For one or more
embodiments where one or more passageway sidewalls
extend up from a support surface of a subjacent holder
and one or more passageway sidewalls extend down from
the bottom of a superjacent holder, the top of one or
more passageway sidewalls extending up from the
support surface of the subjacent holder for one
embodiment may be higher than the bottom of one or
more passageway sidewalls extending down from the
bottom of the superjacent holder to help direct gas
flow exiting one or more passageways through the
subjacent holder to circulate or whirl over material
supported by the subjacent holder prior to entering
one or more passageways through the superjacent
holder. As illustrated in the example embodiment of
Figure 5, the tops of tubes 317 and 318 for holder 310
may be higher than the bottoms of tubes327 and 328 for
holder 320 to help direct gas flow to circulate or
whirl over material supported by holder 310. A holder
for one embodiment may have one or more passageways
having a cover over its top to help direct gas flow
radially through one or more vents defined between the
cover and a passageway sidewall and/or defined in a
passageway sidewall. In this manner, the holder may be
positioned or oriented relative to a superjacent
holder with reduced or minimized concern for avoiding
alignment of passageways. The holder may have any
suitable structure for a passageway cover. Such
structure for one embodiment may be integral with
and/or coupled to a passageway sidewall in any
suitable manner. A holder for one or more embodiments
may have any suitable number of one or more walls of
any suitable size and shape in any suitable location
to extend up from a support surface of the holder and
may have one or more passageways of any suitable size
and shape defined within one or more such wall(s) for
gas flow through the holder. Such wall(s) for one 



embodiment may be defined as having one or more
passageways to help ease placement or formation of
material over, on, and/or in the holder relative to,
for example, a holder having passageway sidewalls
spread throughout a support surface. Such wall(s) for
one embodiment may be defined to help contain any
suitable amount of material supported by the holder.
Such wall(s) for one embodiment may help direct gas
flow to circulate or whirl over material supported by
the holder. Such wall(s) for one embodiment may be
formed using any suitable material to help conduct
heat and therefore help vaporize material supported by
the holder. Such wall(s) for one embodiment may be
coupled to the holder using any suitable technique.
Such wall(s) for another embodiment may be integrally
formed with the holder, for example, to help promote
heat transfer to such wall(s).A holder for one
embodiment may have one or more walls of any suitable
size and shape to extend up from a support surface of
the holder to help partition the support surface and
may have one or more passageways of any suitable size
and shape defined within one or more such wall(s) for
gas flow through the holder. Such wall(s) for one
embodiment may be defined in any suitable location to
help partition the support surface into any suitable
number of two or more regions over which material to
be vaporized may be supported. As illustrated in the
example embodiment of Figure 6, a holder 610 may
define a support surface 611 and have a sidewall 612
along the perimeter of support surface 611 and a
sidewall 615 along the perimeter of an opening through
which a tube for gas introduction may extend. Holder
610, support surface 611, sidewall 612, and sidewall
615 generally correspond to holder 310, support
surface 311, sidewall 312, and sidewall 315,
respectively, of Figures 3, 4, and 5. Holder 610 may
have a plurality of walls, such as walls 617 and 618
for example, that extend between sidewall 612 and
sidewall 615 to partition support surface 611 into
multiple regions over which material to be vaporized
may be placed or formed. One or more passageways may
be defined within one or more such wall(s) rather
than, for example, spread throughout support surface 6
11 to help ease placement or formation of material to
be vaporized over, on, and/or in holder 610. A
superjacent holder having one or more walls having one
or more passageways for one embodiment may be
positioned or oriented relative to a subjacent holder
to help direct gas flow exiting one or more
passageways through the subjacent holder to flow over
material supported by the subjacent holder prior to
entering one or more passageways through the
superjacent holder. For one embodiment, one or more
walls having one or more passageways for the subjacent
holder may be of any suitable height to help define an
exit region of any suitable sizebetween such wall(s)
and the bottom of the superjacent holder to allow gas
flow to exit one or more passageways through the
subjacent holder and/or to help circulate or whirl gas
flow over material supported by the subjacent holder.
As illustrated in the example embodiment of Figure 6,
a superjacent holder 620 may define a support surface
621 and have a sidewall 622 along the perimeter of
support surface 621, 



