Carboniferous Period: First synapsids, like pelycosaurs, evolve from stem reptiles. Possess a skull fenestration (in the temple) providing for better jaw muscle attachment, but otherwise possess few striking similarities with mammals. Many members prove to be evolutionary dead-ends; Dimetrodon is a famous example.

Early Permian: A synapsid line evolves into therapsids, which become dominant at this point. Beginning of jaw modification, and indication of a relatively lighter and more active body. Also know as mammal-like reptiles (this term should be avoided).
Middle Permian: Major therapsid diversification, as well as large body size.
Late Permian: The therapsids known as cynodonts evolve. They possess secondary palates, greatly enlarged dentary and larger temporal openings implying complicated musculature.

Early Triassic: Dinosaurs evolve.

Late Triassic: Therapsid trend towards small size due to some unknown selective pressure. They remain diminutive until after the Cretaceous.
The transition from reptile to mammal has an excellent record. The following fossils are just a sampling. In particular, these fossils document the transition of one type of jaw joint into another. Reptiles have one bone in the middle ear and several bones in the lower jaw. Mammals have three bones in the middle ear and only one bone in the lower jaw. These species show transitional jaw-ear arrangements (Hunt 1997; White 2002b). The sequence shows transitional stages in other features, too, such as skull, vertebrae, ribs, and toes. 
a. Sphenacodon (late Pennsylvanian to early Permian, about 270 million years ago (Mya)). Lower jaw is made of multiple bones; the jaw hinge is fully reptilian. No eardrum. 

b. Biarmosuchia (late Permian). One of the earliest therapsids. Jaw hinge is more mammalian. Upper jaw is fixed. Hind limbs are more upright. 

c. Procynosuchus (latest Permian). A primitive cynodont, a group of mammal-like therapsids. Most of the lower jaw bones are grouped in a small complex near the jaw hinge. 

d. Thrinaxodon (early Triassic). A more advanced cynodont. An eardrum has developed in the lower jaw, allowing it to hear airborne sound. Its quadrate and articular jaw bones could vibrate freely, allowing them to function for sound transmission while still functioning as jaw bones. All four legs are fully upright. 

e. Probainognathus (mid-Triassic, about 235 Mya). It has two jaw joints: mammalian and reptilian (White 2002a). 

f. Diarthrognathus (early Jurassic, 209 Mya). An advanced cynodont. It still has a double jaw joint, but the reptilian joint functions almost entirely for hearing. 

g. Morganucodon (early Jurassic, about 220 Mya). It still has a remnant of the reptilian jaw joint (Kermack et al. 1981). 

h. Hadrocodium (early Jurassic). Its middle ear bones have moved from the jaw to the cranium (Luo et al. 2001; White 2002b). 

Therapsids e.g. Dimetrodon, the numerous therapsids fossils show gradual transitions from reptilian features to mammalian features.  For example: the hard palate forms, the teeth

differentiate, the occipital condyle on the base of the skull doubles, the ribs become restricted to the chest instead of extending down the whole body, the legs become "pulled in" instead of sprawled out, the ileum (major bone of the hip) expands forward.

Cynodont theriodonts e.g. Cynognathus, very mammal-like reptiles. Or is that reptile-like mammals?  Highly differentiated teeth (a classic mammalian feature), with accessory cusps on cheek teeth; strongly differentiated vertebral column (with distinct types of vertebrae for the neck, chest, abdomen, pelvis, and tail -- very mammalian), mammalian scapula, mammalian limbs, mammalian digits (e.g. reduction of number of bones in the first digit). But, still has unmistakably reptilian jaw joint.

Morganucodonts e.g. Morganucodon, early mammals.  Double jaw joint, but now the mammalian joint is dominant (the reptilian joint bones are beginning to move inward; in modern mammals these are the bones of the middle ear).