a sidewall 625 along the perimeter of an opening
through which a tube for gas introduction may extend,
and a plurality of walls, such as walls 627 and 628
for example, that extend between sidewall 622 and
sidewall 625 to partition support surface 621 into
multiple regions over which material to be vaporized
may be placed or formed. Holder 620, support surface
621, sidewall 622, sidewall 625, and walls 627 and 628
generally correspond to holder 610, support surface
611, sidewall 612, sidewall 615, and walls 617 and
618, respectively. Superjacent holder 620 for one
embodiment may be positioned or oriented relative to
subjacent holder 610 to help direct gas flow exiting
one or more passageways defined within wall 618, for
example, to flow over material supported over the two
support surface regions adjacent wall 618 prior to
entering one or more passageways defined within walls
627 and 628, for example, of superjacent holder 620. A
notch 614 may optionally be defined at the top of
sidewall 612 to receive a corresponding protuberance
extending down from the bottom of superjacent holder
620 to help orient superjacent holder 620 relative to
subjacent holder 610. A holder for one embodiment may
have one or more walls of any suitable size and shape
to extend up from a support surface of the holder
along or near at least a portion of the perimeter of
the support surface and may have one or more
passageways of any suitable size and shape defined
within one or more such wall(s) for gas flow through
the holder.As illustrated in the example embodiment of
Figure 7, a holder 710 may define a support surface
711 and have a sidewall 712 along the perimeter of
support surface 711 and a sidewall 715 along the
perimeter of an opening through which a tube for gas
introduction may extend. Holder 710, support surface
711, sidewall 712, and sidewall 715 generally
correspond to holder 310, support surface 311,
sidewall 312, and sidewall 315, respectively, of
Figures 3, 4, and 5. Holder 710 may have a wall 717
along the inner side of sidewall 712 and may have one
or more passageways defined within wall 717 rather
than, for example, spread throughout support surface 7
11 to help ease placement or formation of material
over, on, and/or in holder 710. A holder for one
embodiment may have one or more walls of any suitable
size and shape to extend up from a support surface of
the holder at or near a generally central region of
the support surface and may have one or more
passageways of any suitable size and shape defined
within one or more such wall(s) for gas flow through
the holder. As illustrated in the example embodiment
of Figure 7, a holder 720 may define a support surface
721 and have a sidewall 722 along the perimeter of
support surface 721 and a sidewall 725 along the
perimeter of an opening through which a tube for gas
introduction may extend. Holder 720, support surface
721, sidewall 722, and sidewall 725 generally
correspond to holder 310, support surface 3 11,
sidewall 312, and sidewall 315, respectively, of
Figures 3, 4, and 5. Holder 720 may have a wall 727
along the outer side of sidewall 725 and may have one
or more passageways defined within wall 727 rather
than, for example, spread throughout support surface
721 to help ease placement or formation of material
over, on, and/or in holder 720. 



A holder having one or more walls having one or more
passageways along or near at least a portion of the
perimeter of a support surface for one embodiment may
be positioned subjacent a holder having one or more
walls having one or more passageways at or near a
generally centralregion of a support surface to help
direct gas flow exiting one or more passageways
through the subjacent holder to flow over material
supported by the subjacent holder prior to entering
one or more passageways through the superjacent
holder. The holder for one embodiment may be
positioned or oriented relative to the superjacent
holder with reduced or minimized concern for avoiding
alignment of passageways. For one embodiment, one or
more walls having one or more passageways for the
subjacent holder may be of any suitable height to help
define an exit region of any suitable size between
such wall(s) and the bottom of the superjacent holder
to allow gas flow to exit one or more passageways
through the subjacent holder and/or to help circulate
or whirl gas flow over material supported by the
subjacent holder. As illustrated in the example
embodiment of Figure 7, holder 710 for one embodiment
may be positioned subjacent holder 720 to help direct
gas flow exiting one or more passageways defined
within wall 717 to flow over material supported over
support surface 7 11 prior to entering one or more
passageways within wall 727 of superjacent holder 720.
A holder having one or more walls having one or more
passageways at or near a generally central region of a
support surface for one embodiment may be positioned
subjacent a holder having one or more walls having one
or more passageways along or near at least a portion
of the perimeter of a support surface to help direct
gas flow exiting one or more passageways through the
subjacent holder to flow over material supported by
the subjacent holder prior to entering one or more
passageways through the superjacent holder. The holder
for one embodiment may be positioned or oriented
relative to the superjacent holder with reduced or
minimized concern for avoiding alignment of
passageways. For one embodiment, one or more walls
having one or more passageways for the subjacent
holder may be of any suitable height to help define an
exit region of any suitable size between such wall(s)
and the bottom of thesuperjacent holder to allow gas
flow to exit one or more passageways through the
subjacent holder and/or to help circulate or whirl gas
flow over material supported by the subjacent holder.
A superjacent holder having one or more walls having
one or more passageways for one embodiment may
optionally have one or more walls of any suitable size
and shape to extend down from the bottom of the holder
to extend one or more passageways through the
superjacent holder. Such wall(s) for one embodiment
may help direct gas flow to circulate or whirl over
material supported by a subjacent holder prior to
entering one or more passageways through the
superjacent holder. Such wall(s) for one embodiment
may be of any suitable depth to help define an
entrance region of any suitable size between such
wall(s) and, for example, the top surface of material
supported by the subjacent holder to allow gas flow to
enter one or more passageways through the superjacent
holder. Such wall(s) for one embodiment may be coupled
to the holder using any suitable technique. Such
wall(s) for another embodiment may be 



integrally formed with the holder. Holder 620 of the
example embodiment of Figure 6, for example, may have
one or more walls that extend down from the bottom of
holder 620 opposite one or more of the walls
partitioning support surface 621, such as walls 627
and/or 628 for example, to extend one or more
passageways through holder 620. Holder 720 of the
example embodiment of Figure 7, for example, may have
one or more walls that extend down from the bottom of
holder 720 opposite wall 727 to extend one or more
passageways through holder 720. A superjacent holder
having one or more walls having one or more
passageways for one embodiment may optionally have one
or more sidewalls of any suitable size and shape to
extend down from the bottom of the holder along at
least a portion of the perimeter of a passageway
opening.A holder for one embodiment may have
passageways through which gas may flow through the
holder by defining in any suitable manner at least a
portion of a support surface over any suitable at
least partially permeable material, such as a porous
stainless steel of any suitable density for example.
Such a holder may then support material being
vaporized over the support surface while allowing any
suitable gas to flow through the support surface and
then through and/or over material being vaporized.
Such a holder for one embodiment may support any
suitable liquid material. Such a holder for one
embodiment may support any suitable solid material in
any suitable form. Such a holder for one embodiment
may support any suitable solid material in the form of
a powder and/or agglomerated particles to help create
a fluidized bed. As illustrated in the example
embodiment of Figure 8, a holder 810 may define a
support surface 811 over any suitable at least
partially permeable material and have a sidewall 812
along the perimeter of support surface 811 and a
sidewall 815 along the perimeter of an opening through
which a tube for gas introduction may extend. Holder
810, support surface 811, sidewall 812, and sidewall
815 generally correspond to holder 310, support
surface 311, sidewall 312, and sidewall 315,
respectively, of Figures 3, 4, and 5. For one or more
embodiments where a holder has any suitable at least
partially permeable material, such as a porous
stainless steel of any suitable density for example,
the holder for one or more embodiments may help
support material to be vaporized by charging the at
least partially permeable material with material to be
vaporized in any suitable manner and/or by supporting
material to be vaporized over one or more support
surfaces over at least a portion of the at least
partially permeable material. The at least partially
permeable material for one embodiment may have pores
of a larger size toward, at, or near a first end, such
as a bottom end for example, of the holder and pores
of a smaller size toward, at, or near an opposite
second end,such as a top end for example, of the
holder to help prevent material in the at least
partially permeable material from exiting the holder
prior to being vaporized as gas flows through the
holder. For one or more embodiments, gas may be
directed to flow over and/or through material 



supported by an end surface of an interior region of a
container and/or by one or more holders in the
interior region using any suitable baffle or diffuser
structure. Such structure may be integral with and/or
separate from one or more of such holder(s) and/or the
container. Such structure for one embodiment may be
integral with and/or coupled to a holder to help
direct gas flow over and/or through material supported
by the holder. Such structure for one embodiment may
be integral with and/or coupled to a superjacent
holder to help direct gas flow over and/or through
material supported by a subjacent holder. SYSTEM TO
DELIVER RESULTING GAS The container in which one or
more holders supporting material to be vaporized are
defined, positioned, and/or coupled may be coupled to
receive any suitable gas from any suitable gas source
in any suitable manner, may be heated in any suitable
manner using any suitable heating equipment to help
vaporize material in the container, and may be coupled
to deliver gas resulting from contact of the received
gas with vaporized material to any suitable process
equipment, for example, in any suitable manner. Figure
9 illustrates, for one or more embodiments, a system
900 comprising a vaporizer 910, process equipment 920,
and a gas source 930. Vaporizer 910, process equipment
920, and gas source 930 generally correspond to
vaporizer 110, process equipment 120, and gas source
130, respectively, of Figure 1. Vaporizer 910 may
comprise container 300 and heatingequipment 912 to
help vaporize material in container 300. Container 300
may be coupled to gas source 930 to receive any
suitable gas and may be coupled to process equipment
920 to deliver gas resulting from contact of the
received gas with vaporized material to process
equipment 920. The container for one or more
embodiments may receive gas at any suitable flow rate
in one or more interior regions through one or more
passages or inlets defined in any suitable manner
through any suitable one or more lids covering one or
more openings of the container and/or through any
suitable one or more walls, such as a sidewall and/or
a bottom wall for example, of the container. The
container for one or more embodiments may deliver gas
resulting from contact of the received gas with
vaporized material at any suitable flow rate through
one or more passages or outlets defined in any
suitable manner through any suitable one or more lids
covering one or more openings of the container and/or
through any suitable one or more walls, such as a
sidewall and/or a bottom wall for example, of the
container. A lid for one embodiment may optionally
have one or more inlets to receive gas and one or more
outlets to deliver gas. For one embodiment, one or
more valves may optionally be used to help regulate
the introduction of gas into the container. For one
embodiment, one or more valves may optionally be used
to help regulate the delivery of gas from the
container. The container for one or more embodiments
may have any suitable one or more lids that may be of
any suitable size and shape, that may be formed using
any suitable material, and that may be mounted to
cover one or more openings of the container in any
suitable manner. For one 



embodiment, the container may have a collar around at
least a portion of an opening to help mount a Hd over
the opening. A Hd for one embodiment may then be
secured to the collar using any suitable one or more
mechanical fasteners. The container for one embodiment
may optionally be grooved around at least a portion of
an opening to help position a gasket betweenthe
container and a lid mounted over the opening. A lid
for one or more embodiments may help secure one or
more holders in an interior region by pressing against
such holder(s) in the interior region when the lid is
secured to the container. For one or more embodiments,
additional structure, such as a spacer for example,
may optionally be used to help press a lid against
such holder(s). As illustrated in the example
embodiment of Figure 3, container 300 may have a
collar around the opening at the top of container 300,
and a lid 306 may be positioned over the collar and
secured to the collar using screws, such as screw 307
for example. A groove may optionally be defined around
the opening at the top of the collar to help position
an O-ring 308 between container 300 and lid 306.
O-ring 308 may be formed from any suitable material
such as, for example, Teflon(r), any suitable
elastomer, or any suitable metal, such as stainless
steel for example. Lid 306 may define through a
generally central region of lid 306 an opening through
which a passage or inlet defined at least in part by
tube 305 may extend into the interior region of
container 300. As lid 306 is secured to the collar for
container 300, lid 306 may press against Oring 308 to
help seal lid 306 over the collar and may press
against a collar around tube 305 to help press lid 306
against holders 360, 350, 340, 330, 320, and 310. An
O-ring for holders 360, 350, 340, 330, 320, and 310,
such as O-ring 316 of Figure 5 for example, may then
be compressed to help seal holders 360, 350, 340, 330,
320, and 310 against one another and/or against tube
305. A valve 381 having an inlet coupling 391 may be
coupled to tube 305 to help regulate the introduction
of gas into container 300. Lid 306 may also define an
opening through which a passage or outlet defined at
least in part by a tube may extend into container 300.
A valve 382 having an outlet coupling 392 may be
coupled to the tube to help regulate the delivery of
gas from the container.The gas inlet(s) for one
embodiment may be coupled to a gas source using any
suitable one or more gas delivery lines. For one
embodiment, a flow meter may optionally be coupled
between one or more gas inlets and the gas source to
help monitor and/or control the flow rate of gas
introduction into the container. As illustrated in
Figure 9 for one or more embodiments, inlet coupling
391 for valve 381 may be coupled to a flow meter 932
by a gas delivery line, and flow meter 932 may be
coupled to gas source 930 by a gas delivery line.
Container 300 may receive any suitable gas from gas
source 930 at any suitable flow rate. Container 300
for one or more embodiments may receive any suitable
gas at a flow rate in the range of, for example,
approximately one standard cubic centimeter per minute
(seem) to approximately 500 seem. Container 300 for
one or more embodiments may receive any suitable gas
at a flow rate in the range of, for example,
approximately one seem to approximately 1000 seem. 



The gas outlet(s) for one embodiment may be coupled to
process equipment, for example, using any suitable one
or more gas delivery lines. For one embodiment, a flow
meter may optionally be coupled between one or more
gas outlets and the process equipment to help monitor
and/or control the flow rate of gas delivery from the
container. As illustrated in Figure 9 for one or more
embodiments, outlet coupling 392 for valve 382 may be
coupled to a flow meter 922 by a gas delivery line,
and flow meter 922 may be coupled to process equipment
920 by a gas delivery line. Gas delivery lines for gas
introduction into the container and for gas delivery
from the container may be formed using any suitable
material. Such gas delivery line(s) for one embodiment
may be formed using any suitable material, such as
stainless steel for example, to allow for higher
temperatures and/or pressures. Such gas delivery
line(s) for one embodimentmay be formed using a
material having a relatively low coefficient of
friction, such as a polymer for example, to help allow
for relatively high flow velocities. The container may
be heated in any suitable manner to any suitable
temperature to help vaporize material in the container
as gas flows through the container. The temperature at
which the container is to be heated for one or more
embodiments may depend, for example, on the material
to be vaporized, on the amount of material to be
vaporized, on the concentration of the vaporized gas,
and/or on the operating conditions of the processing
equipment, for example, to which the resulting gas is
to be delivered. The temperature for one or more
embodiments may be in the range of, for example,
approximately 40 degrees Celsius to approximately 300
degrees Celsius. Any suitable heating equipment may be
used to help heat the material to be vaporized in the
container and/or to help regulate the temperature in
the container. As illustrated in Figure 9, heating
equipment 912 for one or more embodiments may be used
to heat container 300. As examples, suitable heating
equipment may include, without limitation, a ribbon
heater wound around the container, a block heater
having a shape covering the container, a strip heater,
a radiant heater, a heated enclosure, a circulating
fluid heater, a resistant heating system, and/or an
inductive heating system. Heating equipment for one
embodiment may be supported by and/or integrated with
the container. The container for one embodiment may
define and/or have any suitable support structure to
help support any suitable heating equipment around,
on, and/or in the container in any suitable manner.
Such structure may be integral with and/or coupled to
the container in any suitable manner. The container
for one embodiment may define in any suitable manner
one or more cavities of any suitable shape and size in
any suitable one or more walls of the containerand/or
in any suitable one or more lids to help support one
or more heater cartridges, for example. The
temperature at any suitable one or more locations
around, on, and/or in the container may optionally be
monitored for one or more embodiments to help regulate
the temperature in 



the container. Any suitable one or more temperature
sensing devices may be supported at any suitable one
or more locations around, on, and/or in the container
in any suitable manner. As examples, suitable
temperature sensing devices may include, without
limitation, a thermocouple, a thermistor, and any
other suitable temperature sensing junction or device
arranged for contacting any suitable thermally
conductive surface in the container. The container for
one or more embodiments may be heated in any suitable
manner to help better distribute heat to help vaporize
material in the container and/or to help reduce,
minimize, and/or avoid cooler locations or cold spots
in the container where vaporized material and/or gas
resulting from contact of introduced gas with
vaporized material may condense. For one or more
embodiments where solid material is vaporized,
reducing, minimizing, and/or avoiding cooler locations
or cold spots may help reduce, minimize, and/or avoid
forming deposits that could at least partially clog or
obstruct any suitable one or more passageways through
which gas flow is to be directed. The container for
one or more embodiments may be formed using a heat
conductive material to help better distribute heat.
For one or more embodiments where one or more holders
in a container are formed using a heat conductive
material and are defined, positioned, and/or coupled
in the container in thermal contact with the
container, heating the container helps to heat such
holder(s) and therefore helps increase heated surface
area in the container to help better distribute heat
to vaporize material in the container. Such holder(s)
for one or moreembodiments may be defined, positioned,
and/or coupled in the container in thermal contact
with one or more sidewalls of the container. The
container for one or more embodiments may be heated
from one or more sidewalls. For one or more
embodiments where such holder(s) have one or more
walls, such as one or more passageway sidewalls for
example, and/or supports formed using a heat
conductive material, such wall(s) and/or support(s)
may also help to increase heated surface area in the
container. The container and/or one or more holders
for one or more embodiments may be formed with an
increased thermal mass to help maintain the heated
temperature in the container. For one or more
embodiments where solid material is to be vaporized by
sublimation, the vapor pressure of the solid material
at a given temperature is the partial pressure of the
solid material at its vapor/solid interface where the
number of molecules in the vapor condensing on the
surface of the solid material is the same as the
number of molecules in the solid sublimed from the
surface of the solid material over a given time
period. This equilibrium is disrupted by removal of
molecules in the vapor at the vapor/solid interface
due to contact with gas introduced into the container.
Because sublimation will occur at a higher rate to
restore equilibrium provided sufficient heat is
supplied to the surface of the solid material to
compensate for the latent heat of sublimation,
increasing heated surface area in the container may
help increase the rate of vaporization of solid
material. For one or more embodiments where vapor from
solid 



material and/or gas resulting from contact of
introduced gas with such vaporized material flows
against or near such increased heated surface area,
such increased heated surface area may also help
better reduce, minimize, and/or avoid condensation of
the vaporized material and/or the resulting gas.Any
suitable amount of heating power may be used to help
vaporize material in the container. The amount of
power for vaporization of material in the container
may depend on, for example, the chemistry of the
material to be vaporized, the chemistry of the gas
introduced into the container, and/or the flow rate of
the gas resulting from contact of introduced gas with
vaporized material. For one or more embodiments,
heating power may be made available in such an amount
that the amount of heating power absorbed by the
resulting gas is a relatively small fraction of the
available heating power, helping to maintain the
heated temperature in the container. The amount of
available heating power for one or more embodiments
may be in the range of, for example, approximately 100
watts to approximately 3000 watts. For one or more
embodiments, gas introduced into the container may be
preheated in any suitable manner to any suitable
temperature to help maintain the heated temperature in
the container. Introduced gas may be preheated
depending on, for example, how the container is
heated, the length of the gas delivery line(s) for gas
introduction, and/or the flow rate of introduced gas.
Any suitable heating equipment may be used to help
preheat introduced gas and/or to help regulate the
temperature of introduced gas. For one or more
embodiments, any suitable heating equipment may be
used to help heat one or more gas delivery lines for
gas introduction into the container. For one or more
embodiments where solid material is to be vaporized,
gas may optionally be directed to flow through any
suitable one or more filters to help prevent any solid
material in the gas flow from being delivered from the
container. Such filter(s) may be supported in and/or
by the container in any suitable manner using any
suitable structure. For one embodiment, one or more
frits may be positioned at or near an end of one or
more interior regions of the container to help filter
the gas resulting from contact of introduced gas with
vaporized material prior tobeing delivered from the
container. Such frit(s) may be of any suitable size
and shape and may be formed using any suitable porous
material of any suitable density. As one example, a
frit formed using a porous stainless steel having a
pore size in the range of approximately 1 micron to
approximately 100 microns, for example, may be used
for one embodiment. As illustrated in the example
embodiment of Figure 3, a generally circular frit 370
may be positioned over top holder 360 to help filter
solid material from gas flow directed over material
supported by holder 360 prior to delivery through the
outlet defined through lid 306. Frit 370 may define
through a generally central region of frit 370 a
generally circular opening through which tube 305 may
extend. Frit 370 for embodiment may be pressed over
holder 360 in any suitable manner using any suitable
structure as lid 306 is secured to container 300 to
help seal frit 370 over holder 360. The example
embodiment of Figure 3 for one embodiment may 



comprise in addition to or in lieu of frit 370 a frit
positioned in the passage or outlet for gas delivery
from container 300 and/or one or more frits positioned
in one or more passageways through one or more of
holders 310, 320, 330, 340, 350, and 360. For one or
more embodiments, one or more gas delivery lines for
gas delivery from the container to processing
equipment, for example, may be heated in any suitable
manner to any suitable temperature to help reduce,
minimize, and/or avoid condensation of the resulting
gas in such line(s). One or more gas delivery lines
for one embodiment may be heated, for example, to a
temperature approximately 5-10 degrees Celsius hotter
than that of the container. Any suitable heating
equipment may be used to help heat one or more gas
delivery lines for gas delivery from the container.
For one or more embodiments where gas is introduced at
or near a first end of an interior region of a
container and directed to flow toward a second end of
the interior region, materialsupported toward the
first end may be removed by introduced gas at a faster
rate relative to material supported toward the second
end. For one or more embodiments where a carrier gas
is introduced into the container, the carrier gas may
become mostly or fully saturated with vaporized
material prior to reaching vaporized material at or
near the second end. For one or more embodiments where
a gas is introduced into the container to react with
vaporized material, introduced gas may react with
vaporized material prior to reaching vaporized
material at or near the second end. For one or more
embodiments, more material may be supported toward the
first end and less material may be supported toward
the second end to help compensate for such
disproportionate removal of vaporized material. For
one or more embodiments where a plurality of holders
are used to help support material in an interior
region of a container, two or more of such holders may
optionally be sized and/or spaced to help support more
material toward the first end and less material toward
the second end to help compensate for such
disproportionate removal of vaporized material. For
one or more embodiments where such holders have one or
more sidewalls, for example, two or more of such
holders may have sidewall(s) of a different height.
For one or more embodiments, any suitable equipment
may be used to help identify when the container, any
suitable one or more holders, and/or a bottom surface
of an interior region of the container are empty or
near empty of material to be vaporized. For one or
more embodiments, such equipment may be used to help
identify when a bottom holder and/or a top holder in
an interior region of the container are empty or near
empty of material to be vaporized. For one or more
embodiments, such equipment may be used to help
identify when a bottom surface of an interior region
of the container and/or a top holder in the interior
region are empty or near empty of material to be
vaporized.For one or more embodiments, any suitable
level sensor may be used to help identify when a
holder or a bottom surface of an interior region is
empty or near empty of material to be vaporized in any
suitable manner and to signal such identification in
any suitable manner. An 



optical or infrared level sensor, for example, may be
used to direct radiation toward a reflective support
surface over which material to be vaporized is
supported and to detect the reflection of such
radiation when material has been removed from the
reflective support surface. As other examples, an
ultrasonic level sensor, a capacitive level sensor,
and/or a rocker switch may be used to help identify
when a holder or a bottom surface of an interior
region is empty or near empty of material to be
vaporized. As yet another example, an optical or
infrared sensor, for example, may be used to direct
radiation through space over material being vaporized
and to detect such radiation to help monitor the
concentration of vaporized material in such space. For
one or more embodiments, the container may have one or
more sight glasses through which one or more optical
and/or infrared sensors may direct radiation into the
container and/or detect radiation from the container
to help identify when a holder or a bottom surface of
an interior region is empty or near empty of material
to be vaporized. The container for one or more
embodiments may have one or more sight glasses to help
allow an operator to identify visually when a holder
or a bottom surface of an interior region is empty or
near empty of material to be vaporized. The container
for one or more embodiments may optionally be
configured with one or more bypass passages and/or one
or more additional container inlets and/or outlets to
help purge any solid deposits and/or contaminants, for
example, from one or more container inlets, one or
more container outlets, and/or one or more interior
regions of the container. As illustrated in the
example embodiment of Figure 3, a bypass passage
defined by tubing 395 coupled betweenvalves 381 and
382 may be used to help purge valves 381 and 382,
inlet coupling 391, and/or outlet coupling 392. A
valve 383 may optionally be coupled to tubing 395 to
help regulate fluid flow through the bypass passage.
An inlet/outlet coupling 397 may optionally be used to
help define an additional inlet/outlet for the
interior region of container 300 to help purge the
interior region. Although described in connection with
receiving a gas for contact with vaporized material,
vaporizer 110 for one or more alternative embodiments
may not receive any gas but rather may be used as a
vapor draw where any suitable material may be
vaporized in a container and delivered to process
equipment 120, for example, without being carried by
or reacting with any gas. Vaporizer 110 for one or
more of such embodiment(s) may support material to be
vaporized to help increase exposed surface area of
material to be vaporized to help promote vaporization
of material. In the foregoing description, one or more
embodiments of the present invention have been
described. It will, however, be evident that various
modifications and changes may be made thereto without
departing from the broader spirit or scope of the
present invention as defined in the appended claims.
The specification and drawings are, accordingly, to be
regarded in an illustrative rather than a restrictive
sense.THE CLAIMS 



1. An apparatus comprising: a container; and structure
to help support material in the container with an
increased exposed surface area to help promote contact
of a gas with vaporized material, the structure to
help support material for vaporization in the same
form as when the material is placed at the structure.
2. The apparatus of claim I wherein the structure is
to help support material with an increased exposed
surface area relative to a maximum exposed surface
area the material could have at rest in the container
absent the structure. 3. The apparatus of claim 1,
wherein the structure defines one or more material
support surfaces in an interior region of the
container in addition to a bottom surface of the
interior region of the container. 4. The apparatus of
claim 1, wherein the structure defines in an interior
region of the container one or more material support
surfaces having a total surface area greater than a
surface area of a bottom surface of the interior
region of the container. 5. The apparatus of claim 1,
wherein the structure is to help support material in
the form of a powder and/or agglomerated particles. 6.
The apparatus of claim 1, wherein the structure is to
help support crystalline material.7. The apparatus of
claim 1, wherein the structure defines a plurality of
material support surfaces at different levels in the
container. 8. The apparatus of claim 1, comprising
structure to help direct gas flow over and/or through
material being vaporized to help increase contact time
of gas with material being vaporized. 9. The apparatus
of claim 1, comprising structure to help increase
heated surface area in the container. 10. The
apparatus of claim 1, wherein the gas is a carrier
gas. 11. The apparatus of claim 1, wherein the gas is
reactive with vaporized material. 12. The apparatus of
claim 1, wherein the structure comprises one or more
holders that define a support surface to help support
material in the container. 13. The apparatus of claim
12, wherein a holder has one or more passageways
through which gas may flow through the holder. 14. The
apparatus of claim 12, wherein a holder defines at
least a portion of a support surface over at least
partially permeable material.15. The apparatus of
claim 1, in combination with a gas source from which
the container receives gas, heating equipment to heat
the container to help vaporize material, and process
equipment to which gas resulting from contact of
received gas with vaporized material is delivered. 16.
The apparatus of claim 15, wherein the process
equipment is to perform a chemical vapor deposition
process, an atomic layer deposition process, a plasma
enhanced atomic layer 



deposition process, a metal organic chemical vapor
deposition process, a plasma enhanced chemical vapor
deposition process, or an ion implantation process.
17. An apparatus comprising: a container; and
structure to help support material in the container
with an increased exposed surface area to help promote
contact of a gas with vaporized material for delivery
to atomic layer deposition (ALD) process equipment.
18. The apparatus of claim 17, wherein the structure
is to help support material with an increased exposed
surface area relative to a maximum exposed surface
area the material could have at rest in the container
absent the structure.19. The apparatus of claim 17,
wherein the structure defines one or more material
support surfaces in an interior region of the
container in addition to a bottom surface of the
interior region of the container. 20. The apparatus of
claim 17, wherein the structure defines in an interior
region of the container one or more material support
surfaces having a total surface area greater than a
surface area of a bottom surface of the interior
region of the container. 2 1. The apparatus of claim
17, comprising structure to help direct gas flow over
and/or through material being vaporized to help
increase contact time of gas with material being
vaporized. 22. The apparatus of claim 17, comprising
structure to help increase heated surface area in the
container. 23. The apparatus of claim 17, in
combination with a gas source from which the container
receives gas, heating equipment to heat the container
to help vaporize material, and the ALD process
equipment to which gas resulting from contact of
received gas with vaporized material is delivered. 24.
An apparatus comprising: a container; andstructure to
help support liquid material in the container with an
increased exposed surface area to help promote contact
of a gas with vaporized liquid material. 25. The
apparatus of claim 24, wherein the structure is to
help support liquid material with an increased exposed
surface area relative to a maximum exposed surface
area the liquid material could have at rest in the
container absent the structure. 26. The apparatus of
claim 24, wherein the structure defines one or more
material support surfaces in an interior region of the
container in addition to a bottom surface of the
interior region of the container. 27. The apparatus of
claim 24, wherein the structure defines in an interior
region of the container one or more material support
surfaces having a total surface area greater than a
surface area of a bottom surface of the interior
region of the container. 



28. The apparatus of claim 24, comprising structure to
help direct gas flow over and/or through liquid
material being vaporized to help increase contact time
of gas with liquid material being vaporized. 29. The
apparatus of claim 24, comprising structure to help
increase heated surface area in the container.30. The
apparatus of claim 24, in combination with a gas
source from which the container receives gas, heating
equipment to heat the container to help vaporize
liquid material, and process equipment to which gas
resulting from contact of received gas with vaporized
liquid material is delivered. 31. An apparatus
comprising: a container; and one or more holders that
define a support surface to help support material in
the container with an increased exposed surface area
to help promote contact of a gas with vaporized
material, wherein a holder has one or more sidewalls
along at least a portion of a perimeter of an opening
through the support surface of the holder to help
define a passageway through which gas may flow through
the holder. 32. The apparatus of claim 31, wherein the
one or more holders are to help support material with
an increased exposed surface area relative to a
maximum exposed surface area the material could have
at rest in the container absent such holder(s). 33.
The apparatus of claim 31, wherein the one or more
holders define in an interior region of the container
one or more support surfaces having a total surface
area greater than a surface area of a bottom surface
of the interior region of the container. 34. The
apparatus of claim 31, wherein a holder defines an
opening through which a tube may extend to help define
a passage to introduce gas into the container.35. The
apparatus of claim 31, in combination with a gas
source from which the container receives gas, heating
equipment to heat the container to help vaporize
material, and process equipment to which gas resulting
from contact of received gas with vaporized material
is delivered. 36. An apparatus comprising: a
container; and one or more holders that define a
support surface to help support material in the
container with an increased exposed surface area to
help promote contact of a gas with vaporized material,
wherein a holder has one or more walls and one or more
passageways within one or more walls to allow gas to
flow through the holder. 37. The apparatus of claim
36, wherein the one or more holders are to help
support material with an increased exposed surface
area relative to a maximum exposed surface area the
material could have at rest in the container absent
such holder(s). 38. The apparatus of claim 36, wherein
the one or more holders define in an interior region
of 



the container one or more support surfaces having a
total surface area greater than a surface area of a
bottom surface of the interior region of the
container. 39. The apparatus of claim 36, wherein a
holder has one or more walls to help partition the
support surface of the holder.40. The apparatus of
claim 36, wherein a holder has one or more walls along
or near at least a portion of a perimeter of the
support surface of the holder. 4 1. The apparatus of
claim 36, wherein a holder has one or more walls at or
near a generally central region of the support surface
of the holder. 42. The apparatus of claim 36, wherein
a holder defines an opening through which a tube may
extend to help define a passage to introduce gas into
the container. 43. The apparatus of claim 36, in
combination with a gas source from which the container
receives gas, heating equipment to heat the container
to help vaporize material, and process equipment to
which gas resulting from contact of received gas with
vaporized material is delivered. 44. An apparatus
comprising: a container; and one or more holders that
define a support surface to help support material in
the container with an increased exposed surface area
to help promote contact of a gas with vaporized
material, wherein a holder defines a support surface
at least a portion of which is over at least partially
permeable material through which gas may flow.45. The
apparatus of claim 44, wherein the one or more holders
are to help support material with an increased exposed
surface area relative to a maximum exposed surface
area the material could have at rest in the container
absent such holder(s). 46. The apparatus of claim 44,
wherein the one or more holders define in an interior
region of the container one or more support surfaces
having a total surface area greater than a surface
area of a bottom surface of the interior region of the
container. 47. The apparatus of claim 44, wherein a
holder defines an opening through which a tube may
extend to help define a passage to introduce gas into
the container. 48. The apparatus of claim 44, in
combination with a gas source from which the container
receives gas, heating equipment to heat the container
to help vaporize material, and process equipment to
which gas resulting from contact of received gas with
vaporized material is delivered. 49. A method
comprising: heating a container to help vaporize
material in the container, wherein the container has
structure to help support material in the container
with an increased exposed surface area to help promote
contact of a gas with vaporized material, the
structure to help support material for vaporization in
the same form as when the material is placed at the
structure; introducing gas into the container;
anddelivering gas resulting from contact of introduced
gas with vaporized material to process 



equipment. 50. The method of claim 49, wherein the
heating comprises heating a container to help vaporize
material in the form of a powder and/or agglomerated
particles. 51. The method of claim 49, wherein the
heating comprises heating a container to help vaporize
crystalline material. 52. The method of claim 49,
comprising saturating a carrier gas with vaporized
material. 53. The method of claim 49, comprising
chemically reacting gas with vaporized material. 54.
The method of claim 49, comprising: directing gas flow
over and/or through material being vaporized to help
increase contact time of introduced gas with material
being vaporized. 55. The method of claim 54, wherein
the directing comprises directing gas flow by one or
more passageways of one or more holders that define a
support surface to help support material in the
container.56. The method of claim 49, comprising:
performing a chemical vapor deposition process, an
atomic layer deposition process, a plasma enhanced
atomic layer deposition process, a metal organic
chemical vapor deposition process, a plasma enhanced
chemical vapor deposition process, or an ion
implantation process using the delivered gas. 57. A
method comprising: heating a container to help
vaporize material in the container, wherein the
container has structure to help support material in
the container with an increased exposed surface area
to help promote contact of a gas with vaporized
material; introducing gas into the container;
delivering gas resulting from contact of introduced
gas with vaporized material to atomic layer deposition
process equipment; and performing an atomic layer
deposition process using the delivered gas. 58. The
method of claim 57, comprising saturating a carrier
gas with vaporized material. 59. The method of claim
57, comprising chemically reacting gas with vaporized
material. 60. The method of claim 57, comprising:
directing gas flow over and/or through material being
vaporized to help increase contact time of introduced
gas with material being vaporized.61. The method of
claim 60, wherein the directing comprises directing
gas flow by one or more passageways of one or more
holders that define a support surface to help support
material in the container. 




